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Fishes, Prof. McIntosh, 147 ; Report of Marine Biological 
Association, 177 ; Laboratory at Plymouth, 178 ; Conjugation 
of the Parameciz, E. Maupas, 492; Circulatory Apparatus 
of the Ophiwyes, 516; Nerve Centres in the Arachnida, M. 
G. Saint-Remy, %40 ; Nerve-Action, Dr. H. P. Bowditch, 5A, 
Nervous System of th® Gasteropods, H. de Lacaze-Duthiers, 
588 ; Origin of Species, E. Catchpool, 617 ; Biologia Ceutrali- 


° Amer@ana—Marnmalia, E. R. Alston, P. L. Sclater, 615. 


See also Britis, Association, Section D, Biology t 


Biondy (Dr.), on'the Intermaxillary Bone, 47 
Birds, @ligratory, Do they Return to their Old Haunts ?, 53; 


Composition @f the Edible Bird’s Nest, H. B. Guppy, 100; 


17; Parietal Eye of ` 
3 Development of Ophiopholis e 


A.O.U. List of North American Birds, adm Bowdler Sharpe, %e 


169 ; Wings of Birds, Prof. W.eH. Flower, F.R.S, 204 6 
Observations on Migrations of, at Lighthouses, 482 ;eBirds o1 
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guabealang agd Westmoreland, H. A. Macpfierson’ and W. 
uckwarth, 613; ®Year with the Birds, 619 ; Birds on ẹthe 

BritBh List, Rev. G. Smarts 620; Accommodation Appa- 

tatus of a Bi ’s,Eye, Herr Canfield, 164; Birds and Mirross, 

F. C. Constable, 76 e °° e 

Birmin ham: *Hend-book of, for the British Association, 409 ; 
Meetlhg of the British Association at, 409; Deep-Water 
Boring in New Red Marls ne@ W. J. Hartison,°513 

Blea Fluorescence ofeCompounds of, L. de Boisbaudran, 

2 

Bjerknes (Prof. C. A.), Life, &c., of Niel-Henrik Ab&, 99 

Black (James G.), Chemistry for the Sold-Fields, 238 

Black Colour, Protective Influence of, from Light and Heat, 2 

Black Grouse andthe Pheasant, Hybrids between the, Dr. A. 
B. Meyer, 218 s 

Black Rain, S. J. Perry, 143 

Black Skin, F. Petrie, F. C. J. Spurrell, 76 ° 

Black Transit of Jupiter’s Fourth Satellite, E. E, Barnard, 202 

Blake (J.), Connecgion between Chemical Constitution and 
Physiological Æ@tion, 594 

Blanchard (M. Emile), Recent Volcanic Disturbances in. the 
Northern Island, New Zealand, 403 e 

Blanford on th® Himalayan Snowfall, 201 

Blasius (E.) and A. Kundt, Pyro-eectricity of Crystals, 354 

Bleekrode (L.), Microscope as a Refractor, 290 ‘ 

Blomefield (L.), Humming in the Air caused by Insects, 572 

Blondlot (M. R.) and M. E. Bichat, Note on the Construction 
of an Absolute Electrometer adapted for the Measurement of 
very High Potentials, 331, 436 

Blood, New Element in the, and its Relation to Coagulation, 
G. T. Kemp, 132 

Blood-Formation, Dr. J. L. Gibson, 68 

. Blow-holes in Steel, J. Head, 62 

Bloxam (M, H.), Rugby Reminiscences, 175 

Blumentritt (Prof.), Ethnology of Mindanao, 372 ; Manguians 
of Mindoro, 557 

Blyth (J.), New Form of Electric Current Weighers, 508 

Blytt (Prof. A.), Variations of the Climate in the Course of 
Time, 220, 239 . : 

Board of Trade: Proposed Fisheries Department, 178, 179 ; 
Memorandum to, on Scientific Knowledge and English 
Fisheries, 179 e 

Body, Temperature of the, and Muscular Exercise, 554 

Boehmer*(Geo.), Volcanic Eruptions and Earthquakes in Iceland 
within Historic Times, 370 e 

Boisba&gran (M. Lecoq de): Germanium, 163 ; Austrium, 211 ; 
étoms Weight of Germanium, 463; Fluorescence of Com- 
pounds of Manganese, 491; Fluorescence of Compounds of 
Bismuth, 612 ;® Purification of Yttria, 612 

Bolide in Russia, 60 

Bolton (E C.), Indexing Chemical Literature, 560 

Bolus (HË, Sketch of the Flora of South Africa, 77 

© Bortbay : Anthropological Society founded, 346; Natural 

Histor? Seciety of, 396; Technical Education in, 529; Art 

<æ Teaching, 529 

Bonnemère (M.), on the Occurrence of Amber in the Prehistoric 
Graves of the Département des Basses Alpes, 379 

Bonney (Prof, T. G., F.R.S.): Pre-Cambrian Age of Rocks in 
North-West Pembrokeshire, 162; Opening Address in Sec- 

tion C (Geology) at the British Association, 443 

Bordeaux, Society of Physical and Natural Sciences, 99 

Boreal Clouds, Luminous, D. J. Rowan, 192 

® Borneo, Natural History ResearMes in, 602 
Borneo: British North, Exploration of, 111; Climate of, Wr. 

Walker, 347 ; Natives of, 556 . 

Bort (L. `T. de), Summer Isobars, Winds and Cloudiness on 
the Atlantic, 188 

Botany : Plants and their D€fences, 5 ; E. Huth, 122 ; Origin of 
ur Potato, 7; Bojanic Garden at Montreal, 38 ; the Poison of the 
qptinging-Nettle, A. W. Bennett, 53; Dw Tsimen’s Report 

@ on the B8tanic Gardens of Ceylon, 9; Sketch of the Flora 

of South Africa, H. Bolus, 77; Flora of South, Africa, C. 

Piazzi Smyth, 99; Vegetation of South® Georgiag W. B. 
Hemsley, 106; M. A. Trécul on the Leaves gf the Quciferæ, 
if ; Facilities for Botanical Research, F.’ O. Bower, 127 ; 
Hand-book of Plant Dissection, J. C. Arthur, . R. 

. Barnes, and John M. Coulter, 261 ; Qn te Absorption of 
Carbonic Acid Leaves, Dehérain ahd Maquenne, 284; 
` Tropical Fruits, D. Morris, 316; Indigenous Plants of 

* — Austiglia, Baron. Ferd. v8n Müller, F.R.S., 462; G. Mur- 


.e ` ray’s Researches in Grenada, 489; Botani®l Garden in 


e, . e 
° A ` E 





Grengfa, 489; Prof. H. Marshall Ward on Roots, 5245; e 
Value of the ‘‘ Type-System” in @Teaching,. Prof. B.e 
Balfour, 536; Flora of Ceylon, H.,Trimen, 5373 Flora of 
the Bristol Coal-Field, J. W. Whit8, 545 ; Botanic Garden at 

PAégelaide, 558; Botanigche Jahrbucher, 587; Orchids? F. 
Sander, 541; Orchidex of the Mudgee District, A.’ G. 
Hamilton, 611; New Italian Journals on, 626; Changes in 
tl® Flora of Chili, Dr. R. A. Philippi, 628; Parisian Flora, 
M. Chatin, 636 : e 

Bouilhon (E.), Quantitative Analysis of thg Dry Extract of 
Wines, 516 6 2 

Boulder Beds of the Saf€ Ranges, Panjab, A. B. Wynne, 
F.G.S., 69 

Boulders, Prof. T. McKenny Hughes, 257 

Bourbouze (M.), New Alloy of Aluminium, 163 

Bowditch (Dr. H. P.), Nerve Action, 559 

Bower (Prof. F. O.): Facilities for Botanical Research, 125 ; 
Lycopods, M. Treub, 145; on MHeméboldtia laurifolia as a 
Myrmecophilous Plant, 538 

Bowls’ Barrow, North Wilts, W. Cunnington, 609; Crgnia 
and other Bones found in, Dr. J. G. Garson, 609 

Brachiopoda, a New Genus of Lower Silurian, S. W. Ford, 

@ 208 

Brain of Embryos of Horned Cattle, Dr. Raske, Dr. Kossel, 
164 : 

Brass Work, a Lubricant for, IT. G. Madan, 265 

Brazil: Earthguake in, May 9, H.M. dom Pedro d’Alcantara, 
187; Earthquake in, M. Cruls, 188; a Year in Brazil, 
Hastings Charles Dent, 215; Physical Geography of, J. W. 
Wells, 226; Brazilian Topaz, Pyro-electric and Optical 
Observations on, K. Mack, 354 

Bread, Flour, and Wheat, Chemistry of, W. Jago, Prof. J. 
Wrightson, 520 

Bredichin (Prof. Th.), Revision of the Numerical Values of the 
Repulsive Force, 208 

Bright Clonds and the Aurora, T. W. Backhouse, 312, 386 


`| Brightness of Minor Planets, the Influence of Phase on the, Dr. 


G. Müller, 16 
Brightop, British Medical Association at, 374 m 
Brighton Aquarium, Birth of Young Smooth-Hounds at, 277 
Bristol Coal-Field, Flora of the, J. W. White, 555 
Bristol Naturalists’ Society Proceedings, 554 
Bristol University College, 459 
British Association, Prospective Arrangements for the Meeting 
at Birmingham, 13, 2co 
British Association, Programme of the Excursions, 396 
British Association Sectional Procedure, Prof. Oliver Lodge, 
494 
BRITISH ASSOCIATION:—Meeting at Birmingham, 409 ; 
General Arrangements, 409; Inaugural Address of the 
President, Sir J. William Dawson, C.M.@., M.A., LL.D., ° 
F.R.S., F.G.S., 409; Discussions and Lectures, 441; 
Soirée, 441 ; next Meeting to be at Bath, 441 ; Deputation 
to New South Wales, 441; Grants by the Association, ô 
441 
Reports of Committees—Second Report of the Committee pn 
the Best Means of Comparing and Reducing Magnetic 
Observations, 477 ; Third Report of the Committee on the 
Best Methods of Recording the Direct Intensity af Solar 
Radiation, 478 ; Report of a Committee on the Harmonic 
Analysis of Tidal Observations, 478; Reportgon ourEx- 


perimental Knowledge of Certain Properties of Matter, P. >, 


T. Main, 479; Report ofghe Committee of Standards of 
Light, 479 ; Report of the Committee on Electrolysis, 479 ; 


Report of the Commjttee on Englisl® Channel Tides, 479; ° 


Report of the Committee formed in Canada to establish a 
System of Tidal Observations in tlat Country, 479 ; Report 
of the Electrical Standards Committee, 479 ; Secon Report 
on the Fossil Plants of the Tertiary and Secondary Begs of 
the United Kingdom, by J. S. Gardner, 479 ; Reporteon 
the Caves of North Wales, Dr. H. Hicks, Ẹ. R.S., 480; 


Fourth Report on t he Fossil Phyllopoda of the Palzeozo% ` 


Rocks, Rgof. T. R. Jones, 481 ; Report on the Volcanic 
Phenomena of Vesuvius and its Neighbourhood, Pr. H. J. 
Johnston-Lavis, 481; ThirteentheReport on the Erratec 
Blocks of England and Wales, Rev. Dr. Crosskey, 481 ; 
Report on the Erosion of the Sea Coasts of Englangl and 
Wales, C. E?De Rance and W. Topey, 481; Repoft on 


North-West Coast of Pembrgkeshire,gCapt. T. Griffiths e 


and H. W. Williams, 482; Report on Pembrokeshire, 
K. McAlpine, 482 ; Twelfth Report fe the Cofimit- 
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tee on the Circulation of Underground Wategs, 482; | 


Report of the @mmittee for obtaining Observations on 
the Migration of Birds at Lighthouses and Light-Vessels, 
482; Report of the*Committee for Researches on Food- 


1 


® Fighes and lnverte pains at St. Andrews Marine Laboretog, , 


* 483 ; Report of th 
ment of a Marine Biological Sta‘ion at Granton, Scotland, 
484; Report of a Committee on the Depth of Perman®ntly 
Frozen S®w in the Polar Regions, 485 ; Report of the 
Committee og the Desira‘vility of Further Research in the 
Antarctic R€gions, 487 ; Thigd Report of the Committee 


Committee for promoting the Establish- ' 


appointed for cowperation wifi Mr. E. J. Lowe in his : 


Project of establishing a Meteorological Observatory near 
Chepstow, 506; Report of the Committee for investigating 
Vapour-Pressure and Refractive Indices of Salt-Solutions, 


506; Report of the Committee for investizating Cegaia | 
Physical Constants of Solutions, 506; Preliminary Report | e 


of the Committee for the further Investigation of th® 
Influence of the Silent Discharge of Electricity on Oxygen 
end other Gases, 506; Report of the Committee for Inves- 
tigating Isomeric Naphthalene Derivatives, 506 ; Report of 
the Committee for preparing a New Series of Wave-Length 
Tables of the Spectra of the Elements, 506; Report ofe 
Cénmittee for considering the Combination of the Ordnance 
and Admiralty Surveys and the Production of a Bathy- 
hypsographical Map of the British Isles, 506; Report of 
the Committee on the Teaching of Sciencegn Elementary 
Schools, 507 
Se.tion A (Mathematical and Physical Sctence)—Opening 
Address by the President, Prof. G. H. Darwin, M.A.,LL.D., 
F.R.S.,F.R.A.S., 420; Dr. Macalister, the Grenada clipse 
Expedition, 441 ; Sie William Thomson on Stationary 
Waves in Flowing Water, 507; Prof. Jas. Blyth on a New 
Form of Current Weigher for the Absolute Determination 
of the Strength of a1 Electric Current, 508 ; Hon. Ralph 
Abercromby on the Peculiar Sunrise Shadow of Adam’s 
Peak, Ceylon, 509; T. J. Baker, Description of a New 
Calorimeter for Lecture Purposes, 509; J. T. Morrison, 
DI. A., on the Distribution of Temperature in Loch Lomond 
and Loch Katrine during the past Winter and Spring, 509 ; 
. T. Morrison, M.A., on Distribution of Temperature in the 
Firth of Clyde in April and June 1886, 509 ; A. W. Rücker, 
M.A., F.R.S., on the Critical Curvature of Liquid Surfaces 
of Revolution, 510 
Section B (Chemical Science)—Opening Address by the Presi- 
dent, W. Crookes, F.R.S., 423; Dr. W. J. Russell and 
W. J. Lapraik on Absorption-Spectra of Uraniam Salts, 
510; Prof. Carnelly, on the Air of Dwellings and Schools 
and its Relation to Health, 510; H. B. Dixon, F.R.S., on 
Observation of Gases over Mercury, 511 ; R. Warington, 
F.R.S., on tee Distribution, of the Nitrifying Organism in 
the Soil, 5t1; Prof. W. N. Hartley, F.R.S., on the 
Fading of Water-Colours, 511; H. Robinson, M.A., on 
the Colour of the Oxides of Cerium and its Atomic Weight, 
511; E. F. Ehrhardt, on the Relative Stability of the 


e Hydrochloride C,)H,,Cl, prepared from Turpentine and 


Camphene respectively, 511; R. F. Ruttan, B.A., M.D., 
on Derivatives of Tolidine and Azotolidine Dyes, 511; H. 
Re Mill, D.Sc., on the Chemistry of Estuary Water, 511 ; 
Dr. Gladstone, F.R.S., the Essential Oils, 511; G. H. 
e Bailey, D.Sc., Ph.D., on an Apparatus for maintaining 
Constant Temperatures up to 100° C., 512; J. W. Wailes, 
on the ¥reatment of Plagsphoric Crude Iron in Open- 
Hearth Furnaces, 512; W. Hutchinson, Notes on the 
Basic Bessemer @rocess in Soufh Lancashire, 512; G. 
Hatton, Production of Soft Steél in a New Type of Fixed 
Converter, 512; T. Turner, Asso2.R.S.M., on the Influ- 
en® of Re-melting on the Properties of Cast Iron, on Sili- 
epon in Cast Iron, and on Silicon in Iron and Steel, 512; 


e W.,Thomson, F.R.S.E., on a New Apparatus for readily | 
Determįning the Calorimetric Value of Fuel and Organic | 
Confounds, 512; Prof. Odling, F.R.S., on some Decom- . 


positions of Benzoic Acid, 512; W. Crookgs, F.R.S., on 
the“Methods of Chemical Fractionation, and the Fractiona- 
tion of Yttria, 5120 

Section C (Geology)—Opening Address by the President, T. G. 
Ronney, D.Sc., LL.D., 442 ; E. W. Bucke on the Geysers 
df the Rogorua District, North Island *of New Zealand, 
512; Rev. WeTuckwel on the Glacial Erratics of Leices- 
gesiry and Warwickshireg512; C. Le Neve Foster on 
Matgagese-Mlining in Merionethshire, 512; Prof. T. 


' British Birds’ Eggs, A. G. Butler, 
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McKenny’ Hughes, M.A., F.G.S., 2 a the Silysian 
e Rocks, of North Wales, 512; Profe). W. Judd, E.R.S., 
Note to accompany Photographs by Mr. Josiah Mfrtine to 
Illuærate the Scene of the Recent Eruption in New Zea- 
land, 512g W. &. E. Wgsher, F.G.S., on the Relations of 
the Middle and Lower Devohian in West Somerset, 513; 
W. Pengelly, F.R.S., on a Scrobicularia Bed ccMtaiming 
Huma? Boies at Newtg@Abbot, Devonshire, 513; W. 
J. Harrison, on a Deep Boring fr Water in the New Red 
Marls (Keuper Marls) near Birmingham, 513; J. H. Payer 
on a Accurate and Rapid Method of Estimating the Silica 
in an Igneous Rock, 543 ; Prof. T. Mcenny Hughes, M..\., 
Notes on some Sections of the Arenix Series of North 
Wales and the Lake District, 513 ; G. Yj. Dawson, on the 
Rocky Mountains, with Special Reference to that part of 
the Range between the Forty-ninth Parallel and Head 
Waters of the Red Deer River, 513; W. Benton, on Sur- 
face Subsidence cause@l by Lateral Coal-Mining, 514; J. 
Hopkinson, ona New Form of Clinomgter, 514; R. Meade, 
Statistics of the Production and Value ofCoal raised within 
the British Empire, 514 ; W. Dewson, LL.D., F.R.S., on 
Canadian Examples of supposed Fossil Algæ, 514; Prof. 
E. Hull, LL.D., Notes on some of the ProMems now being 
„Investigated by the Offigers of the Geological Survey in the 
North of Ireland, chiefly in Co. Donegal, 514; Hugh 
Miller, on the Classification of the Carboniferous Lime- 
stone Series, Northumbrian Type, 515; Chas. Callaway, 
D.Sc., M.A., Notes on the Crystalline Schists of Ireland, 


515 

Section D (Biology)—Opening Address by the President, 
William Carruthers, F.R.S., 451; Initiation of Discussion 
on the Value of the ‘‘ Type-System” in the Teaching of 
Botany, by Prof. B. Balfour, 536; Henry Seebohn, Re- 
marks on Physiological Selection, an Additional Suages- 
tion on the Origin of Species, by G. J. Romanes, F.R.S., 
537 ; Prof. G. B. Howes, on the Morphology of the Mam- 
malian Coracoid, 537 ; E. B. Poulton, on some Experiments 
upon the Acquisition of an Unpleasant Taste as a means of 
Protecting Insects from their Enemies, 537 ; Prof. Marshall 
Ward, on the Germination of the Spores of Phytophthora 
infestans, 537; Henry Trimen, M.B., F.L.S., on the 
Flora of Ceylon, especially as affected by Climate, 537; 
Prof. Bower on Humboldtia laurtfolia as a Myrmecophilous 
Plant, 538; E. B. Poulton, on the Artificial Profiuction of 
a Gilded Appearanee in Chrysalises, 538; Dr. R. von 
Lendenfeld, on the Nervous System of Sponges, 3 Dr. 
R. von Lendenfeld, on the Functions of Nettle-Gedls, 568 ; 
Dr. Maxwell T. Masters, F.R.S., Note on the floral 
Symmetry of the Genus Cypripedium? 538; Dr. von 
Lendenfeld, Notes on Australian Ccelenterates, 538 ; y. 
C. Grabham, M.D., Bugio, the Biological peers of an 
Atlantic Rock, 538; Percy F. Frankland, on the Spalti- 
plication and Vitality of Certain Micro-organisms, P3tho- 
genic and otherwise, 539 . °’ 

Section E (Geography)—Opening Address by the* President, 
Major-General Sir F. J. Goldsmid, K.C.S.L9 474 

Section G (Mechanical Science)—Opening Address by the 
President@Sir Jas. N. Douglass, M.Inst.C.E., 502 

Section H ( Anthropology)—Opening Address by the President, 
Sir George Campbell, K.C.S.1., 454; Sir Charles Wilson, 
K.C.B., on Native Tribes of the Egyptian Súdan, 608 ; Prof. 
W. B. Daykins on Celtic and Germanic Designs on Runic 
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Crosses, 608 ; G. W. H&nbleton on the Scientific Preven- ® 


tion of Consumption, 608; G. St. Clair, Dragon Sacrifices 
at the Vernal Equinox, 608 ; Dr. H. Hicks, F.R.S., Evi- 
dence of Pre-Glacial Man in North Wales, 608; Prof B. 
Dawkins on Recent Exploration of Gop Cairn and Cave, 
608 ; W. Cunnington on Bowls’ Barrow, near Hey tesb ry, 
in North eWilts, 609; Dr. J. G. Garsgn, the Crania and 
other Bonés feund in Bowls’ Barrow, 609; Rev. G. Brovg. 


Papuans and Polyne@ians, 609 ; Sir G. Campbell, What {œ 


an Aryan ?, 699; Prof. W. H. Hingston, M.D., Influence 
of tee Canadlen Climate on Europeans, 609; Rev. G. 
Brown on Qife-History of a Savage, 609 ; Sir W. Day-on, 
PR So on Photography of Mummies of Ancient Egyptian 
Kiegs Recgntly Unrolled, 610; C. N. Bell, Prehistoric 
Man in Manii ba, 610; R. G. Haliburton on the Tau 


‘Cross on the Badge of a Medicine-Maggpf the Queen Char- @» 


lotte Isles, 610 
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W, C. McIyosp 468 ; Prof. W. A. Herdman, 387 ; Tornaria 
arı Actigotrocha 8fghe, J. T. Cunniogham, 361 A 
*British Colonies and India, Trog-making Resources of, P. C? 
Gilchrist and Rflgy, 575 ; e 


British Enepire, Statistics and Values Coal Raisedgn, R Meade, 


514 ° e 

British %les ? Past Geographical History of the, Prof. T.%G. 

. Bonney, F.R.S., 443; Bathy-ypsographicat Map*of, 506 

British yee dica! Associationgat Brighton, 274, 374 

Briti useum : Modern Ethnography, 13 ; American Ethno- 
graphy at, 14; African EthnograpRy, 14; Fortesci’s New 
Catalogue (1880-1885), 15; Catglogue of Learned and 
Scientific Societies, 499 ? 

Brögger (Prof. W..C.), Olenell Zone of North America, 164; 
Volcanic Rocks ‘between Lang@sund in the Christiania Fjord 
and Lake Mjésen in Central Norway, 404 

Brooks (W. H.), Discovery of Two New Comets by, 40 

Brook’s Comet III., J. R. Hind, F.R.S., 436 

Brown (E.), Cloud Effect, 387 - 

Brown (Rev. G.), @apnans and Polynesians, 609 ;- Life-History 
of a Savage, 609 e x 

Brown-Séquard (M.), Causes of Rigor-Mortis, 6366 

Brun (Prof.), L@&htning Holes in the High Alps, 458 

Brunton (Dr. Thomas Lauder, E,R.S.), on the Connection 
between Chemical Constitution and Physiological Actjon, 375; 
Disorders of Digestion, 543 

Buchanan (John), a General Theorem in Electrostatic Induction, 


209 

Bucke (E. W.), on the Geysers of the Rotorua District, North 
Island of New Zealand, 512 

Buckland (Miss), American Shell-work, 187 

Buffalo Meeting of the American Association for the Advance- 
ment of Science, 299 

Bugio, M. C. Grabham, M.D., 538 

Bulletin de la Société d’ Anthropologie de Paris, 20, 185, 379 

Buletin de l’Académie Royale de Belgique, 158,:208, 330, 379, 
562 

Bulletin de l'Académie des Sciences de St. Pétersbourg, 186 

Bulletin of the Geographical Sociéty of Antwerp, 372 

Bulletin of the Italian Geographical Society, 248 

Bulletin de la Société des Naturalistes de Moscou, 85, 208 

Buoys and Beacons, Lighthouses and Light-Vessels, Sir J. Ne 
Douglass, 502 : 

Burmah, Early Colonisation of, 627 

Busk (George, F.R.S.) : Death of, 346; Obituary Notice of, 
Prof.®Geo. J. Allman, F.R.S., 387 

Butder (S*Ge), British Birds’ Eggs, 619 

Butterfligs’ Wings, 266 

Butterflies of Kumaon, Himalayas, Mr. Doherty, 603 

Bijttner (Dr.) the Congo Region, 399 

Butyl, Mopochloracetate of, G. Gehring, 188 


*Cadthium, the Ultra-Violet Spectrum of, Louis Bell, 208 
Cailletet M. L.) and Dr. Mathias, Densities of Liquefied 
"Gases, 139 f ` 
Calcutta Engifeering Journals, 14 
California: Cretaceous Metamorphic Rocks in, G. F. Becker, 
80, 158; University of, Inaugural Address® of President 
Holden, 632 
Callaway (Dr. Chas.), on some Derived Fragments in the Long- 
mynd and ‘Newer Archean Rocks of Shropshire, 258 ; Crys- 
talline Schists of Ireland, 515 E 
® Cellulose, Occurrence of; in Tub@culosis, E. Freund, 581 . 
Caloric Capacity of Dissociable Gaseous Combinations, #. 
Duhem, 435 . 
Calorimeter for Lecture Purposės, T. J. Baker, 509 
Cambrian System of North America, Classification of the, 
Chas. D. Walcott, 402 
Cambridge (Rev. O, P.), Scientific Results of Sgcond Yarkand 
ission, Dr. F. Stoliczka, 120 e ° 
@ambridge ? Geological Museum, 130@ University Press, New 
Publications, 530 
Cambridgeshire, Paleolithic Implements in,&. G. Wright, 521 
Cameron (Sir Chas. A.), History of the Royal College of Sur- 
zens in Ireland, 384 : 
Cameron (Donald), Aurora, 312 e 
Campbell (Sir George), Opening Address in Secfion H (Anthro- 


pology) at the Brygjsh Association, 454 ;° What is an Aryan ?, 
60 
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* Canadag Canadian Record Sf Science, 108; Tidal Observations 
e . in, 479 ; Canadian Salmon at the Cslonial aid Indian Ex- 
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hibition, 501 ; Influence of Canadian Climate on Europeans, ee 


Prof. W. H. Hingston, M.D., 609 e . ° 
Canfield (Herr), Accommodation Apparatus of a Btr®s Eye, 
164 o° 
Cape Breton Island, Novig Scotia, GeolSty of, Edwin Giljfin, 
25 e . 
Cape Colony, Rainfall of the, T. Stewart, 57 
Cap®of Good Hope, Official Hand-book, 1886, 77 
Capillaries of the Vitreous Body, the, Dr. Virchoy, 236 
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HOMER'S SENSE OF COLOUR 


Le Sens des Couleurs chez Homère. By Dr. Alb. de 
Keersmaecker. Part I., xii.+ 152 pp. (London: 
Trübner, 1885.) 

HIS appears to be Part I. of a monograph on the 
colour-sense developed in ancient times, although 
chiefly based on the language of the Homeric poems. It 
is to ælarge extent a criticism of the essays of Mr. Glad- 
stone and Dr. Magnus (of Breslau) on this subject. It is 
generally admitted that the colour-nomenclature of the 

Homeric poems is far less copious and less precise than 

that of modern times. Various theories have been pro- 

posed about this. The author represents (p. 22, &c.) Mr. 

Gladstone’s view to be that Homer’s perception of colour 

was ill-defined, and that his so-called colour-terms are 

often really descriptive of luminosity rather than colour. 

And he describeg(p. 6, &c.) that of Dr. Magnus similarly, 

with the addition that the human eye was in those days 

less perfect in colour-perception than now, and has gradu- 
ally improved to its present state. 

After a lengthy criticism of these and othet theories, 
*the author's conclusions are briefly that there is no evi- 

dence of any improvement in the human eye itself during 

these ages, and that the progress that had taken place is 
. esolgly one eof human knowledge of colour: also that 

Homer’s colgur-terms are py@bably often vague, but not 

more so than is admissible in poetry. 

As to evolution, MAvever, the author goes much further: 
he lays down broadly ¢p. 32) that no change has taken 
place im any organ in dny species, and most certainly not 
in rgan. It is strange that he also expresses himself as a 
fotlower of Darwin. After this it will not seem strange 
hat the ggneral argument is not particularly convincing: 
the mode of argument, too, is not pleasan® in fact the 
euthowpleads guilty fo a certain sharpness of manner 
cescence de la forme) in his criticism of persons. 

Wajving however the form, there is much in the matter 
that*is interestipg.e A short account ($ pages) is first 
given of what Sewn of*Homer'’s life, and it is argued 
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that Homer—as being an Senas child—was consti- 
tutionally liable to the infirmity of blindness traditionally 
ascribed to him: it is fairly urged by some that this blind- 
ness, coupled perhaps with colour-blindness, may itself 
be responsible for some of the uncertainty attached to 
Homer’s colour-terms ; but the conclusion is that there 
is no evidence of colour-blindness. 

As to the misuse (?) of colour-names sometimes ascribed 
to Homer, the author points out (with numerous quota- 
tions) that the usage of modern French and English poets 
is often, to say the least, inexact, so that it is absurd to 
expect exactitude of application in ancient poetry. 

mong the detailed criticisms on Mr. Gladstone's 
essays may be noticed the following :—Exception had 
been taken to the use of the word goim& (usually trans- 
lated ved) as descriptive of a horse; hereon it has been 
urged (by Mr. Prior in NATURE) that this word should 
here be translated Phewnician, but, if this þeercall® a 
colour-term in this place, why not translatt® it as 2 bay or 
chestnut (horse) if the term ved jars on the English ear ¢ 
Again, surely a poet may describe a (mythical) serpent & 
Sagorvds (red ?), and the (mythical) ambrosia as fosders 
(rosy ?) without being called to account. Ip one ĉase 
(Odys. B. VI. v. 163), where the use of goimé as a colour- 
term had been objected to, the author explains that its 
other meaning palm-tree, makes sense of the passage. 
Special exception is taken to Mr. Gladstone’s interpreta- 
tion of ai@oyy, which the author considers to be not a 
colour-term but a word descriptive of combustion, so 
covering a wile range of meanings, eg. fiery, glowing. 
sn®by, golden, &c. 

The Homeric expression otvoy applied to the sea- 
hitherto far from clear—receives a new explanation fror 
a traveller in the Ægean, viz. that that sea has at time» 
a blood-red appearance with a red horizon all round. In 
commenting on the word xAepos, which seems to meay 
both green and fresh or vigorous, the author endeavours 
to connæf the syllable « with the meaning of vigour, c.g 
harit (Sanskr.), satri¢ (Zend), igs (Greek), vz (Lat.), (to 
which gy surely be added the English sghz), but the 
connection segs very slight ; in fact the syllable « recurs 
in many terms epressing weakness or smallness, eg. 
puxpés, minimus, Slight, schlimme weich, faible. 
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+ The remarkable fact is brought to notice» that*the term 
sky-blieis almost gnknown in the ancient writings af any 
Asiatic peoplg, e.g. in the Vedic hymns, in the Zexd- 
Avesta, in the Old Testament, jn Hebrew writings gener- 
ally, and in Homer and’ Hesiod ; the epithets appligl to 
the sky being expressive @ its vastness, depth, purity, 
brilliancy, &c., but nowof its*colour. A similar want of a 
precige colour-term is shown to exist in many modern 
batbarous languages. But it d8es not seem warrantable 
to conclude that sky-blue wasa dolour unknown to these 
peoples; indeed sky-blue pigments have been found 
(p. 37) at both ‘Memphis and Thebes. ; 

A part of Dr. Magnus’s theory of the evolution of the 
colour-sense is that the eye acquired the power of recog- 
nising different cglours in the “order of their luminosity ; 
but the order which he seems to assign (p. 71), viz. red, 
yellow, &c., is certaialy not that of their luminosity. 
The physiological and emotional effects éf colours on 
men and animals are noticed gn this connection. Thus 
red is known to excite bulls and turkeys ; the experiments 
of M. Paul Bert on the small crustacean Daphnia are 
quoted ; when placed in a solar spectrum they congregate 
most thickly ‘in the orange to green region, which is also 
the most luminous region. Goethe’s speculations on the 
effects of colour on the emotions of mankind are noticed 
at length. A curious “ colour-treatment ” (chromo-photo- 
.thérapie) proposed for the insane is also mentioned, which 
consists in placing the patients amidst surroundings of a 
tint supposed to be capable of exciting healthful effects : 
thus red is said to excite, blue and violet to sadden, green 
to soothe. - The results of this treatment do not seem to 
have been very definite (pp. 78, 79). è 

The comparative philology of colour-terms takes up— 
as might be expected-—much of the work ; the author has 
spared no ‘pains in endeavouring to trace out the mean- 
ings o® Homer’s colour-ternis by the help of the related 
wotds ineotfier languages. As to the uncertainties of this 
process? take the words related to Zve as an instance. 
Mr. L. Geiger’s opinion is quoted (p. 50) that the modern 
Furopean words blue, blae, blau, blâ, blew, &c. (English, 
Scoéch, German, Danish, French), now meaning due, 
meant ¿aşk in early Europe, whilst another (p. 101) 
connects them with words conveying the idea of bright- 
ness, eg: dri¥ler, blanc, blink, bleach, blank. 

The author promises a further instalmef of this essay, 
in which the evidence from the fine arts, pottery, and 
dyers’ work, and that from morphology and physiology are 
to be set forth ; also a full statement of conclusions. 

' ALLAN CUSNINGHAM (Major, RE} 
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OUR BOOK SHELF 


The Fournal of the Engineering Society of the Lehigh 
University, March, 1886.) é 


SUE practice of forming engineer{ng sofieties in universi- 
ties where engineering is taught is an exceedingly good 
one, and should receive every encouragement*gnd help 
from the authorities. In fact every college should have 
its society. The meetings give the stu@ents angoppor- 
tunity of discussing interesting engineering wétks, and 
give them a greater interest in the subjedt-matter taught 

e in the class-room. These junior engifieering societies, if 
e I may so call them, ought not to be only found in col- 
e leges, but all large engineering works should have a 
. o 

e 


society of their own, the members of which should in» e 


clude those of the pupils, apprenti@s, and mengvho are 
anxious to improve themselves, hy the reading and dis- 
cussing of papers prepared in rotgtion by the mergbers 
h@mselves. Visits toother works bit also be amanged. 


No doubt the formation of such socieffes may seem very 


r 


hard to accomplish, but in most-works there will be found 


men willing and anxious to form such secieties and to 
keep them going until their utility is recognised. 

The Journal before vg contains sevel articles of an 
interesting nature, the first being by Prof. Merriman on 
“The Inteenal Work and the Deflection of Beams” ; the 
second article gives an account of “Boring the Big 
Aqueduct” for the New York water-supply from Croton 
Leke. We next have a short notice on technical educa- 


etion in Mexico, followed by a very good account dealing 


with “ The Requisites of a Successful Engineer.” . 

After notices on “ Mine Water Formations ” and “ The 
Foundations of the Washington Monument,” the ¥o%rial 
concludes’ with a condensed report dealing with the 

neasurements necessary to ascertain “the velgcity and 
ischarge of the Lehigh River about Bethlehem. 

Taken as a whole the contents of this fournal are dis- 
appointing from a professional point of view, Prof. 
Merriman’® article on the deflection of beams being 
excepted. The descriptions are much too general and 
popular ; the subjects are not treated with that accuracy 
demanded by an engineering article, and are written in a 
style more fitted for the columns of a daily paper than a 
journal published by an engineering society. 

N.J. L. 


Fresenius’s Quantitative Analysis. Parts I.and II. Vol. II 
Translated by C. E. Groves, F.R.S. From New Edition 
of Fresenius commencing in 1877. (No date.) 


IT is a great pity these books cannot be pushed farward 
muchfaster. The plan adopted by many German authors of 
sending out books in “Lieferungen ” has some advantages, 
but generally these are more than balanced by the time 
allowed to elapse between each part. This slowness on 
the part of authors makes it somewhat unpleasant for a 
translator, who must of necessity be still somewhat later. 
In this particular instance, however, the translator has 
improved on the time by introducing ar referring to | 
methods not in the original, but it might have been 
carried further. The original does not contain anything 
about Victor Meyers metgods of vapqur-density deter- 
mination, and the translator has also refrained from 
noticing. these methods. There may be some reason for 
this, but we think at least the methods might have been 
mentioned, as they are simpler to perform than any other, 
and do not fall behind any in accuracy. eee 
The whole of Part I. and a small portion of Part II. is 
taken up with analysis of organic bodies ; the remainder 
of Part II.is on the analysis of potable and spring waters, 
&c. If an index or table of contents had begn added, it, 
would have rendered the Faglish edition more practical. ° 





LETTERS TO THE BDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts, No notice is taken of anonymous communicalrdyry. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his spacg is so great 
that it i impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] F 


Protective Influence of Black Colour from Light and 
Heat 


In NATURE, vel, xxxiii. p. 559, a corigspondent refer€ ¢o the 
effect of blackening the skin roynd the efeseas a protection 
against the glare of strong sunlight. Probably the practice has 


good scientific grounds. s e 
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© Phe shape of the orbit at once suggests the reflecting cong of 
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the north of England, where examples of this peculiat form of * 





a thermopile@ wéth the eyel centred on its axis in the position mole-hįll may begommonly seen on the Fells, ® © 
of the pile, but of course muck less deeply placed. The cone Cambridge Tues. McKrnnyellucurs 
is, in thig case, oblique, P maximum slant side being internal, e h è `; . 
ze, towardsethe nose, and the minimum slênt side external. AT ag ° —Sa , T: : 
. 2 t e e 
plane through the outer @rbital angle, and perpendicular to . Sr, es 7 
pxis, will be pretty nearly coincident with the tangential plane E Protective Tistation 
of the eyeball at th anterior end of its antero-posterior diame- I HAVE been watching for hours with reat interest what I F 
ter, and there pil e a considerable Pii of as nasal aee believe to be a very curious instance of protective imitation. l 
that plane. his part will act a ‘ i i he iteli 
ffectng suface, mi8 congentatethetays upon the ejebal fe Pa aTa has been; all that, time, trying to mahe itelte 
fran rations of eom exion wil nof agh afer he 1 je appears ta be (o igen avs sme me act 
; § 1 ı thrush—no doubt younger and with gharper ears—which seers 
skin of black and of white races is mainly a difference in the ! fo pe getting all ite a It Soe afraid $ attack its 
EN of pigment inae xete mucosuim, and not in the super- i young rival, but ruus towards it as if it meant to do wo, and 
cial parts of the epidermis. when ethe young one turns round and faces it, the old ose 
Tt is evident that rays reflected from the ground, and from | cr8uches down so that nothing of it is seen but a crest-like bast, 
objects of no great altitude, are the rays which will have the | two glaring eyes, the spotted thrdat, and a dark line formed by 
a chance t nae the eye p Oe ae aeeopiel the ao mee of the beak aad ibe lines at the cerner: of tke 
Ob cne omata : ays ı mouth, which look very much like & serpent’s mouth. If L saw 
countries will, during the hottest part of the day, be too nearly ; the creature jiotra ing from a bush or hot the grass, I sho td 
vertical to take this course. Now it would seem that it is in the i cgttainly take it for a,snake of some kind. The yogna tard 
case of inten@e light reflected from rocks, snow, &c., that the looks alarmed and retreats, though just before it was Tedy t 
blackening has been found useful. ; attack thother. No sooner haf it recovered its couraze nad 
Whether to any appreciable extent the amount of light enter- | advanced to atf&ck than the old one retreats, and rest Les 16 
ing meas is increa-ed by the shape and projection of ghe orbit scrpent-like mask. There has been a little sparring in the ar 
1s a different question. For here it is not enoug at the rays “asi EA i A lin i 
should be conpentrated upon the eyeball. They must enter the cccasionally, just enough to show the nature of the fee ling, taii 
pupil. Nevertheless, i: would seem from observations made for i alowed to flo $g he young one evidently wonk be conen ie 
; ao ee aeevat : eed quietly. e old thrus snow it by asmall white feather 
another purpose up m the pupil-reflex, that the diameter of the = itis wieg) is very act home bn the lawn, and en no 
aperture is increased by blackening the skin round the orbit, say consider it as its own private domain, at all events as far as 
by means ofa pires ga black aes ihi an elliptical ole in it thrushes are concerned. A short time ago, when the grosri 
ore eye, the light of course being kejt of ia A was for a long time hard from frost and drought, this thro.) 
pril 19 pee moped about and seemed nearly starved, and at last fel! u.n 
7 two great clumps of yellow crocuses, and not only tore them 1 
Wi pieces, as if in a rage, but devoured them entirely, retirenz 
On the Form of Mole-Hills Thrown up under Snow again and again to them, and gobbling up the yeliow petals ay 5 
MOLES pust have an opportunity of getting to the surface here | rabbit does a lettuce. At that time many birds that are usualy 
and there to dispose of the results of their excavations. When too shy came down from the bills and strolled about the fe'ds 
they meet with a deep-laid hard road they come out and cross it. and lawns—snipes, plovers, &c. Two exquisite crested plovers 
When frost has bound the soil into an impenetrable cake they (I thin they are called) stalked about with graceful dignity for 
sometimes come out of the ground, and, travelling away to seek some days in a garden close by, and roosted in an old hen- è 
a place more suitable for their operations, are unable to find . house. The thrush touched no crocuses but the yeilow One, 
their way back or to burrow into the frozen soil in another place, and no other bird did so. Ieshould be glad to know if the e 
resemblance to a serpent has been ob ert | 
by any one else. Yar -° ` 
Sidmouth, April 19 ° 3 
P.S.—It may be thought that the crouckin:: 
is only a preparation for a spring, bat den. œ 
hot suggest that tothe eye, and it is not fo® 
lowed by a spring. If it really is a fact and® z 
not a fancy, the instincts of imitation an) «f 
fear in this case must be a very ancient in- 
heritance indeed, è 
` Iridescent Clouds 
THIS evening at sunset there was here a 
fine instance of iridescent clouds. About 7 
I drew the attention of my companion to some Py 
remarkable clouds ; three long arms of states 
of peculiar texture, like pulled-out cotton-v ool, 
and of striking colour, blue-black anà siiver, 
stretched nearly to where the sun had gene 
down behind a hill, At 5 minutes past 7a 
detached portion of this cloud assumed lovely 
2 : k ae ę di iridescent colours like bright mother-of-pearl, 
aad i thy get Kalten in considerable numbers. When there is | This gradually died away, but other portions assumed the same 
a, littleesnow on the ground, protecting it from the frost, the j tints. At 7.30 the tints®¥anishęąl. Wind, south to south-west, ` 
moles come to the surface as usual, and throw up mounds of Glencar, Kerry, April 26 J. G. GRENFELL 
eagthinder or tlough the snow. But, when deep-drifted snow if a 2 á i i 
has covered the ground, the mole-hills under it are found to be ! Oe OED a eee me ag ae á 
arranged in aore or less symmetrical ridges of unifarm height | MADRAS MAQGNETICAL OBSERVATIONS: 
the mbes in these srcunstanes mabe rales ae ae GAE YVE ard éndebted for the present volume to Mr. 
of their own, bodies on the surface of the turf in the bottom of | fror Roe ae ia sel aia ea adie’ ev 
the snow, ‘into which they Wash the earth to be disposed of, find- | TOM W ER an i uctory remarks we learn that he is not oe 
ing it easier to make®hése small t@nnels than to raise the usual A yet a t ae ot aS, eaters ae os ° 
mound of,earth ‘under the superincambent snow-drift. The ! , * “f Magnetical Observations made at Madras in the Years 1851-3" 5. ureer 
30.8: : P „` the Superintendence of Mr. W. S. Jacob.” Edited by Mr, N. R. Pog s, e 
severe winter Just ig caused {he snow-drifts to lie long*in Government Astronomer. (Madras: Lawrence Asylugp Press, 1894 ) 
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e Mr, Pogsone intends as soon as possible to continue 
his work, and tĦe greatest praise must bæ givensto this 
distinguished astronomer for his persistent efforts to 
complete shé records of his Dbsewatory. But what cane 
be thought of a system o administrafion unger which 
ebservations are reduced gbout half a century after they 
are made? If thig were the only instahce of such a 
monstrous delay it would be bad enough, but we seem 
destined to have another instance, no Igss flagrant. 
he late Mr. John Allan Bron finished his work at the 
Trevandrum Observatory én 864, and as yet only the 
first volume of his reductions has seen the light. Here 
the Observatory has bee& discontinued, and we do not 
know that any one has come forward to complete the 
labours of Mr. Broun, so that the. publication of the 
remaining volumes seems to be adjourned ‘indefinitely? 
Surely there ig something ir? this system which requires 
putting rights 

Mr. Pogson tells ys in hfs introduction that the vertical 
force results were never entitled to any @nfidence, espe- 
cially before March 1853, when, fore the first time, the 
needle was placed nearly perpendicular to the magnetic 
meridian, agreeably to the directions given è the report 
of the Royal Society. Our readers are probably aware 
that at the present moment a Committee of the British 
Association is engaged in discussing magnetic observa- 
tions, and they are anxious to bring together all reason- 
ably good determinations of the solar-diurnal variations 
of the three magnetic elements for as many places as 
possible. 

It may therefore be of interest, especially after the 
above remark by Mr. Pogson, to apply some sort of pre- 
liminary test to the Madras observations. I shall there- 
fore’ compare them with the similar results obtained at 
Bombay, and discussed by Mr. C. Chambers in his recent 
elaborate and excellent volume. 

In the following table we have in the first place a com- 
parison of the solar-diurnal variations of declination & the 
Colaba Observatory, near Bombay, and at Madras. For 
the purpose of this comparison it is unnecessary to give 
the scale values or to exhibit all the months. We have 
therefore limited our comparisons to a mean of the three 

ee ie November, December, and January, and also of 
the three mnths, May, June, and July. 


TABLE l.—Comparison of the Solar-Diurnal Variations 
° of Declination at Bombay and at Madras 
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Jere also very much alike. 


Now it will, we think, be seen from Table I. thateat ® 
both stations the type as well asthe rangeofthe solar- 
diurnal variation is very diffesent for the two groups of 

onths. It will likewise be seengthat the peculiawties of 
the summer variatioħh are very much alike at®both sta- 
tions, and that the peculiarities of the winter variation 
Thus the comparison is® 
favourable to the accuracy of the obs@vations at both 
stations. 

Let us now turn togthe force composents. In Table IL. 
we have a comparison of the hor@ontal and vertical force 
variations at the two stations for the two months, June 
and Decemeber. 


TABLE Il.—Comparison of the Solar-Diurnal Variations 
of the Horizontal and Vertical Force at Bombay and 








at Madras 
Bombay civil time Horizontal force Vertical force 

(noon = 12 June ec. June ec. 

ne m. 
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Madras civil time Horizontal force Vertical force 

(noon = 12) June ec. June Dec. 

h m % 
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4 e 7243  7I97 + 558 + 7II 

5 ys — 236 - 159 + 617 + 976 
6", — 128 - 80 + 300 + 879 
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9 » +658 +573 -1329 T 938 
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2 > 133 -369 + 3596 tabo | 
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23.“ 5, - 311 — 314 + 991 + 747 


1t will Be seen from this table that at both Mation# and 
for both components the type for June is nearly the*same 
as that for December, the chief difference being in rangers 
Also that the type at the one satjon is very Similar to 
that at the other. The m@st marke “difference between 
the two stations is for the vertical force, the range of this 
elément in December beasing a smaller? poportion to its 
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è e T4pge in June at Bombay than at Madras. To investigate 

this point it will be apeirabie to give the comparętive 

ranges for*h® various elements for the various months at 
the two stations. This ig done in the following table. 


° -et 
TABLE MI.—Rangeg for the Vartous Months of the 
Diurnal Variations of the Three Elements at the 
dd Two Stations ° 


Bombay Madras 
Month Declina- Hor. Vert. | Declina- Hor. Vert. 
ont tion @ force force |@ gion force force 
January 162 389 167 9I 1318 3414 
February ... 117 507 120 | 64 1585 © 3778 
March 263 57I 175 104 1785 4847 
April... 392 576 216 218 1851 6273 
May ... 486 473 265 243 1522 4198 è 
June ... 480 434 257 260 1214 2917 
July ... 468 439 263 249 1218 2445 
August 545 423 301 | 273 IIOI 3203 
September... 550 407 365 | 282 1331 6401 
October 258 437 213 | 110 1595 5163 
November... 103 414 gI 73 1362 3633 
December. 136 356 89 86 IlI4 2280 


From this table it will be seen that for both stations 
there is a smaller maximum of declination range about 
May or June, and a larger maximum in Septem®er, while 
the most decided minima are in November and February 
for both stations. Again, there isa maximum of horizontal 
force range for both stations in April, and also in October, 
while the minima are at Bombay in September and 
December, and at Madras in August and December. 

Finally, at Bombay there is a smaller maximum of 
vertical force range in May and a larger in September, 

_ While at Madras these occur in April and September. 
The most pronounced minimum of vertical force is in 
December for both stations. 

It woyld thus appear that there is a very striking like- 
ness between the variations of the three elements at the 
two stations, and that, notwithstanding Mr. Pogson’s 
remark about the vertical force instrument, its results do 
not appear to be without value in a comparison of the 
above nature. BALFOUR STEWART 


PLANTS AND THEIR DEFENCES 


A CONSTANT struggle for existence, the consequence 
of the énormous increase in the numbers of the 
individuals of alm@t every spesies, is the fate of nearly 
every organism, both animal and vegetable. Some have 
to sustain the attacks of others which are directly an- 
tagonistic to them, and which regard them as prey; in 
the gase of others the struggle is rather one to livè in the 
face of adverse conditions or peculiarities of environ- 
ment, so that the different organisms are not directly 
hostile, ut each affects its neighbour injuriously by 
adapting itself more readily to the changing surroundings, 
,and so diminishing the others power of obtaining nutri- 
ment, sunlightgor whatever otter condition may be the 
object of their competition. Thus have been developed 
in the different comgaetitors different features of their 
e constitution—many perfecting powers of active assault, 
others facilities for active or passive defence. The last- 
named if particularly the feature found in the vegetable 
kingdgm. The want of locomotion prevents any aggressive 

e movment of the individual, and hence success in the 
styiggle can only be secured by more complete adapta- 
“ion to envir8nment than its competitors can sgow, or by 
protective mechanisms guarding the individual from the 
asSaults $f organisms inclined to prey uporf it. These 
methanisms exhibit very great variety, and their object 
æ often seems obscure till they are looked at in the light of 
the entironment of tbe plant, the conditidhs of its life, 
and the enemie®afainst which it has to contend. The 
specially-expésed points of attagk are three: the succu- 
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‘lent leave$ and shoots ®r the attractive fruits are assailed, Cu 


. by animals in search of food ; the honey secreféd by the 
flower to allug to it-the particular insecteadapted to’ bring 
about properly the process of fertilisation attracts also 

leother insects whose prgsencg is useless for stoh purpose, 
and which therefore are only fobbers ; while the fertilising 
pollen is itself the object of degire on the part? df others, 
which are equally unable togapply it to its legitimate 
purpose. ° 7 

The protgctive mechanisms of plants, therefore, so far 
as they are directed against aggressive animals, are to bt 
looked for mainly in thé nejghbourhoog of the young 
growing parts or the reproductive organs. Nôt exclusively, 
however, but generally the dfder vegetative parts are 
defended by their own inherent qualities, such as their 
hargness or wiriness, which keep them from being suit- 
“ble for the food of their assailants. Such young growing 
parts in many plants, parti@ularly those growing in ex- 
posed regions, are plentifully supplied with thorns, spines, 
or prickles, rendering them *in mgny cases extremely 
formidable. Te thorns or prickles may be produced on 
almost all the vegetative organs, and may kẹ merely 
epidermal structures, or mugh stronger in composition, 
containing gonsiderable developments of woody tissue. 

These thorny plants aremost noteworthy in desert countries, 
some that are met with there, notably the so-called 
“ wait-a-bit” thorn of Africa, having spines of immense 
length, and being quite impenetrable by man or beast. 
Cases are not of infrequent occurrence where even the 
lion himself is a considerable sufferer by coming into 
collision with this plant. So great is the development of 
the thorny character in this region that Grisebach con- 
nects it particularly with desert exposure and scarcity of 
vegetation. Nor are thorny plants by any means confined 
to such regions—on our own heaths the gorse is a familiar 
plant, and one sufficiently formidable to passers-by ; 
while other spiny Leguminosz, as the wrest-harrow 
(Ononis spinosa), are not infrequent by the wayside. .\ 
further peculiarity may be noted in connection with these 
plants : often the thorns do not occur above the point 
which is assailable by the animal in its search for food ; 
while, when the shoot hag outlived its period of succulent 
condition, and its tissues have become hard and dry®the 
thorns do not persist, being much more numergu® wher? 
the part is young. ° ` 

Nor is this spiny habit confined to shrubs or trees. 


The cactuses, which are so remarkable a feature of the » 


vegetation of America, are equally well protected. Their 
surfaces show great variety of development in this paf- 
ticular: some have small groups of thick rigid spines, 
others long flexible needles of intense sharpness, pene- 
trating easily the skin of the assailant, and almost 
impossible to nat 

More formidaMe defences even than thorns or prickles 
are -found in the varieties of stinging hairs borne so 
plentifully on the leaves of many plants. These are 
represented in England by the two species of stinging 
nettle, which ar@ as every gne knows, capable of pro- 
duci considerable discomfort to the unwary person 
who handles them. These are, however, not worth men- 
tioning by the side of many of their tropical relations. 
The structure of the hair in all these is similar; a mass 
of cells forms a kind of swollen cushion below ; on this 
is seated the long tapering hair, which ends in a some- 
what recurved point or hook. The wall$ of the upper 


part of the hair are very Strongly silicified, and are, con- * 


sequently, egsily ruptured. Lower down there is but little 
silica. Whên touched or rubbed by the hand, the pressure 
drives the hair dqvnward ; at the same time the brittle 
hook per€grates the skin and breaks off. The downward 
pressure forces ogt from the broken hair a fluid of in- 
tensely acrid nature, which, on entering the wound made 
by the point, sets up more or less. severe inflammation. 
This fluid is generally conjectured to be formic acid—-a 
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e plants are protected by chemical means alone. 
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yie% based on tle fact that this Acid can bg *obéeained | 
from the nettle plant by suitable means. 

While the Enwlish representatives of his greup of ! 
plants are safficiently formidable to careless, intruders, 
some of theirconnections in gthergarts of the globe are 
distinctly dangerous. A tra%eller in AuStralia gesgribes 
zspecimer’ of Urtica gigas in the following terms :—“ A 
specimen seen by Sir W. gfcArthur, still if full vigour, 
rises from its base bẸ a series of buttresses of singularly 
regular outline, gradually tapering, without a, branch, to 
atheight of 120 to 140 feet. ‘Phe trunk then divides into 
a regularly-formed, wide-spreatling head, which excites 
admiration from its extraordinary size. But the ordinary 
elevation of shis tree is 2% to So feet, with a circumfer- 
ence of 12 to 20 feet. The leaves, when young and in 
vigorous growth, attain a breadth of 12 to 15 inches, end 
are of a beautiful dark-green colour. As may be expected,”! 
the poisonous fluid secrete? from the foliage is very | 
powerful, pagi€ularly in the younger leaves, and their ! 
sting is exceedingly vjrulent$ producing great suffering, not 
unattended with danger. It is found in thẹ northern part 
of New Sguth Wales, and is a great impediment to the tra- @ 
veller.” An Indian species (¢/r¢ica or Laportea crenulata) ; 
is equally obnoxious. It has rather large lagves, round , 
which numerous small stinging hairs are placed. Ate 
certain seasons it emits when bruised so irritating an , 
aroma as to cause a copious flow of saliva and mucus ! 
from the nose and eyes for many hours, while violent | 
fevers have been caused by the fluid poured out from its ' 
ruptured hairs. Urtica urentissima, a Timor species, | 
which is known to the natives by the significant appella- | 
tion of “ devil’s leaf,’ has been known to produce effects ı 
so violent as to last twelve months, and has in some cases | 
even caused death. Malpighia urens bears on its leaves | 
hairs 1% inch long, which are pressed flat along the surface. | 
These act very similarly.to those of Urtica. 

The Loasew, or Chili nettles, exhibit similar defences, | 
i 
i 





their power of stinging being very severe. 

Other plants are protected also by hairs, which flay 
rather a mechanical than a chemical part. Such are 
various species of Deutzia, particularly D. scabra, which 
bears on its leaves numerous star-shaped hairs whose 
wall are permeated with silica. 

° Besiles these defences, which are chiefly mechanical, 
though in the case of the nettle a secretion acting chemi- 
cally plays an important part in their behaviour, many 
This is 
seen chiefly, though by no means exclusively, in the case 
of flowers and fruit. The plant secretes in different parts, 
of it mag be throughout its system, a juice which may 
be poisonous, or acrid, or harmless in effect, but very un- 
pleasant tg its assailant. Thus very many of the Sola- 
naceous plants have poisonous fruit, as A gopa Belladonna, 
and some species of Solanum. The whol€ plant is charged 
with juice of great pungency in many of the Ranuncu- 
laceze, X. sceleratus causing sores if allowed to come into 
contact with a delicate mucous membrane such as that of 
the mouth. Parts of the Aconite (4. Mafellus) are in- 
tensely poisonous, while the seeds of Sžrychnos Wux- 
vomica yield the well-known drug strychnine. thers 
have a latex or juice which is intensely bitter and un- 
pleasant to the taste, as the different species of spurge 
(Euphorbia), the dandelion, the wild lettuce, different 
species of poppy, and many others. An acrid juice is to 
be met with in’many Cruciferee, as the mustard and the 
radish. The aromatic Umbelliferze, also, are protected in 
this way from many of their enemies, the pecyiliar flavour 
which they possess being very unpalatable to fhany birds 
which are attracted by their fruits. Other plants pour out 
resinous and other sticky secretions which servethe same 
purpose. Some others are protected byghe possession of 
a very foetid odour, much resembling putrefying animal 
matter, though this has probably been developed to 
attract the carrion-loving flies which secure cross-fertilisa- 


° 
tion of the plants. Such are Arum Dracunculus angi ẹ 
Stapgelia, a genus of Asclepiadaceg. é 

A very different kind of defence against irfruders is 
foundin a Sumatran parasite, Pyariophytum formicarum. 
Tis plant, instead of developing &pecial weapqps®of its 
own, attracts to itself a colony of ants whose sting is very 
severe. These resent very effectually the attacks of ani- 
als inimical to the plant. It is described as parasitic on 
trees in the form of a large irregular tuber, fastening itself 
to them by fibrous roots, and throwing out several 
branches above. Thæe®tuber is generfily inhabited by 
ants, andis hollowed out by them into numerous winding 
passages, which frequently extend a good way along the 
branches algo, giving them the appearance of being fistular. 
A similar arrangement is found in Acacta spherocephala, 

ut a more elaborate one, as the plant not only serves 
as a habitation for the ants, but develops certain organs 
to attract them to it. The stem and branches are fur- 
nished with very large thorns, which are set along them 
in pairs. The thorns are enormously swollen at their 
bases, which are hollow, and in these swellings the nests 
of the ants are found, the magnitude of the efflargement 
being no doubt caused by the irritation of the insects. 
At the base of each pair of thorns, about midway between 


| the two, i found a large nectar-secreting gland, which is 


very active. The leaves of the plant are pinnate, and on 
the leaflets are numerous small pear-shaped glands, con- 
sisting of delicate masses of cells containing an oily 
secretion. Cecropia is also protected in the same way ; 
its stem is hollow, and contains the nests of the ants. 
As in the case of the Acacia, glandular structures are 
present, which attract the ants and afford them food. 
Schomburgk describes a plant belonging to the order 
Polygonaceæ (Triplaris Schomburghiana), a native of ~ 
Guiana, as having its trunk and branches hollow between 


į the nodes, and serving as the habitation of venomous ants. 


He also mentions an orchis (Schomburghia tibicinds), 
which, he says, has pseudo-bulbs arising from creeping 
root-stocks. ‘These have a small hole at their base, and 
ants and other insects construct their nests therein. 
Turning more especially to the reproductive organs of 
plants, we find them attractive to intruders, not only on 
account of their own palatability or succulence, but as 


| providing two especial delicacies much sought after by 


the insect world—honey or nectar, and pollen. The object 
of the secretion of the former is to secure the due trans- 
ference of the latter from the stamen gf one flower to the 
pistil of another, and th® is effected in most cases by 
some particular insect. The invasion of others would 
hence lead, to loss of honey or pollen, or -both, with- 
out securing the end aimed at. It is natural, there- 
fore, to‘expect to find many contrivances to secureethe 
secretion to the appropriate insect, and an almost infinite 
variety is found, some mechanical, others chemical, 
others partaking of the nature of both. The? enemies 
most guarded against are those insects which we have 
seen in some other plants especially courtede—anta, In, 
assailing the plant they®must usually ascend the stem 
from the ground, and many and various are the pitfalls 
placed in their way. In the teasle,the leaves, arranged in 
pairs along the stem, have their, bases attached to it and © 
to one another, forming deep cyps, which are filled with 
water, thus presenting an obstacle to their ascent. The 
leaves of the pine-apple are arranzed to bring abowt the 
same result. Some plants are surrounded in their gr$wth o 
by water, as many of the Polygonacex. In Plamphibitgn, 
which grows sometimes in water, and sometimes on land, 
and has two characteristic forms accordingly, the land 
form has developed round the flewer-stalks a number of 
sticky glands, while the water form has nothing of the 
sort. The two forms are protected from the anty, but by == 
different meahs. S¢/ene, the catehfly, and Circea, the 
enchanter’s nightshade, also are exaniplts of plants fur- 
nished with sticky glandse Zactuca, the wild® lettyce, emits. 
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a milky juice on being assailed by them. Other plants, 


as somes atieties of the willow, have very slippery flower- 
stalks, which the ants carmot pass along. The forms of the 


flower, too, lend then®elves to protective purposes: thus 


Antirrhinum and Linaria have a close-shutting corolla, 
which they cannot enter; Coéwa is furnished with free 
€ hairs growing on the corolla, which block the way to the 
nectar, and which are insurmountable by the insects. 
Where such means are not found, in some cases a counter- 
attraction is prided to draw t®@ unwelcome visitors to 
parts where their att€ntions will be harmless ; thus 777- 
patiens has honey-glands on the leaves which are said to 
stop the ants on their way to the flower. i 
Other insects than ants are also to be guarded against. 
Many flowers are capable of fertilisation by more than 
one species of insect, but others are especially adapted 
only to one kind. In these the form of the flower, while 
affording facilities for the proper insect to receive its 
pollen upon the proper region of its body, also presents 
obstacles to others which would be useless. The peculiar 


constructéon of the corolla in such cases serves as a pro-@ 


tection to both nectar and pollen. This may be carried 
still further, access to the honey by other than the appro- 
priate channel being hindered by chemical ngeans. 
instance of this is seén in the Alpine varieties of the 
Aconite, which are adapted for fertilisation by bees. 
Instead of the insect inserting its proboscis into the 
flower from the front, so as to make it pass the stamens 
and pistil, one bee (Bombus mastrucatus) bites a hole in 
the back of the hood formed by the sepals, and abstracts 
the honey. The white variety of the flower is unpro- 
tected against the theft, but the other, blue in colour, has 
* a nauseous, bitter taste, and so is let alone. 

Besides meeting the attacks of animals in these 
different ways, plants have to cope with other dangers, 
and refjuire for these another system of defences, which 
are more associated with peculiarities of environment. 


They are assailed continually by varying conditions of 


climate and temperature, and have in many cases very 
curious modifications of structure and habit to correspond 
with these. A danger that threatens most plants, except 
in a few regions of the world, is that of having their 
pollen injured by rain. 
form of corolla have been developed. Many have a long 
narrow tubular shape, the claws of the petals cohering 
together, while the free limbs can curve outwards in fine 
weather, but arcH®over the tube when wet. Others have 
a campanulate form, with the base of the bell upwards, so 
that rain falling on the flower cannot get near the stamens, 
but is shot off as by a roof. In others the stamens are 
coyered over by development of another part of th’ flower, 
es in the Iris; the filament of the stamen, too, may be 
broad, and bear the anther on its under surface, as in the 
Naiadaeez. It is rather curious that flowers that produce 
large quantities of pollen have not such defences against 
, this dangcy as those which form but little, while the most 
complete adaptations are foung®n the cases of plants that 
inhabit damp climates. 
Many flowers are defended by habit rather than struc- 
e ture. In wet weather they do not open their corollas at 
° all, and not a few, even,in fine weather, keep open for a 
very littl while, only a few hours in many cases. 
Begides rain, other meteorological conditions are fraught 
e witR danger. One of the most commonly occurring is 
frgst ; and allied to this is the loss of heat by radiation 
*during the Might. The power of resistance togthese con- 
ditions varies very much, but in many whose constitution 
nfikes them peculiarly susceptible to danfage thereby 
there has been developed the so-called power of sleep. 
«æ The term is no doubt a misnomer, but it has been adopted 
and ass®ciated with certain well-defined mo’ements which 
the leaves of tlte Slants pesform at the close and at the 
beginning off day. The movgments differ very greatly 


with diffetent plants, but they bring about such a position 
“7 : peas 
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of the leaves 2s will protect the upper supfacefrom radia- 
tion. Some of them are of a very complex nature, parti- 
cutarly those shown by certainsof the Leguminosae, which 
haye ‘pinnate leavey It,is in this natutag order that 
the prqperty f sleep is nfost prevalent, certain of the 
Oxalidaceæ and their allies coming next to tħeħ. ° 

A similar*mechanism progcts very many plants from 
excess of sunlight, which is injuricls to the chlorophyll. 
In bright,sunshine the leaves assume a position which 
has been Called “ diurnalsleep.” In it they present tlir 
edges and not their face$ toghe light. Jn other leaves the 
chlorophyll corpuscles themselves move, taking up a posi- 
tion on the lateral walls of @he cells rather than on the 
front ones, or so placing themselves that their profile and 
net their surface is exposed to the sun. In some of the 
Algæ, as Mesacarpus and Vaucheria, this sensitiveness is 
seen. 2 

Other protective devices may be seen®lgy studying the 
adaptations of plants to thei conditions of life. Thus the 
leaves of sulgmerged plants are preserved from being 
broken by the cerrents of water by being migutely sub- 
divided, so that they adapt themselves easily to the 
motion, ənd do not oppose a resistance. Desert 
plants are protected from drought by the development of 
a succulent habit. Aérial parts of plants, again, are pro- 
tected in many cases from becoming moistened by water 
by a deposition in the cuticular layers of the epidermis of 
varying amounts of wax or resin. 


THE ORIGIN OF OUR POTATO 


oe year 1886, by its tercentenary associations, brings 
once before us the subject of the introduction of 
the potato into our islands, but brings it still with most 
of the connected questions unsolved. 

How, and when, and whence it was brought was con- 
sidered by Banks in 1808, and it was by him attention 
was drawn to a manuscript statement in 1693 by Dr, 
Southwold Smith, E.R.S., that his grandfather received it 
from Sir Walter Ralegh, and sent it to Ireland. 

It was considered by Sabine in 1822, when hg con- 
cluded a paper before the Royal Horticultural Society 
with the remark, “The introduction of the potego into 
Virginia is still involved in obscurity.” p 

It has been considered by De Candolle in his “ Géogr. 
Bot. Raisonée” in 1855, and more recently in his “( rigire 
of Cultivated Plants” in 1882. It has also been considtred 
by others. While of the old unanswered questions some 
are now regarded as of mere antiquarian intesest, there 
are others to which greater importance is attached than 
there ever has been before. e 

Among the qatter a fresh interest has been given by 
Mr. Baker’s mo before the Linnean Society in January, 
1884, to the old question, was it S. /wderosum that was 
introduced from Virginia? The suggestion he, in con 
junction with Earl Cathcart, has thrown out, that to 
strengthen our @ultivated pogato against disease we should 
cro jvith some other species of tuber-bearing Solanum. 
makes it important we should clearly know what is the 
species we have been for 300 years cultivating. Therc 
are many other questions surrounding the consideration. 
some of which border on that fundamental question, 
What constitutes a species? : 

That simple butehighly practical method of approach-, 
ing the question, “Whats our species?” the method of 
introducing supposed distinct wild species, and watching 
their changes from year to year in cultivation, has not 
yet beeg followed sufficiently long, nor with a sufficient 
number o$ such species to effect much more than esta- 
blish well-foundgd hopes that by it there is much we may 
learn. At present ethe twenty (?) years’ cultivation of 
S. maglia is the only experiment,on which we can-rely. 
What conclusions such experiments may eventually lead 

s to itis impossible to predict, but ¿bis is certain, that 
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proceeding by sugh a method on fact, and untrammelled 
by tradition, the results will be sure. Hithe¥to- we hgve 
relied over mfych upon traditions and mis-callesl history. 
It has beer® assumed that eer sp@cies js a Virginian 
species, and, beyond that the question, till recenelyg has 
n®t been pushed. e fe 

It would be a fitting obse®vance of the third centenary 
of the date that may be most reasonably fixed for the 
ingoduction from Virginia, if wa could celebrat@it, not by 
speeches and after-dinner toasts fo the memory of Drake 
or of Ralegh, but by clearly laying down our lines of 
inquiry, for they have been gery ill-defined. 

It may be ‘one useful part of the work to reconsider 
the traditions and inferred history of our potato—for 
there is no doubt that botanists, if not perhaps actuafly 
led astray, have at least been pampered and puzzled by 
them. e 

One of the@commonest tyaditions repeated over and 
over again in histories, dictionaries, works of gardening 
and agriculture, is that Sir Walter Ralegh brought the 
potato frdf Virginia. The great error in this is that 
Ralegh never was in or near Virginia. s; 


His patent for founding an English colony M the New. 


World was granted March 25, 1585, and he parted with it 
on March 7, 1589. We have records of the various ex- 
peditions sent out at his cost to endeavour to establish 
and maintain a colony, with the dates of sailing and re- 
turning, the names of the captains, and other details. 
Ralegh’s life all through the period is known, and his 
time is so fully accounted for that he could not have 
gone out even incognito. The traditions, therefore, that 
he brought both the potato and tobacco from Virginia, 
may be forever laid at rest. Whether some of his return- 
ing colonists, or one of the returning ships that had been 
sent out with supplies, brought it, is another question. 
There is not even tradition to that effect, far less any 
statement in the contemporary history of any of he 
expeditions. 

Gerard, however, in his “ Herbal,” 1597, at p.781, describ- 
ing the “ Potatoes of Virginia,” says :—“ I have received 
rootes hereof from Virginia, othefwise called Novembeya, 
which grow and prosper in my garden, as in their owne 
natives'c&ntrie.” The value of Gerard’s picture and 
letterpress will be presently discussed, but the point here 
to notice is that he males the statement that he did re- 

“ceive “rootes” (by which, of course, he means tubers) 
fram Virginia. One of the names he mentions for the 
potato is “papus.” The name “ papus” also occurs in 
the first ¢atalogue of plants growing in his garden in 
1596, so that the “ rootes” he had he received not later 
than early fn that year. The exact date is perhaps un- 
important, as there is no record of anf expedition to 
Virginia after 1590 till 1606. The'land named Virginia 
was first visited In 1584. The introduction is therefore 
limited to some time between 1584 and 1590. At a period 
when the study of plants was confined almost wholly to 
apothecaries, and when se#captains tfought more of 
fighting a Spanish or Portuguese ship than of obserVing 
the natural products of a newly-discovered land, it was 
not expected that the account of a voyage should refer to 
roots brought home. The sea-lion that roared its presage 
of Sir Humphry Gilbert’s death is of course carefully 
described as a marvel, but a root is too trdinary a thing 
efor notice. Can we by any congstent fnferences account 
for the introduction between 1584 and 1590? 

That learned mathematician, Thomas Heriot, who 
went out in the expedition of 1585 and returned in 1586, 
wrote a report on the “ commodities ” oP the than known 
area of Virginia. The Island of Roanoak coiftained the 
head-quarters, and we know from Lane’? report that ex- 
ploring expeditions had been sent to the south for 80 
mileé, to the north for »30 miles, and also to the north-west 
for 130 miles. But that was all that was known of Vir- 
ginia till the time of James I. The ‘second part of 
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Heric®’s report is “of such commedities as Vigginia is 
knowen to yeeld for victuall and, sustenance of man’s life 
usually fed upon by the naturall inhabitants as well also as 
ys during the time ef our abode; @nd first such as are 
sowed and husbanded.” Under the sub-heading “ of 
roots ”? he says :—-‘‘ Openauk are a kinde of root of round 
forme, some of the bignesse of walnuts, some farre bigger, 
which are found in moist and marshy grounds growing 
many together one by angther in ropes agghough fastened 
with a string. Being®boiled or godden, they are very 
good meat.” In the third edition is added, “ Monardes 
calleth these, roots beads or paternostri of St. Helena” 
(“ Monardes,” parte 2, lib. 1, cap. 4). This report is 
deted February, 1587, seven months after his return to 
England. How far it was written from memory we have 
no means of knowing. But this should be noticed—that 
Lane says that when, after much discussion, the colonists 
decided on returning to England, their departure was so 
hurried that there were “left or thrown over, cards, books, 
and writings.” Heriot nowhere speaks of writing or 
making notes on the spot. > 
It has been generally supposed that the root here 
“openauk” is the potato. 
It should fot escape notice, however, that Gerard does 
not in any way allude to the name “openauk,” and it 
is nowhere said that openauk was brought to England. 
The only mentioned habitat, “moist and marshy 
grounds,” seems strange, but the usual answer (in con- 
versation at least) to the objection is, if the openauk is 
not the potato, what is it? and Gerard’s statement 
that he received potatoes from Virginia is taken to 
strengthen the supposition. The suggestion, however, 
has been made that it was the Jerusalem artichoke.t All 
that can be said is, there stands Heriot’s description, 
and there stands Gerard’s statement. To link the two 
together may be a fair assumption, but it remains a mere 
assumption. The omission by Gerard of any reference 
to the name “openauk” is against the supposition he 
received roots from Heriot personally. Gerard’s use of 
the word “ papus” calls for notice, but there is one point 
that should be referred to before quitting the openauk. 
Heriot, who is said to have been Ralegh’s mathe- 
matical tutor, describes himself in his report as 
“ servant to Sir Walter Ralegh, a member of the colony, 
and then employed in discovery a full twelvemonths.” 
If he brought potatoes with him, it wogld be by courtesy 
said Sir W. Ralegh introduced them. All the expe- 
ditions were his. But there is another tradition that Sir 
Francis Drake brought them. Different writers give 
different, dates for this, which are evidently wrong. He 
could not have brought them in 1580 from the west const 
of South America, because he arrived in November? 
after coming round by India and the Cape, and they 
would have sprouted on the voyage. TAat was 
the return from his famous circumnavigation. It 
could not have been 1g85, because he lefe Engtand, 
after four years ashore, in*that year, and @id not return 
till July 1586. If Heriot had anything to do with the 
introduction of the openauk, it is®#lmost certain Drake 
brought it in 1586, for the circumstances of his return 
then were these. His knighthood, conferred ypon him 
after months of deliberation for his great voyage round 
the world, firmly established his position, and h@ was 
intrusted with the command of a fleet to the Gul 
Mexico to harass the Spaniards. 
to visit RMlegh’s colony at Virginia on his way home. 
He called there on June 8, 1586, and found the golonigts 
much distressed that the ship fron England that it had 
been promised should be sent with supplies in the spring 
had not arrived. He stayed there many days, granted 
their request for a ship to be left with then, but, as many 
unexpected troubles arose, wich are descriped by Lane, 
I Asg Gray and Trumbull, Arner. Fourn. Sci. and Agi, xilig M&y, 1877; 
p- 351 ° 4e 
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they ased to be @ken home, and this was ®done. 
Although at the last thejr departure was so hurried that 
writipgs, &c., were ngt embarked, it does not follow that, 
there had not beef opportunity dering previous day# to 
embark roots among other provisions. As openauk was 
among the products “ husbanded,” Heriot may have had 
a supply of umplanted roots ready to send home. If this 
were so, then two traditions would be reconciled. It 
would be Drajg’s ships, but. Ralegh’s colonists, that 
brought the potatos assuming fhe openauk to be the 
potato. This, however, is mere assumptione For the 
fact that Drake brought home the people there is 
abundant evidence, but respecting the roots there is 
not a word. If we wish; however, to account et 
all for Gerard’s receiving potatoes from Virginia, this 
seems the only likely way in which he could have received 
them. The overdue relief ship that arrived a few days 
subséquent to the departure of the colony, and returned 
after a brief search, may possibly have brought them. 
All the 
even Drake’s return, while of the 349 colonists who went 
out in 1587 nothing was ever known after they were 
landed, though a relief expedition made search for them. 
Gerard distinctly says it was the “rootes” h® received, 
and these could not, like seeds, be available at any time 
of the year. 

It is commonly supposed that the introduction of the 
potato from Virginia is a duly authenticated historic fact. 
What forgotten manuscript records or letters there may 
be it is impossible to say, but at present our sole authority 
that it was brought thence is Gerard, while the linking 
of two traditions as here suggested is only assumption. 

It has been already mentioned that while Gerard does 
not use the word openauk, he does give the name papus. 
Papusgis not mentioned by Heriot as a word in use in 
Virginia ; how then did Gerard come to use it? 

From the travels of Pedro Cieza de Leon [1532-1550] 
we know that papas was the general name in Peru for an 
edible root in his time. The root was cultivated, and it 
was eaten boiled, or else dried in the sun and preserved, 
when it was called chufia. Acosta, whose travels in the 
same regions were later [1570-1587], gives almost identi- 
cally the same information, as also does the native-born 
Garcilasso. They none of them, however, give any 
description of papas by which it is possible to identify 
the plant known hy that name, 

The two oldest known Continental botanists that give 
the name papas zx conjunction with a description of the 
plant, are Clusius and Bauhin. In addition to descrip- 
tions, both give figures. e 

én his Suromivag (1596) Bauhin describes a plant to 
thich he gives the name Solanum tuberosum, but without 
any figure [Lib. v. Sec. 1, No. xix.]. In his “ Matthiolus” 
(1598) he refers to it with a figure. Here he adds, “Vulgo 
Pappar Hispanorum vel Indorum dicitur.” Clusius, in 

e his “Rarforum Plant. Hist.” (1601), describes a plant 
clearly the s#ne, with a figute, under the name Papas 
peruvanorum, He says there is no doubt this was the 
plant Cieza de Leon €fers to. The expression, “there is 
no doubt,” is, however, somewhat removed from certainty. 
In 1620, Bauhin againg in his Upé8popos, in describing 
Solanum tuberosum, to which he here adds “esculentum,” 
refar@ to Cieza ; and again, in 1623, in his Uivag, mentions 


° that this is the plant from which Acosta says chuña is 


ermde. Both Bauhin and Clusius 

as from growing plants. 
elt might be readily surmised that with such continuous 
traffic as there was betWeen Spain and the domains she 
had conquered in South America, the roots so highly 
prized, dy the Indians should be carrie home. To 
strengthen this gugmi€e there is the tradition that gives 
the name of the first to intrdduce them, a “doctor” named 
Hierofymus Gardan. What if the history of the intro- 
duction into SPR is beside the present question.” It is 
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not iprobable that with the elegy aie frequeat intér- 
cofamunicafion between Spain and America it was re- 
peatedly éntroduced. The case is by no sheans parallel 
to the question of the iustsoduction into England from 
Virggni&, in Gerard’s.time, when out of the six expeditions 
sent out only one made ang explorations inland. Tħe 
opportunities of introducti@) from Virginia were few. 
From South America to Spain they were numerous It 
seems sww(ficiently estahlished, both by Bauhin and 
Clusius, that a plant cglled papas was introduced and 
grown in botanical gardens, 4f not as a%ood ; and that it 
came to be known as the papas of the Peruvians, of the 
Indians, and of the Spaniards, for Peruvanorum, Indorum, 
and Hispanorum seem indiscriminately used. That 
Cħiısius suggested its identity with the Arachnida of 
Theophrastus and other Greek writers is now of little 
interest. Bauhin was the first to recogwise the plant as 
a Solanum, and his ¢uderosugz occurs as Mo. XIX. in his 
list of Solanums, in his buromiveé. @ 

Though Cfza, Acosta, and Garcilasso drew what 
appears to have been a consistent distinctio& between 
papas (potato) and battata® (sweet potato), that distinc- 
tion was®not always maintained by later European 
writers. In a way it seems hopeless to endeavour to 
trace, the Portuguese and Spaniards now use different 
words for the potato: the former call it batata, and the 
latter papa. The confusion is more bewildering when 
the two names were used as synonyms. ln botanical 
nomenclature we have lost papas, but retained battatas, 
The identity or not of Battatas edulis with the battata of 
the three Spanish travellers is wide of the present con- 
sideration. So also would be the question why the 
Quichan word ascu was not used by them. This, how- 
ever, appears a safe rule—that when papas is mentioned 
by sixteenth-century writers it may be read as = Solanum 
(but not necessarily tuberosum); when battatas is men- 
tiqned it is requisite to see whether it is wrongly used as 
a synonym or intentionally used for a distinct plant. To 
the present day chufia is made in Peru from “ papas,” but 
apparently not from “ battata.” 

Assuming the rule is & safe one that papas cannet be 
taken to mean battatas, but battatas may and often does 
mean papas, then such chronological data as Mhe¥ollow- 
ing are of interest as some indication of the spread of the 
plant among botanists in Europe. There may be others, 
but these are all the writer has been able to collect. . ° 

Dr. Scholtz had papas growing in his garden at Breslau 
(Vratislavia), 1587; Clusius received two tubers eat 
Vienna from Hannonia, 1588; Bauhin, in his Plpddpopos, 
mentions “iconem suis coloribus delineatam,’ 1590 ; 
Dr. Scholtz’s “Papas hispanorum” is mentioned in a 
“ Carmen” (pu& at Vratislavia), 1592 ; Bauhin refers to 
a “ Pappar hispanorum’’ growing in his garden, of which 
he gives a description, 1596. 

It was in this year (1596) that Gerard published the 
catalogue of plants growing in his garden in Holborn. 
There occur in it the two ames Papus orbiculatus and 
Papue hispanorum. In this 1596 catalogue these names, 
as all the rest, occur without any English equivalent or 
any description or note. The catalogue is simply a list 
ofnames. The word batata does not occur, but Sisarum 
does. Another catalogue, commonly called a second 
edition, was ptfblished in 1599. Thee“ Herbal” had 
been published if the meantime (1597). In this 1599 
catalogue English names are added to the Latin. These 
occur: Pepus orbiculatus, bastard potatoes; Papus his- 
Panorum, Spanish potatoes. Batata does not occur. 
Sisarume does, but without any adjective (we cannot 
call thes second names “ specific,” while the first 
were in no selse of the word “ generic”), and the 
English name with’ this is skyrrits. 

Although it would be a natura? supposition that with 
the aid of the figures and descriptions in the “ Herbal” it 
would be easy to identify the plants gamed in the cata- 
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logues, it is, on the,contrary, a most perplexing puzzle. | 1633 e@ition by Johnson the cut fæm Clusiys é used» 
There are names introduced into the “ HerbaP’ whic go | while Parkinson, in 1640, uses the çut copied from Bauhin. 
not occur in the catalogues, and names in the catalogues | It is one of the sixteen new cuts, but where it was made we 
which do not $ccur in the  Hewbal.” Phat he “Herbal” of | do aot know, still less do we know whether it wag made 
1597 should not exactly agree with the catalogue of 1996, | from a plant growing in his garden. © 
hafdly excites surprise, but®that the catalogue of 1599 This last consideration, where the plant grew which is, 


should so differ fromethe “Herbal” is more than sur- 
prising, it is perplexing. If the explanation given by Mr. 
Daydon Jackson in his annotatipns to the catatogues is 
correct, then the Pupus hispanorgu of Gerard’s garden 
was not the Papu? hispanorui of Clusius and Bauhin ; 
but this requires very closegattention. It involves not 
only the quesfion whether the Papus hispanorum of 
Dr. Scholtz was Solanum or Batatas, but also whether 
Bauhin is to be trusted as a cautious incorporator of 
statements, However highly Rauhin is to be esteemed 
as a botanist, he may have had a Pliny-like weakness for 
accepting anytlfing he was told. 
Mr. Daydon Jacksor#s explanation is this :— 
+ 


‘wHerbal” of 1597 Catalogue of 1599 
Batlata virginiana and pappus—\ _ | Papus orbiculates— 
Potatoes of Virginia (p. 781) E Bastardepotatoes. 





Papushispanorum— 


hispanorum—Potatus or Potatoes Spanish potatoes. 


(p. 780) ... 
Sisarum (p. 877) 


I 


Sisarum peruvianorum, sive Batata 


Sisarum—Skyrrits. 


Supposing this to be the correct explanation, what are 
we to think of Gerard allowing his second catalogue to 
appear so like his first and so unlike his “ Herbal”? One 
point is clear—he uses Papus, Batata, and Sisarum with 
such want of discrimination that no importance can be 
attached to his names. But it is strange he should, in 
both his catalogues, use Papus twice and Batata not at 
all, while in his “ Herbal” he has both Batata virginiana 
and Batata hispanorum. According to accounts that have 
been handed down to us, the “ Herbal” was based on De. 
Priest’s translation of the Pemptades of Dodonzeus, and 
the plates, with the exception of sixteen, were those that 
had been used to illustrate works by Jacobus Theodorus 
(“Tabernzemontanus”) and L’Ofel. It is said that 
Gerard so little understood his work that he put cuts in 
the wreng® places,;and made so many mistakes that 
Norton, the publisher and proprietor of the work, en- 

aged L’Obel, who was then living in England, to correct 
the errors. Gerard resented this, and a quarrel with 
L’Obel followed. To what extent L’Obel’s corrections 
werrt we have no record. He would at any rate, we may 
assume, pfevent wrong names and cuts being printed 
with the letterpress. In the particular case of the three 
names under*consideration, he was already well acquainted 
with the Sisarum or Batata (p. 780), as he Aad described 
it in his “Stirpium adversaria nova,” written in conjunc- 
tion with Pena, and published in London in 1570. He 
there gives the name Battades, Ignames — Anglicé, 
Potades. The cut in illustration used in the “ Herbal” 
is that on p. 482 of Tab@mzmontanus, where ge 
name used is Sisarum. So that we can account fos the 
names used in the “ Herbal” thus :—Sisarum because it 
occurs in Taberneemontanus; Peruvanorum is perhaps 
not to be accounted for. Batata because L’Obel had 
used it, and Hispanorum because it was first made known 
to Europe by the Spaniards, who brought it (most prob- 
ably) originally from the West Indián ISlands. Potatus, 


‘or potatoes, because that was the Anglicised form of 


Batata. Itis possible that Gerard may have Méshed to 
introduce the word Papus, and that L’Obel cut it out. 
With regard to the “potatoes of Vifginia,” Gerard 
would perhaps have his own way. He thought so much 
of his having grown some received from Wirginia, that in 
his portrait he has a branch of them if his hand. With 
regard to the cut used ir? illustration, we know at present 
nothing. It isnot taken from any other source, and it 
does not occur anyweere but in this 1597 edition. Inthe 
e. © 
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hef% figured, is closely connected with the question, How 
did he come by the name papus? In the text Gerard 
says, under “The Place” :—“It grow naturally in 
America, where it was “irst discovgred, as reporteth C. 
Clusius, since which time I have received rootes hereof 
from Virginia.” And then, under “The Names,” he 
says :—“ The Indians do call this root papus (meaning 
the rootes), by which name also the common potatoes are 
ealled in those Indian countries.” 

Although there is no known publication of Clusius so 
early as this from which Gerard could be quoting, yet, as 
he had been thrice in England, there is the probability 
that Gerard and he were acquainted. It is easy to see then 
ect he might easily have had, indeed most likely would 

ave, the South American name papus direct fron? Clusius. 

But did he have anything else from him—a figure, a full 
description, a dried specimen, or even a tuber? Clusius 
had two as@arly as 1538, eight years before Gerard’s first 
catalogue. 

We have seen— 

(a) That Cieza, Acosta, and Garcilasso speak of papas 
as a common name in the north-west portions of South 
America. 

(8) That Clusius and Bauhin speak of the “papas of 
the Spaniards” growing in Europe (which Bauhin recog- 
nised to be a Solanum) as the same plant the three 
mention. 

(y) That it was known in several botanic gardens in 
Europe before the time of Gerard’s first catalogue. , 

(8) That Gerard in some way received information 
from or through Clusius that the plant was first discovered 
in America. America here evidently means South 
America. 

With Clusius’s information we can hardly doubt Gerard 
would also get the name papus. There is no trace of 
papus being a name used in North America. Fernandez 
de Soto, who travelled in Florida [Evora, 1557], mentions 
Batata, but not papas Benzoni, 1572. 

It has been a puzzle to some botanists that papas 
should have such a wide, geographicaj distribution as 
from Virginia to South America. The puzzle has partly 
arisen on the assumption that papus was a Virginian 
name. As there is not a fragment of evidence it ever was, 
and as wehave seen a way in which Gerard might have 
had it, that part of the puzzle may perhaps be regarded 
as entirely withdrawn. There are a sufficient number ® 
left in connection with the potato to tax ingenuity. 

Can we as easily dispose of the cut in the “ Hérbal”? 
Are we on the strength of that cut to continue to believe 
that S. évberosum was wild within the area known’ as 
Virginia? For, though we*get rid of the®ame papas 
we do not get rid of the wide distribution of tuberosum if 
the plant itself grew wild in Pef? and in Virginia? 
Possibly experts in wood-cutting ar collectors of old cuts 
may be able to say whether the cut is English OreDutch. 
Sequier says the cuts are brass [“ Bibl. Bot,” 1740, 
pp. 72, 73]. Haler says: “In ‘Bib. Bodi’ ic@ngs 
dicuntur zene esse: sed ligneze sunt undique” [1771, 
tome i. p. 389}. 
cleared up d€finitely. 

It seems anomalous that we should base ouy belief 
that S. ¢uberosunt is a native of Vitinia, on a single cu 
about which we know nothing more than this: that 1 
appears in conjunction with the name potatoes of, Vir- 
ginia ; that it was placed there by th® dgregtion of a man 
against whom the charge of deliberate misstatęment in his 
so-called scientific work hag never been cleared up ;#that 
for sonfe reason it does not appear in thg, gécqnd edition 
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Such a point as this could pgobably be , 
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è eof the work. If it is charitably supposed that in this casé 


Gerard gidnot intenteonally mislead, still, if his repatation 
for being a muddler of other people’s work is as well 
founded as it appears to be, he may have made some 
blunda. It is by fo means a far-fetched assumption éhat 
his figure was from « Continental source, but that he thought 
it near enough to represent his Virginian “rootes.” Apart 
from all othes considerations it is difficult in at least @ne 
particular to reconcile the figure an4 the text. He speaks 
of “the tempeggture and vertyes” of the potatoes, and 
says they are the same as of th® common potatoes (Ze. 
his Sisarum), Unless this is a pure invention, many 
must have been eaten for this conclusion to have been 
arrived at. The size of the tubers is not greater than of 
fair-sized peas, and it would take the produce of half a 
hundred plants to furnish a single dish. 


e 
It is perhaps worth consideration whether an explana- 


tion of the catalogues different from that given by Mr. 
Dayton Jackson is possible. Is there any insuperable 
objection to their being read thus?—Papus hispanorum 
(the P. % of Clusius, &c.), received from the Continent. 
Papus orbiculatus (for orbiculatus is a name of his owr8 
received from Virginia. Sisarum—the “Skyrrits of 
Peru” (p. 780 “ Herbal”), and that the common skyrrits 
were not mentioned in the catalogue. When he men? 
tions papus in his “Herbal” he does not add either 
hispanorum or orbiculatus, and it might be he included 
both under papus there. 

The important point however is whether that cut truly 
represents what he received from Virginia. 

In close connection with this it cannot be overlooked 
that Bauhin gives openauk as a synonym: He also says, 
“ Ex insula Verginea primum allata in Angliam, inde in 
Galliam aliasque regiones.’ He had probably seen De 
Bry’s edition of Heriot, and so obtained the name 
openguk. But his authority for the remainder of the 
sentence is not clear. Moreover it does not harmonise- 
with his reference to Peru. 

The question of the introduction of the potato is a very 
complex one, involving many other considerations besides 
those here referred to. The foregoing notes may, however, 
clear up the traditions about Ralegh and Drake, remove 
the difficulty about Gerard’s use of the word papus, and 
perhaps lead to something more certain being known 
about that cut of Gerard’s on which so much hangs, 

The origin and change in the use of the word potato 
are subjects wich, for their satisfactory elucidation, 
involve considerations that fall within the provinces of 
the philologist, the traveller, the bibliographer, the his- 
torian, the botanist, and, using the word inéts wide sense, 
the geographer. é 
e Potato is but the English way of pronouncing Batata. 

But what is the word Batata? To what language does it 
belong? The first: European knowledge of it appears to 
be trfceable to Cuba, San Domingo, or some of the 
neighbouring isles at the time they were discovered by 
Columbus, 1492, &c. But ghen the sixteenth century 
writers on Peru also use it as if it were a common word 
there, and, if it were, it is at least interesting, if not 
strange, to find #®word thus widely spread over and 
across districts where, it has been said, languages so 
vary wth tribes that one cannot even understand another, 
though neighbouring, tribe. But first we have to con- 
sy@r is there any contemporary evidence that the West 
Indian natives did make use of a word which, when 


e @vritten by the Spaniards, appeared as datata? It would 


involve a special search among such “materials as 
eNavagette had at his disposal to decide that, Compilations 
@re not to be trusted, and English versions are of no 
avail. What the actual word was, written by Columbus 
or hig companions, is what is wanted. Jhen, if it were a 
* true West Indian Word, and introduced and known with 
some plantain Spain and Portugal in the early part of the 
sixteengh century, what is the probability that, at the 
© Oe s b 
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-“ Stirpium adversaria nova.” 


midfile of it, writers on Peru used it as a nange that woud 
be understood at home, even though not used by the 
Sguth Amef®ican natives. With regard to papas it is dis- 
tinctly stated by Acosta it wał a native p&me in Siuth 
America, but the wréter degs not know of afly passıze in 
whieh ebatata ‘is said to be. "t has been, pointed out 
above how the mistake arose that papas has beech c@n- 
sidered a Virginian name, amd it gs possible bat iti may 
prove to be nota South American name at all. There is 
a Quichas word, Ascu, equivalent, apparently, to Papas, 
to which only Mr. Clgnents Markham among Engish 
writers seems to have drawn attentioa. At pre-ent. in 
English translations of trave]s in Peru, papas and batata 
appear often confounded. s 

Then in regard to our own use of the word batata., did 
we have it with roots through the Spaniards, or duect 
from the West Indies? The earliest use of the word des 
not yet seem to have been fully searqhed for. It may, 
however, be found earlier than in the listeof literary + uo- 
tations usually given. For example, it occurs in the 
account of Sir J. Hawkins’s voyage, 1565: “Hences, 
potatoes, and pies.” The earliest description the wi:ter 
has been able to trace of what the potato was is in the 
botanica® work of 1570, published in London, Lobel’s 
A figure is given of the root 
of the Batata, and at the heading is “Anglice Potads.” 

But we might have had the word half a century betore 
that through Spain, and the fact that Lobel introd ces 
such a curiously-spelled form as the usual English one 
would imply it had been for some time in use among the 
common people. The mention of potatoesin the Hawkins 
voyage without any reference to what they were like would 
also imply that they .were then as familiarly known as 
pines or hens. 

The change of sounds from Batatas to Potades is 
curious, Why should the flat labial be changed to ‘he 
sharp, and the sharp linguo dental be changed to the ‘lat, 
ig the same word? Again—the question is not so m- 
dignified as may at first appear—when was the form 
“vaters” introduced? It has no doubt been a gradual 
change, but as a fact country people of the Victorian era 
no more think of using the form potatoes than those of 
the Elizabethan era did of using batata. In 1596 jhe 
form potaton is met with. In 1627 and 1676 fptadoes, 
and in 1655 pottato. Batata itself, by the Spaniards, 
Seems to have been spelled indifferently batata or battata 

Then there is another curious point. How has it conte 
to pass that for the same plant the Spaniards of fọday 
retain papas, while the Portuguese use batata, for the plant 
we zow call the potato. ° 

In speaking of questions in connection with our hav.ng 
changed the use of the word potato fromeone plan: to 
another it isan advantage for preventing confusion to 
refer to the two plants by their present botanical names, 
the Batatas edulis, which belongs to the conyolvutus 
“order,” and the Solanum tuberosum (perhaps includ ng 
the supposed different species, J/ug/Z/a), our common 
pgtato, which*belongs to tke nightshade “order.” Of the 
twoeit was Batatas edulis, called then, long before I. n- 
neus’s binomial system, simply Battata, that seems to 
have been first known in Europe. 

The first European knowledge of the plant Solanum 
tuberosum (or Maglia) was under the name papas, by 
which it was known till Caspar Bauhingrecognised that it 
was a Solanum !n 1596. The date 1596, if not exactly 
that of his knowledge, is the date of his first publishing 
it in hiw@¥ buromwak.” 

Then as to dates of introduction. 

As @ready Said, the first European knowledge of Bat- 
tata wa® in 1494 or 1495, that is, assuming that it was 
among the va&iable products of the West Indies Colum- 


bus sent home to®his patron sovereigns to demonstrate è ə 


the value of his discoveries. dt is mentioned he sent 
home vegetable products as well as gold. He sent spices, , 
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dye woede faults and herbs, or inténded to: Ip? the his- 
tery “ Primer viage de Colon” (Navarette, cap. I) is the 
passage,’ “ And Besides there are trees ofa thotisand 
species, eachehaving its p&rticular fruit and al] of nfar- 
vellous flavaur, so that I am jngthe greatest trouble in the 
world not to know them ¢for sf am very c@rtain they are 
each bf great value. I shal) bring some home as speci- 
mens, and also some of the gerbs.” Taking * Washington 
Irvigg’s inspection of Navarette’s materials as reliable, 
Columbus knew the potato—the battata. e 

Then it is also probable, for Here we have to deal with 
probability onlys that the Solfnum [under the name 
papas] was known in Spain soon after the conquest by 
Pizzaro [1527%, when Cieza®de Leon wrote [1532-50]. 

“Both of these are at present but assumptions in respect 
to dates. The exact dates may perhaps be known ein 
Spain. Possibly some people in England may know what 
is known, but thg writer has Been unable to trace any- 
thing more threugh the published second-hand statements. 

We in England somehow Knew the battata, pronounced 
and spelled potade or potate or potato, befere the time of 
Hawkins’se voyage, and before ShakeSpeare wrote his 
“ Merry Wives of Windsor, where he uses the «vord. 
That Shakespeare’s potato was the batata iseclear from 
Gerard’s reference to the confectioners using the battata 
as a basis for their sugar work (p. 781 of his “ Herbal ”). 

It was Gerard who called the papus (papus, as he 
chose to spell it, instead of papas) the Virginian potato, 
or bastard potato. 

There in his work we have the word “batata,” or 





‘patata, or potato, transferred to the papas, to Bauhin’s 


Solanum tuberosum esculentum. Though Gerard does 
not use the word Solanum, his figure and description are 
sufficient identification. Somehow, though it does not 
seem possible to trace how, the word “ potato” or “taters” 
has, as an English word, stuck to the Solanum. The 
“battata” has now dropped out of cultivation as an 
English root, and this no doubt has been the main cause 
of the transference of the word “ battata” from the original 


- battata to the “bastard” potato of Gerard—the Solanum. 


The establishment of batata as a botanical name, its 
recognised description, and its admission into generic 
nomenclature have a curious history, but that is some- 
what wjde,of the points more immediately under con- 
sideration. ~ 

The whole question is by no means yet worked out, 


but the above suggestions may draw attention to the ! 


subjéct. W. S. M. 








THE COLONIAL AND INDIAN EXHIBITION 


TPHIS Exhibition was opened on Tuesday by Her 

Majesty in state. Science in gne form or 
another will be prominent in nearly all of the sec- 
tions. The Exhibition as a whole will be a geogra- 
phical education in its widest sense. Not many can 
follow the example of Mr. Froude and Baron Hiibner, 
and spend the best part of a ygarin visiting our scattered 
Empire. At South Kensington, in the course of aw 
days, however, we may learn even more of the products 
and people and geographical aspects of our colonies than 
we might do by an expensive voyage. Of course the 
main purpose of the Exhibition is to draw attention to 
the economical and commercial aspects of the colonies 
and India ; but hA doing so, necessarilyethe introduction 
of a considerable amount of sciente is involved. In nearly 
all the sections, for example, we find excellent lggge maps 
of the various colonies on the walls, besides the gigantic 
map of the world in hemispheres beside ethe gatgway of 
Old London. Again, several of the colonies Imve sent 
specimens of their natives, and from Iadia especially 
there is a considerable number of individuals of all ages 
representing the various,races which form the heteroge- 


I Quoted second-hand through W. Irving’s ‘‘ Life of Columbus.” 
e 
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neous population of that vast territory. So, from South »¢ 


Africa, we find Kaffirs, Hottentots, @ulus, and Beghuanas ; 
Singhalese from Ceylon, and Malays from the Straits 
Settlements. In several of the ‘sections, also, notably in 
*Ingia, do we find lifg-size models of natives ; gome of 
the finest of them are in the British Guiana Court, 
prepared by Mr. Im Thurn. Several of the colonies, 
a@ain, have had large reliefs either of thg whole or part 
of their territory prepared. Among the exhibits of the 
Indian Survey is a relief-map of the Peninsula from the 
Tibetan table-land toe@ape Comgrin, @n the scale of 
thirty-four, miles to an inch. One of the finest of these 
models is that of New Zealand by Dr. Julius von Haast, 
under whose care this Court is markedly scientific. He 
has brought over with him the skeletons of three large 
moas; mumerous specimens of flora, fauna, and geology, 
and the exquisitely beautiful skeleton of a ribbon-fish 
prepared after the method of Prof. Parker of Dunedin. 
Maori ethnology is also amply illustrated, though we 
believe no actual live specimen has been imported. One 
of the finest conservatories of native plants in the Exhibi- 
ion will be that attached to the New Zealafid Court. 
But such conservatories will be a marked characteristic 
of this Exhibition, and will be found attached to the 
° Courts of éhe Cape of Good Hope, Queensland, Natal, 
and other colonies. India, of course, has much to show 
of interest to science, besides its numerous groups of 
life-size models of natives taken from actual casts, 
Under the care of Dr. Watt the botany is very fully 
illustrated. The Geological Survey has sent a fine 
exhibit; while the Topographical Survey will have a 
Court to itself. In all the Australian colonies geology is a 
prominent feature, at least in its economic aspects, and 
so we may say of botany, at least so far as timber-trees are 
concerned. In the Australian and several other colonies, 
moreover, large collections of natural history have been 
arranged in cases, while of course the numerous *game- 
trophies will interest the naturalist. The trophy of 
trophies, however, will be the great jungle scene 
prepared by Mr. Rowland Ward, into which it has 
been attempted to compress the whole of the fauna 
of India. It is a triumph of arrangement; and we 
may refer to it in detail in a future article. An al- 
most equally striking scene is the landscape in the 
South Australian Court, representing an actual piece of 
country near Lake Alexandrina. Of course, as in the 
jungle scene, we have multum-in-parva—teatures which 
in reality are spread over wide area compressed into a 
few square yards. But everything is on the scale of 
nature, and nothing introduced that is not actually met 
with. We have natives at various occupations, including 
a woman and child under a rude shelter of branches ; 


kangaroos, wallabies, eagles, and other animals deftly® 


posed ; characteristic vegetation and rocks, with moun- 
tains away in the background. The model of Hong Kong 
and the neighbouring coast may also be mentioned. 
The West Indian Court contains much of interest. The 
woods of Honduras are conspicuous ; manyecurious land 
and water products from Trinidad ; and a fine collection 
of Columbian pictures and relics, ae several fine paint- 
ings and photographs of West Indian scenery. Indeed, 
in all the sections, pictures, and especially photggraphs, 
are among the most conspicuous exhibits, and have much 
geographical value. `, 

Of course this Exhibition is one of many-sided interest, 
and we have mentioned here only a few of the points thag 
will attract ethose interested in science. ts educa- 
tional value is evident, and we hope that bray k wil 
take advantage of so exceptional ait opportunity o giving 
their pupils a practical lesson in physical geography an 
its economical and “political” developments. Mpst of 
the colonies will publish special lang-books, and in- 
several of them we are glad to ltnow that scfence will hold 

| a prominent place. ° eo? 
e 


| F.G.S., H; Woodward, LL,D., F.R.S., F.G.S. ; 
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WE refe® elsewhere tẹ the opening of the Colonial” and 
Indian Exhibition on Tuesday. It argues ill for the spirit in 
which this, Show is to be tonducted that the representatives gf 
British science, on whieh the progress of England beyond the 
seas has so largely depended in the past and must depend in the 
future, were so cgnspicuous by their abserze at the opening 
ceremony. Not even the President of the Royal Society was 
invited to be presem though tickets egere liberally distributed 
to a large number whose prior claims we do not care to discuss. 


e 
SCIENCE was well represented by the President of the Royal 
Society at the Royal Academy dinner on Saturday.- Prof. 


Stokes showed how in several ways science is capable of rendere 


ing service to art. The rules of perspective, he pointed out, 
involved clear geometrical conceptions ; while a knowledge of 
chemistry and physics would keep the artist often from violating 
nature. Prof. Stokes illustrated the point by referring to the 
inverted rainbow picture, adduced as an example for a similar 
purpose in these pages some years ago. At the same time he 
admitted with justice that art was not without its uses to 
science. Especially useful was it, he pointed out, as a refresh- 
ing and invigorating change for the mind of th® scientific 
student, apt to get clogged and dulled by too eager direction to 
one particular subject. 


Tue Fifty-sixth Annual Meeting of the British Association 
will commence at Birmingham on Wednesday, September 1, 
1886. The President-elect is Sir William Dawson, C.M.G., 
F.R.S., Principal of McGill College, Montreal, Canada. Vice- 

, Presidents: The Right Hon. the Earl of Bradford, Lord- 
Lieutenant of Shropshire, the Right Hon. Lord Leigh, Lord- 
Lieutenant of Warwickshire, the Right Hon. Lord Norton, 
K.C.M.G., the Right Hon. Lord Wrottesley, Lord-Lieutenant 
of Staffordshire, the Right Rev. the Lord Bishop of Worcester, 
Thomas Martineau, Mayor of Birmingham, Prof. G. G. Stokes, 
Pres.R.S. (nominated by the Council), Prof. W. A. Tilden, 
F.R.S., Rev. A. R. Vardy, Rev. H. W. Watson, F.R.S. 
General Treasurer : Prof. A. W. Williamson, F.R.S., V.P.C.S., 
University College, London, W.C. General Secretaries : 
Capt. Douglas Galton, C.B., F.R.S., A. G. Vernon Harcourt, 
F.R.S.  Secretdty: Arthur T. Atchison. Local Secretaries 
for the Meeting at Birmingham: J. Barham Karslake, Rev. 
H. W. Crosskey, Ch@rles J. Hart, @ouncil House, Birmingham. 
Local Treasurer for the Meeting at Birmingham: J. D. Good- 


. man. The Sections are the following :—-A. Mathematical and 
Physical Science—President: Prof. G. H. Darwin, F- R.S. ; 
VicæPresidents : Donald MacAlister, M.D. ; Rev. "H. wW 


Watson, F.R.S. ; Secretaries: R. E. Baynes (Recorder), R. Te 
Glazebrook, E.R. S., Prof. J. H. Poynting, W. N. Shaw. B. 
Chemical e Science— President : William Crookes, F.R.S. ; 
Vice-Presidents: Prof. Carnelly, W. H. Perkin, F.R.S. ; 
Gecretaries : “Prof, P. Phillips Bedsan (Recorder), H. B. Dixon, 
F.C.S., H. Forster Morley, D.Sc., F.C.S., W. W. J. Nicol, 
Ph.D., C. J. Woodward, 8.Sc. C. Geology—President : Prof. 
eT. G. Bonney, F.R.S. ; Vice-Presidents : Prof. C. Lapworth, 
Secretaries : 
W. Jerome Harrison, F.G.S., J. J. H. Teall, F.G.S., W. 
Toplew F.G.S. (Recorder), W. W. Watts, F.G.S. D. Bio- 
*logy—President: William Carruthers, F.R.S., F.L.S.; Vice- 
Preidents: rof. E. A. Schäfer, F.R.S., M.R.C.S., P. L. 
Sclater, F.R.S., F.L.S., Sec.Z.S.; Secretaries : Prof. T. W. 
Brielge, Walter Heape (Recorder), Prof. W. Hillgouse, W. L. 
Sclater, F.Z.S., H. Marshall Ward. ŒE. Geography—Pre- 
Major- General Sir F. J. Goldsmid, K.C.S.I., C.B., 
F.R.G.8°; Vice-Presidents : Major-General SIr Lewis Pelly, 
K.C.B., K.C. S15 A. P., F.RG.S., Capt. W. J. L. Wharton 


R.N., BRS, Secretaries: J6. T. S. Houghton, J. S. 
b 


stein, F,R.G.S. (Recorder). F. Economig Stience and Staf 
tisticg—Presideft : John Biddulph Martin, F.S. S. ; Vice-Pre- 
esidents: G. V. Hastings, M.P., F.S.S., Sir R. Pompe, Bart., 
G.C.S. d- MP. B. RCS, Fas, E Secretaties: E. F. ta 
ham, Rey. “w. Cunningham (Recorder), Prof. Foxwelf, F.® 
J. E. Moss, F.R.G.S. G. Mechagical Science—President : Sir 
James N. Douglass, M. Inst.C.E. ; Vice- Presidents: W. Anger- 
son, M.Inst.g.E.; W. P. Marshall, M. Inst.C. E. ; Secretaries : : 
Conrad - W. Cooke, j. Kegward, Assoc. Inst.C. E., E. Rigg 
(Recorder). H. Anthropology President’: Sir George Camp- 
bell, K.C.S:I., M.P. ; Vice-Pigsidents : Prof. W. Boyd 
Dawkins, F.R. S., Tient. -Col. H. H. Godwin- Austen, F.R.S.; 
Secrgtaries: G. W. Bloxam, F.L.S. (Recorder); J. G. Garson, 
M.D., M.A.I., Walter Hurst, B.Sc., R. Saundby, M.D. The 
first General Meeting will be héid on Wednesday, September 1, 
at 8 p.m. precisely, when the Right Hon. sit yon Playfair, 
K.C.B., M.P., F.R.SS.L. and` E., wiJl resign the chair, and 
Principal Sir Welliam Dawson, C.M.G., F.R.S., President- 
elect, will assume thé Presidency, and déliver an ad@ress. On 
Thursday evening, September £ at 8 p.m., a soirée; on Friday 
evening, Sepfember 3, at 8.30 p.m., a discourse on “The Sense 
of Hearing,” by Prof. William Rutherford, F.R.S. ; on Monday 
evening, September 6, at 8.30 p.m., a discourse on ‘‘ Soap 
Bubbles,” by A. W. Rücker, F.R.S. ; on Tuesday evening, 
September 7, at 8 p.m., a soirée; on Wednesday, September 8, 
the concluding General Meeting will be held at 2.30 p.m. 


THE first general meeting of the Congress of French scientific 
societies took place in the large hall of the Sorbonne on April 27 
at noon. M. Bertrand, Director of the Archeological Museum 
of St. Germain was in the chair. For the first time a special 
section has been created for geography, of which M, Bouquet 
de la Grye is chairman. The section of sciences was presided 
ove by M. Faye, and divided into several sub-sections. M, 
Lhoste presented a pointed cask, with the assistance of which 
he hopes to keep a balloon floating in the air for several days 
over the sea. M. Certes, President of the Zoological Society of 
France, explained the use “of colouring matters for the Risto- 
logical and physiological exhibition of living animalculeg, The 
meetings were concluded on Saturday, May 1, by an dddtess. by 
M. Goblet, the Minister of Public Instruction, in which he 


advocated the establishment of a secondary education from which e 


Greek and Latin should be excluded, their place being Aled 
by modern languages. A number of decorations were awarded 
to members of learned societies and academies. M.®Berthelot 
was created ‘‘ Grand Officier” of the Légion d’ Honneur; 


` THE Departm®t of Modern Ethnography in “the British 
Museum being now arranged, the work of arranging the pre- 
historic section is being taken in hand by Mr. Franks. The 
three rooms immediately at the head of the western staircase, 
near the entrance, gre devoted to this purpose. The collection 
will qgntain the Christy and Mu8eum collections, which will be 
incorpofated with each other, and also the Greenwell collection 
from British Barrows. The central room of the three will cox- 
tain palzolithic objects from England and the rest of the world. 
The finds in the caves of the Dordogne will form an important 
and interesting pare of these. These caves wgre excavated by 
the late Mr. Christy &t his oyn expense, and the results added 
to his collection, The pictures were, at his wish, sent to France. 
The room o@*he left of the entrance contains Neolithic objects, 
arranged under the Stone and Bronze Ages, the objects from the 
various cdigtries being arranged within the periods. Here 
Canon Greenwell’sgemarkable collection from the British Barrows 
(which will be maintaiged intact) will find a place. The specia 
value of this collection is that the placg and manner of finding 
of each individual object is known and recorded, and every cir 
e 
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R cfimstance connected with the discové@ry of each is #iown. Tht 
. Barrows, from evhich the collection was made, are found mostly 
in Yorkshire, altlfough other places are also eepresefte#. In 
the same rom will also bê placed the implementsgised in’ work- 
ing flint quarries in prehistorig etimesp and other objects found 
there ;" there will also be*some curious implements fr8m @ountries 
e where the Stone Agestill ex@sts, as it does, in a certain measure, 
in Madeira, Syria, asd Icelfid. The room on the right will be 
given up to iron objects, and those of an age which may be called 

eemi-prehistoric, such as the Roman times in Britfin. 3 


e 
A SUPERFICIAL examinati6n of the ethnographical galleries in 
the British Museum shows ethat the American section is over- 
crowded. ` On the left are the American antiquities, which are 
of the greatest interest, but which do not seem to belong prgperly 
to ethnography at all, while the objects on the left, belonging fo 
modern America,‘and which fre certainly ethnographical, are 


crowded intoga Space which is quite insufficient, As much has 
been done as possible to arrange the objects, and there is no 


confusion, but it is quite impossible to examing the cases properly 
when thay contain so much. Ancient M&xico, Peru, and Ne@ 
Granada crowd modern Southp North-West, and Arcti¢ America 
into a very small space. It is obvious that an &ttempt should 
be made to remove the American antiquities to some more suit- 
able place, and to give up the whole of the gallery to American 
ethnography proper. 


AFRICA does not seem so well represented in the Collection as it 
might be for a country which has sent its missionaries and travel- 
lers into every corner of the land. Two or three small South Sea 
Islands occupy about as much space as the continent of Africa., 
The only district well represented is that of the Upper Nile, the 
collection of Lupton Bey being specially noteworthy, as giving one 
a fair idea of the manufacturing industries of the people of these 
parts. South Africa is moderately well represented, and in a 
less degree northern West Africa, East Africa, Central Africa, 
and southern West Africa are all relegated to a small ca% and 
very poorly represented. A spear from one tribe lies beside a pipe 
or a dagger from another tribe a thousand miles distant. And 
yetn this enormous region there sre tribes singularly expert as 

e blacksmiths, potters, &c. No African tribe produces more 
beauetu spears than the Wa-Vira, more horridly barbed than 
those of Nyassa, or more remarkable than those of Maryema or 
of Masai-land ; and yet good collections of all these are un- 
deubtedly in the country. Owing to this meagre display the 
@llection is not of much value for purposes of comparison or to 
flustratg the relative advancement of the various tribes in arts 
and manufactures, and yet in this respect there is as much differ- 
ence between the most degraded of the tribes and the most 
civilised as there is between.the latter Ad ourselves. The 
arrangement also leaves much to be desired. Articles manufac- 
tured by tribes totally distinct in race, degree of civilisation, and 
religion are thrown indiscriminately together. Take, for instance, 

` northern West Africa, There one finds thg fetishes, idols, and 
rudely-worked articles of the fegraded and barbarous {oes of 
the Lower Niger figuring amongst the artistic and Advanced 
productions of the Mohammedan and polished tribes of the 
Central Sudan, and nothing to indicate that they are not the 
work of one people. In the East African section, again, you 
find Somali wegpons beside those of the Bantu tribes further 
south, such as the Wa-gogo. Sope obje€ts do not appear to be 
correctly named. Thus the backbone of a shield divested of 
the hide which it was intended to support now figeres as a bow, 
a string having been stretched from point to point. The map 
to illustrate Africa is scarcely worthy of the Brigg Museum. 
The Congo Basin is strikingly shown by anyutter blank. 


From the Royal Gardens, Kew, weehave received a cheap, 
carefully arranged, and.highly useful guide to Museum No. III. 
at that establishment, which is devoted chiefly to specimens of 
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timber and other large articles unsuited for exhibition in ¢the 
glaged cases of the other museum.@ Another éxigemely useful 
publication is a Route Map of the Royal Botanic Garden and 
Arboretum on a scale quite large engugh to enable anygvisitor to 
“ind his way. The v&rious sections of the garden®are clearly 
laid down, and on the back is an index*to the various entrances, 
museums, houses, the arboretum, &c., corresponding to th@® 
sections in the map indicated by figures and“letters, ` 


A MICROSCOPICAL SQCIETY has been ygrted in Glasgow with 
Dr. Dallinger as first President ; over fifty members have been 
enrolled? ; à 


THE volcano of Smeru in Java is stated to be in 


eruption. 


WE have received the first number of. The Indian Engineer, 
published by Messrs. Newman and Co., Limited, Calcutta. 
This is a new publication, the object being to provide a repre- 
sentative organ for all branches of the Indian engineering pro- 
fession, and to make it a creditable representative of the great 
engineering and scientific services of the country. The leading 
article appropriatelygives a historyof Indian engineering journal- 
ism. We are told that the first publication of the kind was made 
by the Corps of the Madras Engineers in the form of a series 
of papers, to provide a record of the experience of their mem- 
bers for future reference. Messrs. Newman and Co., twenty- 
eight years ago, followed this first attempt by publishing a paper 
called Zhe Engineers Fournal and Railway and Public Works . 
Chronicle. Since then several different papers have been 
issued with varying success. The Indian Engineer is nicely -~ 
got up and well printed, and, to judge by the first number, will 
prove to be an interesting journal, containing as it does many very 
good articles on general Indian engineering, civil and mechani- 
cal. We trust it will receive general support, aml in time 
become an acknowledged organ of the profession in India., 


WE are pleased to see from the current number of the Agri- 
cultural Students’ Gazette that the authorities of the Royal Agri- 
cultural College, Cirencester, have provided greater facilities 
for teaching the increasingly important branch of agriculture, 
dairy farming. A new working dairy has been erected and 
fitted with appliances of the most improved kinds. We notice 
also that further substantial accommodation has been made for 
out-students. The Gazette contains a description of the new 
buildings and an account @f the Colleg? live stock; the dairy 
herd contains specimens of nine breeds, and the specimen flock 
of fifteen different breeds. An article by Mr. J. M. Muir- 
McKegzie, on cultivation in the Western Ghats, gives a descrip- 
tion of the prevalent method of cultivation in this part bf the 
Bombay Presidency, by means of wood ash and rdé ; this style 
of native agriculture entails the destruction of much jungle and 
denudation of the hills to the detriment of the low „lands ; it 
raises various difficulties between the natives and ,the forest and 
other officials, and any attdħapt to grasp its sciestific and economic 
bearings is worth careful attention. 


UNDER the title of ‘‘ Malvern Field Hland-book and Naturalist’s 
Calendar,” Mr. G. E. Mackie, ‘Assistant Master in Malvern® 
College, has published a little volume‘that will be useful both to- 
residents and visitors. The Hand-book was originally gun ‘for 
the use of the boys of the Malvern College Field Club, but has 


been much enlarged. e eo 


Mr. THOMAS WARDLE, of Leek, has been to India to 
examine thè cultivation of the silkworm (Bombyx Mori) there, ` 
and the methods still in use of reeling the silk. Althougf the 
reputation of Bengal silk has gone down greatly durigg the lase™= 
twenty-five years, yet microscopical ®xagnination satisfied him 
that the fibre of the Indian “silk ‘was quite eequal to that of 
Italian, and that improvenfent in the machinery aml fhethod of 

z s ’ å 
° e a e 
: . 
e ° t e 


May 6, 1886] 


NATURE, ` : eg aS 


e A basin P Ly 





ee 

reeling was al] that was requjred. The length of thread, hœv- 
ever, in each cocoon was very different, the Indian worm only 
spinning 450 metres, while the more highly-tended and selected 
Italian worm produced 850 metres. It $ suggested that the 
Government should rear*a limited quantity of cocoons, from 
@hich a careful selection of “seed” only shall be made, since 
much of the present Înferior quality is traceable to want of dis- 
cretion in the choice of breeding stock. A loss to the growers 
of 60 per cent. of th® gryps through ‘het winds can be pre- 
vented by the use of mud huts instead of matted wals only. 
The profitableness of the business is shown by the fact that the 
zemindars have been able to exact the highest of all agricultural 
rents for land where the mulberry is grown for this purpose : 
more than twelve times the amount paid for land adjoining 
planted with rice. But they do not realise that such high rents 
are not prgcticable now silk is at only half its ordinary price. 


Mr. FORTESCUE, the Superintendent of the Reading Room 
in the British luseum, has just produced a catalogue which is 
new, as far as the Museum is concerned, in plan, and which 
will prove of the utmost benefit to all students, men of science 
included. Itis a catalogue of all the works acquireg during 
the years 1880-85 in all modern languages except Oriental, 
Hungarian, and Sclavonic, arranged according to subjects. At 
present the alphabetical system is that employed in the Museum 
Catalogue, and therefore, unless the student knows, or can 
ascertain, the name of his author, the Library and its Catalogue 
are of no use to him. With Mr. Fortescue’s Catalogue one 
can tell at a glance what books have been published during the 
past five years in any given subject, or branch of a subject, in 
Europe, America, or the British Colonies. The work contains 
about I000-pages, with from 50,000 to 60,000 entries. An 
analysis of ®one or two headings will best show the value of the 
Catalogue. To take ‘‘ Chemistry,” under the sub-head ‘‘ Gene- 
ral” we find, first, all important text-books, then elementary 
works, both grouped under the different languages ; then follow 
“Agricultural, Analytical, Arithmetical, Bibliography, Examin- 
ation Papers, Inorganic, Medical (with cross-references to 
Materia Medica and Pharmacy), and, finally, Organic, with 
about 400 entries in all. This, of course, does not exhaust the 
subject, for under such heads as Acids, Alkalies, Alkaloids, and 
so on, throughout the book, we have also the titles of chemical 
publications. ‘Che subject Electricity@is a remarkable one for 
the number of entries under it. They fill ten pages in double 
columns, and about half refer to the electric light. It is curious 
to notice, too, that fifty telegraph codes were published jn the 
five yrs included in the Catalogue ; these do not, of course, 
include the innumerable private and cypher codes. 


A UNITE® STATES digest of the Report of the British Com- 
missioners on Technical Education by an eminent pioneer in the 
work has been ¢ssued as a Circular of Information by the Bureau 
of Education. In he writer’s earlier days “‘ apprenticeship was 
rapidly disappearing and ho e manufactures were giving place 
tọ large mills and factories; and yet the schools in which the 
young were to be specially fitted for their carcer in the new 
-order of indfistries were in a large measure limited to the old in 
methods gnd principles ”—and far too little has there been any 
adteration since! The British Commissioners’ Report is re- 
printed and addgd on to the text of this Circular, but the latter 
is * chiefly an account of the French, German, an@ Russian 
technjcal sqpools, to the latter of which the write, gives the 
palm of excellence. In theSe schools, however, a great deal 
amore than teaching is done. In St. Petersburf material is 
“handled iw the most wholegile style, and in Moscw orders for 
specially difficult wosk @re taken and executed. Valuable, how- 
ever, as sych traĥed ability may be where trained ability is 
scarce, itis not a s@ution of the problem before England end 


e 
America, where the object is to teach every youth the Principles 
which tinderlie hie work. The average age of $ouths who enter 
such institutiogs is over seventeen, antl the course &Xtends over 
five or six years. The result of much, of such traiffing in the 
advance®mfnufacturing countries must *naturally be, asdn Gẹr- 
many already, an əverfow of highly-®rained polytechnic student- 
seeking something above an intelliĝent nfechanic’s work. A 
specially complete set of schools for teaching the various tradés 
at Chemnitz is described. 
in providing a substitute for the egtinct apprerticeship system 
is so efficient that, it is said, ‘‘ the effort to avoid teaching trade. 
will not be very sucessful, ” and they% are found alre@ly to revive 
drooping industries and to make new ones. A most inportan: 
olserVtion, if generally borne out, is that much of this technical 
work can be added to, not substityted for, ordinary school work. 


WE learn from Nażuren that a committee has been formed at 
Christiania to promote the long-projected establishmen: of a 
zgological garden i? the Norwegian capital., The plan suggested 
by the promoters of the scheme is wisely adapted to the speciai 
collection of Nprth European and Arctic animals, such as the 
Polar bear, reindeer, elk, and the numerous other members of 
the Cervus family to be found in high latitudes, while no attempt 
will be made to introduce animal forms belonging to tropical! 
faunas, whose susceptibility to cold makes it difficult to maintain 
them in health even in zoological stations lying far south of 
Norway. 


WE are sorry to learn that bad weather greatly interfered with 
the success of Herr Stejneger’s explorations of the Behring 
Straits fauna and flora during his last summer’s boating voyage. 
At the extremity of Komandor Bay he believes that he has iden- 
tified the exact spot at which Behring and his unforiunate 
comrades were shipwrecked, and where he perished from the 
effectsof exposure in the winter of 1741. Here Herr Stejneger 
found buried beneath the soil various relics of this memorable 
expedition, including a thin brass plate stamped with the Russian 
double eagle. The search fow plants and insects was specially 
unsatisfactory, for the damp mildewed the few specimens co:- 
lected, and ruined all the cases and herbaria, while % so 
thoroughly rusted every fragment of steel and iron that all the 
instruments intended for meteorological and other observations 
were made useless. ° 


e 
THE additions to the Zoological Society’s Gardens during thee 
past week include two Military Macaws (Ava miliaris)? a Ret 
and Yellow Macaw (4ra chlor opier ‘a) from South America, pre- 
sented by Mr. C. Gjifton, F.Z.S. ; two Ring Doves Columba 
palumbus), British, presented by Lord Arthur Russell, M.P., 
F.Z.S. ; a Jay (Garrulus glandarius), British, presented by Mr. 
R. Humphries ; two Spanish Terrapins (Chamys leprosa) from 
Spain, a Spotted Salamander (Salamandra maculosa), a Fire- 
bellied Toad (Bombidator igneus), sex Axolotls (Siredon mexicanus) 
from Mexico, a Green Lizard (Lacerta viridis), European, pre- 
sented by Mr. Alban Doran, F.R.C.S.; twenty Palmated Newts 
(Molge palmata) from Epping Forest, presented by Mr, G. A. 
Boulenger, F.Z.S.; a Collection of Sea Anemones, from 
British Seas, presented by Mr. W. L. Sclater, F.Z.S.; two 
Ring-tailed Lemurs (Zøzur catta) from Madagafcar, an Asiatic 
Wild Ass (Equus onager ) from India, deposited ; a Ludio 
Monkey (Ceggpithecas ludio) from West Africa, three Red- 
crested Finches (Coryphosphingus cristatus) from South America, 
two Rosy- -faged Lov@-Birds (Agapornis roseicollis) from South 
Africa, a Shining parakeet (Pyrrhulopsts splendens) from Fiji 
Islands, a Vinaceous*Amazon (Chrysotis vinacea), a Conure 
(Conurus ) from Brazil, two Short-eared Owls (Asia 
brachyotus), a Magellanic Eagle Owl (Bubo magellanica), a Pudu 
Deer (Pudu humilis 2) from Chili, purchased ; a Hairy-eared 
e 
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* Rhinocero? (Rhinoceros lasiotus 8) from Ifdia, two Punjaub 
Wild Sheep (Ovis cycloceros) from North-Wesg India ereeeived 
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. < QUR ASTRONOMICAL COLUMN * 


THE INFLUENCE OF PHASE ON THE BRIGHTNESS OF THE 
MINOR Pianets.—I8r. G., Müller gives an interesting discus- 
sidh in the Astronomische Nachrichten, Nos. 2724-2725, of the 
yp riations in brightness of seve of the minor flanets. The 

eterminations of the magnitudes of these objects were made 

by means of a *hotometer,®on Zollner’s principle, attached 
either to the Steinheil telesqppe of the Potsdam Observatory, 

of aperture #35 mm. aperture, or to the Grubb equatorial of 
207 mm. aperture. ‘The result of these observations seems to 
show that there is a real connection between the phase of #hesg 
planets and their apparent brightness, and that Lambert’s law 
of phase brightness does not apply to them. Dr. Müller further 
divides the plan®ts he has observed into two classes. In the 

first class, which embraces Vesta, Iris, Massilia, and Amphitrite, 

the changes in brighfness are only perceptible as the planet 

approaches opposition; in the second, which contains Ceres,¢| 
Pallas, afd Irene, the changes in brightness seein to be co- 
extensive with the changes of Phase. The planets of ‘the first 
group thus correspond in their behaviour to the? planet Mars, 
and Dr. Miiller thinks we may fairly infer therefrom a similarity 
in their physical condition to that of the ruddy planet. The 
planets of the second class Would appear, on the other hand, 

to give a light curve similar to that given by our moon, or 
rather perhaps by Mercury ; it is therefore not improbable that 
they bear more resemblance in their physical constitution to that 

ody. 


ComET FABRY.—The following ephemeris by Dr. S. Oppen- 
heim is taken from the Astronomische Nachrichten, No. 2722 :— 


For Berlin Midnight 


1886 i R.A. Decl. Log r Log à Brightness 
‘m sS y 7 

May3 5 116 7 331 S. 99351 9°2358 3814 
5 616 8 22594 99617 94446 195°2 
II 7 353 30304 99877 9°5698 979 
I5 73443 34 188 00130 96758 532 
19 75556 36296 00373 9°7632 31°8 
23 8 IL 35 37 536 o'o60o6 98364 20°4 

e 27 82352 38 53'2 °0'0828 9'8992 138 
31 834 O 39 392S. o'Io4I 9'9528 9'8 


° 
The‘baghtness on 1885 December 1 is taken as unity. 


BARNARD’S COMET.—The following ephemeris by Dr. H. 
Oppenheim (4str. Nachr., No. 2714) is in continuation of that 
© giyen in NATURE for April 1, p. 518 :— 


a Ephemeris for Berlin Midnight 

1836 R.A. Decl. Logr Loga Bright- 
hm s. Š 1 ; ness 

May 6 1 41 34 39235 N. 96858 9'8894 155 
Ið 1 5059 36 42'5 9°7087 9'8I125 199 

14 2 829 31 42°6 9°7429 %9°7266 253 

18 2 35 41 23 16°9 9°7828 96374 318 

22 313 3 Io 16'3 N. 9°8242 9°5619 371 

26 35859 6 32°5S. 98648 975291 359 


‘The brightness on 1885 December § is taken as unity. 


THE APPLICATION OF PHO@OGRAPHY TO ASTRONOMY, —In 
Appendix III. to the ‘‘ Washington Observations fos 1882,” 
Prof. Harkness, U.S.N., commenting’ on the difficulty of pre- 
venting the solar rays from disturbing the adjustments of a 
meridian instrument employed in observing the sun, points out 


that photography seems to afford an escape from the difficulty. | 


He suggests that a transit-circle might’ beeso constructed that 
its eye-piece coħùld be readily removed, end a sensitive photo- 
graphic plate inserted just behind@ts wire system. Then with 
the eye-piece in position stars can be observed, and the instru- 
mental constants determined in the usual way ; wile at noon a 
photographic plate can be inserted, and an instantaneous ex- 
posure will suffice to give an image of the sun wit}the transit 
and declination wires of the instrument imprinted upon it. The 
position of the sun’s centre relatively to theg€ wires having been 
measured, this, together with the instfumental constants, the 
circle-reading and the sidereal time of exposure will give an 
exact determination of the sun’s right ascension and declination. 


As the instruments will be exposed to the sun’s rays only for a 
e og 
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few,thousandths of a second, no sityoauce of itg cgnstants can, 
Prof. Harkness thinks, arise from that cause; and the results, 
in his opinion, would probably We superior in accuracy to any e 

aon 


e 
ASTRONOMICAL PHENOMENA, FOR THE 
s WEEK 1886 MAY 9-45 


( FOR the reckoning of time the civil day, commencing at 
- Greenwich mean midnight, counting she hours on to 24, 
is here employed.) e ë 
i At Greenwich on May 9 r 

Sun rises, 4h. 20m. ; souths, 11h. 56m. 16°3s. ; sets, 19h. 33m. ; 
decl. on meridian, 17° 25' N. : Sidereal Time at Sunset, 

Ioh. 43m. : 
Moon (at First Quarter on May 11) rises, gh. 12m.; souths. 
16h. 58m. ; sets, oh. 36m.*; decl. on meridian, 16° 37’ N. 





Planet Rises Souths Sets Decl. on meridian 
.m h. m. h. m. 2 y 
Mercury 3 46 IO I9 16 52 55I N 
Venus ... 3.0 9 4 15 8 o o 
Mars ... I2 40 19 34 2 28% 9 52N 
Jupiter... 14 21 20 39 2 57* 2 50N 
Saturn... 7 I 15 13 23 25 22 50 N 


* Indicates that the setting is that of the following morning. 
Occ@tation of Star by the Moon (visible at Greenwich) 


Corresponding 
angles from ver- 


May Star Mag. Disap. Reap. tex to right for 
inverted image 
h. m. h. m. ò 6 
15... 0 Virginis 4b 242... 336 93 309 
May h. 
13 16 Jupiter in conjunction with and o° 25' north 
of the Moon. 
Variable Stars . 
Star R.A. Decl. 
hm. os h m. 
¢ Geminorum ` 6 574 ... 20 44 N. ... May 9, 21 30 m 
» 14, 21 40 M 
S Cancri n 8 37°4.. 19 27N.... 4, 12, 22 56 m 
R Urs Majoris... 10 36°6...69 22N.... 4, 12, Mt 
8 Libre oo 14549... 8 4S... 5,5 9, 2 30 m 
U Corone ... 15 13'6...32 4N... 4, 13, 21 17. 
R Draconis ... 16 324...67 3N... 5, IO, me 
U Ophiuchi... 17 10°8 1 20N... ,, 10, II 58 7 
and at intervals of 20 8 
X Sagittarii... 17 40'4 ... 27-47 S. .. May 12, 2 20 m 
» 5 0 OM 
W Sagittarii 17 57°8... 29 35 S » I, 2 30 m 
R Lyre 18 5179... 43 48 Neg. 55 13; 
T Aquarii 20 43°%... 5 348 » 15, m 
5 Cephei 22 249 ... 57 50N 3» 10, 21 30 m 


MM signifies maximum ; #2 minimum. 


ë Meteor Showers 
Amongst the secondary radiants active at this time are the 
following :—From Lynx, R.A. 123°, Decl. 40° N.; n&r 
3 Libra, R.A. 223°, Decl. 10° S. ; from Delphinus, R.A. 304°, 
Decl. 7° N.; near ¢ Cygni, R.A. 320°, Decl. 188 N. ; near 

« Andromede, R.A. 354°, Decl. 41° N. 
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BIOLOGICAL NOTES* 


THE HYMENOPTERA OF THE HAWAIIAN IsLaNnps.—In the 
Proceedings of the Literary and Scientific Society of Manchester e 
(vol. xxv. pp. 123-183) is a valuable contribution on the e 
Hymenopterous insect-fauna of the Hawaiian Islands,dby the Rev. 
T. Blackburn, B.A., who resided there for many years, with a 
short introduction and annotations by Mr. Cameron. 
Eighty-four species are catalogued or described, but Mr. Black- e 
burn says he has taken over 100. The greater part of ¢he 
species apprar to be strictly autochthonous. Of the 4 nthophil® 
(or bees) there are 14 species (excluding the introduced honey- 
bee), and iteis curious that 10 of ethese belong to% genf&— 
Prosopis. Of the Fossores there are 35 species, and here again there 
is a paucity eects, for 19 are includedin Odynerus and II in æ 
Crabro. Of Meterogyna (ants) are only 10 species ; anfebout 25 
species of the various parasitic gnd hyper-®arsitic groups. No 
indication of any of the phytophagous forms ocomrs in the paper. 
Before.Mr. Blackburn wen®to the Hawaiian Jsland@th® insect- 
faun? was almost unknown, so®far as what gay, be termed the 
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“dre occult (and therefore the chief) portion of it. Most of ; 


what had Mith€rt>» been fiscovered resulted from the casual 
visits of entomologists (not always trained to the ‘subject). In 
Coleoptera alone he discpvered ahout 430 species, of which 
nearly fourefifths appear to be strictly end@mic, which is certainlP 
noteworthy in consideriffg the fauna of an insular group of vol- 
ecanic origin. The minority of more recent ‘‘ introductions” 
look largely in thegirection of Western North America, with a 
sprinkling of Polynesian or Australian forms. The Rev. Mr. 
Blackburn’s Hawaiian discoveries in entomology have an im- 
portant bearing on ®he selection of Samuralists to accompany 
exploring and other expeditions. A trained observer knows 
where and how to look, even if in doubt as to wha he may 
find, and is always rewarded by new discoveries. An untrained 
han | scampers over the country, and, with every desire to dis- 
tinzuish himself, come. back and complains of the barrenness 
of the land. 


VEGETABLE PARASITES OF CODFISH.—Some years ago Prof. 
Farlow uled attention to the presence of a red fungus which 
was destructive to the dried codfish of the American fisheries 
(NATURE, vol. xxiii. p. 543). Since then Dr. E. Bertherand has 
given an acceunt of poisoning which had occurred among the 
French troops at Algiers, caused, it was believed, by eating 
dried codfish, which had a vermilion hue owing to the presence 
of a fungus described by M. Mégnin in the Kevue ALycologigue 
(vol. vi. p. 114) as Coniothecium bertherandi. Specim@ns of fish 
with the same colour were also met with at Bordeaux and Dieppe, 
these latter presumably from Newfoundland. it would appear 
probable that Mégnin’s fungus is the same as that originally de- 
scribed by Farlow as Clathrocystis roseo-persicina, Cohn.’ In 
addition to this species, however, Farlow has described another 
parasitic form on the cod, Sarcina morrhiue, which name had to 
yield in priority to S. taralis of Poulsen, found on mud near 
Copenhagen, and which has lately been recognised by Saccardo 
«aand Berlese as occurring on codfish from Algiers. These 
botanists seem to think the Contothecium bertherand? identical 
with Sarcina litoralis, and this latter to be but a condition of 
Reggiatod, vo-co-persicina ; but although they are found in 
company Farlow sees no good reason to think they belong to 
the same species. It is curious the form should occur in regions 
so far apart as New England, Algiers, and salt-marsh mud in 
Denmark, and it suggests the idea that salt may be the means 
by which the disaster is spread. Still another species, called 
Vidiun morrhue by Farlow, by forming small brown spots on 
the surface of the dried codfish injures its sale, and has been 
found not only in New England, but also at Algiers.—(W. G. 
Farlow Bull, U.S. Fish Commission, i. p. 1, February 8, 
1886.) 


SUPERIMPOSED STAMENS.—Mr. Thomas Meehan suggests a 
new interpretation for the appearan® of superimposed stamens. 
Stamens are by most, if not by all botanists, regarded as 
exogenous lateral outgrowths from a caulome, in which latter 
there has normally been an arrest in its axial development. 
Stamens, however, occasionally will spring from the inser base 
of p&als, and Mr. Meehan would account for this by taking the 
petal as the analogue of a leaf on an elongated branch, and the 

` stamen as the development of an axial bud to the petal. 
“ Branchidg and articulated stamens are frequent in those 
families that have these organs springing as it were from an 
gxial bud atethe base of the petal, as in a diminution or sup- 
pressed secondarg branch we might expect them to do.” In 
ulustrati m of this idea Mr. Meehan refers to the flowers of 
Mahernia verticillata, Caw, a well-known Byttneriaceous plant 
efrom the Cape of Good Hope. The genus is separated from 
© Hermannia chiefly by a cup-Shaped gland at the middle of the 
stamen. % comparison with the axial development of the 
inflorescence shows the stamen to be formed on precisely the 
sameefflan, Mr. Meehan thinks, as the biflowered peduncle. 
This latter is simply a diminutive branchlet ; after forming one 
pode the longyudinal development becomes nearly arrested, and 
there -is a short pediceled flower, then the bud in*the axil of 
thepracteglate leaflet pushes up and over this, giving rise to the 
pogar ed flower. So % the development of the stamen, a 
budParises in the axil of a petal, the common pedgancle is repre- 
æ sented by the filament, and the cup-like plage the middle 
stands ff the bracteolegof the bipedicels. Hére one of the 
flower-buds whollyediSappears, the innermost becomes the upper 
part of gi flafent, the real node may be at the connective, 


© Bacterium rubescens, Lank. oe 
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and then the theor®tical floral leaves proceed to form fhe anther. * 


The ipcised bragt is reduced to the fringed cyp-like gland fron: 
which the stamen proper springs, and he concludes from 2 
gurvey of the whole subject that ın many cases gupertinpose:i 
stamens are the deyglopm@nt of #heoretical axial buds®at the base 
of the pèta%, and not the result of an §nterposition gf an extra 
whorl of leaves fpr which there seems no warrant in phyllotcxy. e 
It will be seen that even on this explanatign the true stamen 1» 
phyllomic ; the fact that foliage leaves often have stipules ought 
not, in a congideration of this interesting subject, to be ovvi: 
looked. Mr. Meehan’s obser®ations may throw some light o 
the herotaxy of the floral @rgans.--(2rec. ead. Nat. Seia 
Philadelphia, 1886, p. 9). 

STRUCTURE oF LINGULA PYRÁMIDATA.— Fiom a very im- 
portant memoir on the structure of this species by Dr. H, G 
Beyes, we condense the following. In 1870, when Mr. Dak 
Was studying the species of Lingula, he separated those specie 
which he found provided with @aised fulcra for the attachinen 
of certain muscles, forming a median septun®@ or one or tw 
divaricating septa on the other valve, and forme® for them thi 
genus Glottidia. All of the hnown syw&ecies (four to six 1. 
ee) are exclu8ively to be found in American waters whe 

ot a single species of Lingula has been found t® occu: in 
America? While the true Lingas are almost always attache?! 
to a. fixed ro@ or stone, Glottidia attaches itself, if at all, only 
When adult, and usually to a very small pebble or bi: of sheli. 
As to the structure of the shell, the author confirms in great 
measure the observations of Gratiolet, but describes the cwicle 
as a thin homogeneous layer, and immediately beneath ii, some 
times aggregated in clusters, someti nes arranged in linear series. 
and at other times again irregularly scattered, he found a serr- 
of little round bodies, staining with hematoxylin, home 
geneous, and without nuclei; these are regarded as homol, 
gous if not analagous to the bodies occurring within the organ). 
septa in the shell of the Testicardine Brachiopods.  Inywe 
diately adjacent to the cuticle and this layer of bodies comes a 
broad layer of horny substance and internally a thin caicarcon 
layer, and these horny and calcareous layers alternate with enc: 
other in a number varying with the age of the animal. Towa ++ 
the periphery the cuticle an1 horny layer alone are found, an $ 
thea join the supporting layer of the mantle margin. A very 
intimate structural relationship exists between the body-wall, tre 
mantle, and the peduncle. It seems doubtiul whether the stris 
tures described by Vogt, Owen, Hancock, and others as mus, 
are in reality muscular in character. All the true muscle® oie 
smooth muscle-fibres, but other so-called muscies seen to hæ 
rather mesenchymatous supporting substance, lacking, Cwitr.. 
tility, but perhaps possessing elasticity. The author's observ. 
tions on the vascular system confirm rather the views of Shipit», 





Schulgin, and Morse than those of Ilancock, and no ceni.| © 


propelling organ over the posterior slope of the stomach wastes 
transverse sections found. The number and division of t" 
nervous ganglia indicated by Hancock for Waldheimia ayem to '* 
the same in Lingula, though Hancock's views have lately be. 
criticised by Van Bemmelen. Jancock’s details as to the iv 
productive organą are in great measure confirmed. Thies 
excellent plates of anatomical details a:company this memoir. - 
(“ Studies from the Biological Laboratory, Johns Hopkins Us 
vers ty,” vol. iii. No. 5, March 1886.) 


Tue Cuckoo.—In the note on the cuckoo in the Biological 
Notes of April 1 (g 519, line 6 from bottom), January was m 
advergently printed for Fune. @ 

e 


I HAD prepared for presentation to the Seismological Society 
of Japan a tabulated account of earthquakes that have been 
recorded in Chinese, annals for the past @irty-seven cen 
turies, but it was destroyed @y fire during a riot last winte, 
and with the paper were destroyed also the works from which 
the seismic fgets were derived. Perhaps, however, some genersi 
remarks which those records suggest may not be devorl «t 
value. °. e 
Nothing @n be inferred anent the relative frequency and cy 
structiveness of eaghquakes in ancient and modern times fro: 
Chinese history ; from the earliest recorded earthquakes v 
Mount Tai in Shantung 1831 B.C. to the commencement of te 


1 Communicated to the Seismological Society of Japan by DP. J 


Macgowan, M.D 
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features ; a bald list merely mentioning a disfirbance the 
rivers of the [,and Lo Hanan, 1808 B.C. ; Wei, Chm, and So in 
Shensi, 778¢B.c. ; the formatier of 1@ng chasms in the loess, 
345 and 206 B.C. From fhe Han period, notices of thæpheno- 
A accognpanied betimes with a few details 
relating mainly to Iss of dife, and the succour afforded to 
suryivors. Geographically considered, earthquakes in China may 
be grouped as insular, littoral, and inland. . e 

e On the island of Formosa earthtuakes are hardly less frequent 
than in Japan, while on Hainan tey are comparatively of rare 
occurrence. These islands form a portion of the great volcanic 
chain that girdles the coast of Eastern Asia ; the Chinese portion 
rises from the submarine plateau that overlooks the profound 
abyss of the Pacific Ocean. 

insular earthquakes affect the mainland but seldom, and*to æ 
slight extent, which is noteworthy from the proximity of Japan, 
the least stable @portion of the earth’s surface, which seemed 
inexplicable until Prof. Milne’s statistics showed that a large 
majority of earthquakes in Japan originated beneath the Pacific. 

The absence from Chinese and Korean gnnals of notices 
of earthqyakes in that peninsula long in€lined me to regard 
Korea as comparatively exempt from seismic action, and yecently, 
I addressed Consul E. H. Parker, of H.B.M.’s gprvice in that 
country, for information, who obtained from the prefect ofe 
Chemulpo a communication on the subject, the purport of which 
is, that earthquakes are so infrequent and harmless that records 
are not made of their occurrence. It is more than ten years 
since an earthquake was experienced in that kingdom, and on 
that occasion no one was injured, nor were buildings thrown 
down. No information is obtainable on the subject from Man- 
churia, where presumably earthquakes are uncommon : there is, 
however, a record of a volcanic eruption having occurred about 
a century azo in that portion of the empire.! 

The only existing volcanic action on islands of this coast is on 
the north of Formosa, near Keelung, where three solfataras are 
in ceaseless ebullition, affording large supplies of sulphur, and 
emitting during earthquakes so much hydro-sulphuric gas as to 
‘occasion a degree of malaise to the residents, and to discolour 
the white paint of ships.? ° 

Facts respecting Formosan earthquakes are so scanty that the 
following from a Chinese writer is worth: citing. It relates to 
an earthquake that occurred in Northern Formosa in the fifth 
monga of 1693. ‘‘ During that moath the earth shook without 
‘cessation. A tract of country in which three villages were 
Situatege gaved in; the inhabitants, however, had time to 
escape.” “Three years after that submergence, the narrator, a 
mandarin, who was on his way to procure sulphur from the 
solfatara ‘‘could see in a lakelet, where the water was shallow, 
tops of bamboos and other trees of those villages. While near the 
sodfatara he heard for a day and night noises that resembled a 
cataract precipitated from a lofty cliff; the sound seemed to be 
near and %1l about, but no evidence of the cause of the noise 
was discoverable. When, however, he arrived at the solfatara 
the mysteryewas explained, he there heard the same sounds like 
a rushing of subterranean waters.” ° 

Another active volcano is named in a Chinese account of 
Formosa. It is in Téngshan district in the southern portion of 
the island at Red Hill, near the Tanshin Creek, on a plateau. 
Probably it has not been in open action since Formosa was 


_ opened to trade, as it does not appear to be kgown to foreigners, 


Formosan seismic action occa8ionally causes tremors to ke felt 
on the mainland, which is due to the ordinary direction Of earth- 
quakes on that island, which are generally from south to north 
or the reverse. The Liuchiuan group is the centre of seismic 
force that does not appear to extend beyond those islands. 

Submarine disturbances not. unfrequently attend the insular 
earthquakes ; the sea sometimes rises on the Formosan coast 
sixteen feet above the usual height. ‘Sndependently of the 
terrene commotions of Formosa, its adjacent waters appear to be 
subject to submarine agitations occasioning what rggords of the 

* Perhaps the following may be explained as a result of volcanic action 
far distant from Peking. In the month of June, 146% during a gust’of wind 
at the capita! a sound was heard as of hail falling on the @@ound, when 
pellets the size of cherries were picked up. On breaking tĦem open they 
emitted a sulphurous odour. The writer says he ld not have regarded 
such a phenomenon as credible had he not himself witnessed it. 

3 “ Head-dizziness” is said to be an occasion&! accompaniment of earth, 
quakes on the mainland. Slight shocks that occurred at Weichang- 
November 3, 1885, are described in the S#en-faz as exhibiting that 
phenomenon. 


. e 
"Han dynasty 209 B.C., only twelve are recorded ; tradition and 
writter archives nęting those only that presented extraprdinary 
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mainland style “third” or supplementary tides ; but these ar@of® 
rareoccurrence. The ‘‘tide-rips” that “ave attracted dhe attention 
of hydrographers are notable phenagnena, but the following, from a 
local gazetteer, seems to indicate the existence of phgnomena 
teat cannot be referredeto tidal action :-®‘‘ Peculiar ngises of the 
sea are sometimes heard which are comneonly regarded as indica- 
tive of change of weather, sounds from the north foreboding 
@ain, those from the south being followed aby wind. Hissing . 
noises are heard, at times they are low, at others loud ; when 
low, they resemble the beating of a drum or the dropping of 
beans on that instrumeng ® now, the sounds@re near ; anon, they 
are distant ; stopping suddenly or coftinuing for hours. When 
the noise 4s loud, it is more noisy than the voices of a hundred 
thousand men, and the sea bubbles up ; in very protracted cases 
the noises continue day and night for half a month ; and when 
ef short continuance the sound lasts three or four days. Coast 
landers err in supposing that these noises have connection with 
the weather. ‘They are absent during rains and in drought, 
in winds and in calms, . . During the sounds, the sea is agitated 
by fearful billows and furious waves.” If that extraordinary 
seething and roaring of the ocean were synchronous with earth- 
quakes, the fact could not have escaped observation : indubitably 
that graphic description applies to submarine voManic action ; 
to which the submarine plateau of eastern Asiais subject, and to 
which also I attribute the supplementary tides of the adjacent 
coast. Some thirty years ago an island was thrown up by a 
submarine volcano on the south of Formosa; the pumice which 
is cast on the northern shores of that island is evidently a sub- 
marine production.} 

As proximity to the belt of volcanic islands seldom disturbs 
the mainland of the northern littoral, so the adjacent coast of 
Southern China and Annam enjoy like exemption from insular 
throes : Chehkiang and Fuhkien are sometimes slightly visited 
by Formosan shocks, and even the Canton coast slightly, but 
Philippine earthquakes never affect Annam. 

Earthquakes on the coast of China are frequent, but slight and- 
harmless. Their harmlessness is evinced by the tall slender 
pagodas that adorn the hills and valleys, and they are generally 
very limited in area, with great diversity of direction, but a 
majority being from south-west to north-east. 

The southern provinces of China, and yet more Indo-China, 
appear to be comparatively exempt from earth throes, which, 
however, may be-due to lack of information from those regions, 
but there is evidently no seismic zone in tropical or sub-tropical 
eastern Asia such as exists in our mid-latitudes. 

The tremors that are experienced in Chehkiang, Kiangsu, and 
coterminous regions to the west, are sometimes followed by the 
appearance on the ground of substances that in Chinese books 
are styled ‘‘white hairs.” When I first called attention to 
records of that kind that are found in local gazetteers, I suggested 
that they might be crystals precipitated ®y gaseous emissions, 
such as were once reported as occurring after an earthquake in 
the south-west of the United States; from later descriptions of 
these ‘‘horgetail-like” substances I incline to the opinion that 
they arqorganic, perhaps mycillium. 

In the summer of 1878 the vernacular press gave an ac@punt 
of the occurrence of the phenomena at Wusoh, a city on the grad 
canal, thirty miles north of Suchau. ‘‘ At noon, June 12th of 
that year, shocks of an earthquake were experienced, which lasted 
several minutes (Siz. ‘for the space of time taken in swallowing 
half a bowl of rice ’); the motion was so great that siting or stand- 
ing was difficult, but no harf&{ was done. Two days later at night® 
there wasaseverershock, after which, within and without the walls 
of the city, white hairs resembling aysilvery beard, about three 
inches in length, were found, which boys*pulled out of the grpund, $ 
gathering handfulls in a short space-of time.” My list of Chinese e 
earthquakes for the past two theusand years having been 
destroyed by fire I am unable to indicate the regions in which 
earthquakes were followed by the emission of “hairs,” @ut my 
impression is that all, or nearly all, are alluvial valleys. . 

The chief foci of inland earthquakes are Yunnan, Szechugn, 
Shensi and Kansuh—and less frequently Shansi, Chfili, Shantung,® 
and the central provinces, where they are more violent than in 
other portions of the empire, and frequently préent ®n- 
tinuous or prowyacted action, for example :— e 

A series of Jetiausies occurred at Taiyuan, the capital of 
Shansi, in 18829 followed by shocks at grief intervals f@ma year. 
An earlier series occurred in the province @ Ghibli; the district 


1 For accounts of the volcanicgegion of Northern Formosa seeglaintor’s 
“ Imperial Maritime Customs Report, 1865,” and Hangpck, 11. 
. 
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® city Chiichow suffered most, not a house remained standing, 


many lives gvege destroye@; frequent shocks occurred for æ year 
after. The province of Szechuan is also liable to continuance of 
seismic throes, one of thesé commenced in the fourth month, 
1462, ang continued eléven months—ghere were in all 3g5 
shocks. ‘ 

In the loess formation of Northern China (discovered and 


@ described by Baron Richthofen) the land is not unfrequentlg 


riven by earthquaes forming long narrow chasms of unknown 
depth that gradually disappear on account of the vertical cleav- 
age and unstratifiedgnature of loess. è a 

In the first decade of the fourth month, 1828, an earthquake 
caused a fissure over three miles in length, twenty toethirty feet 
broad, from which a vapour issued that proved fatal to many: 
people, animals, houses, and tombs were ingulfed. About two 
months later, during heavy rain, the chasm gradually filled up. » 

The chief earthquake region of China lies in a great seismic 
zone, which extends from near the gulf of Chihli to the shores 
of the Caspian—including Turkestan and the Aralo-Caspian 
depressipn, In Eastern Turkestan they present a periodic 
character (five per annum with remarkable regularity). Yet 
there are few portions of the world so far removed from active 
volcanoes, Recent Russian exploration has discovered that the 
supposed Ticnshan volcano is merely a solfatara, or an ignited 
coal-field, 

Observations of officers appointed by the Emperor Chienlung 
to examine the newly subjugated territory in referer€e to these 
‘‘firefields,” are several. They say: “ Three days travel to the east 
of Okishu and to the south of the hill at Palikeh there are several 
firefields, The ground is of a red colour, and a number of 
variegated stones are piled upon cach other in the neighbour- 
hood; from the middle of which flames upward of a foot in 
height are emitted : they are alternately extinguished and lighted 
up, while the smell is so strong as to render a near approach to 
the place impossible. For a distance of about 100 Z not a blade 

. Of grass, not an inch of wood, nor a drop of water can be seen. 
From the peculiar smell of the fire thus raised, it is imagined 
that the soil must be strongly impregnated with sulphur.” 

The sgme work represents earthquakes as so common in 
Eastern ‘Turkestan and the desert, that to the inhabitants ‘‘ they 
are not considered strong ; four or five occur every year; even 
when violent, they merely cause the doors and windows to rattle, 
but on account of the firm and adherent character of the soil, 
and thick walls and light roofs in common use, the houses are 
never thrown down.” 

A recent English traveller! makes a similar statement re- 
specting Mid-Asian earthquakes generally. At Tashkend they 
generally average five in a year, but so slight, as not to be noticed 
by anybody. In that part of the world earthquakes appear to 
be most frequent at the close season. Jn the western portion of 
the seismic zone, theyeare of greategt frequency and violence in 
mountain regions. 

Anent the opinion of M. Perrey, that a maximum of earth- 
quakes is coincident with the moon's perigee, { submit the 
following statistical fragment that escaped the loss referred to : 
it isgpartially confirmatory of Prof, Milne’s observations, that cold 
weather furnishes the maximum of frequency. 

Lists of 738 continental shocks :— 

e 
Ist month 65 


5th month 46 gth month 56 


and ,,, 82 6th „p 63 toh ,, 43 
° 3rd ns 7% 7th 4, Yo ith ,, 68 
4th ,, 49 8th ,, 70 12th ,, 88 


° 
e (Tke first day of the first month occurs about February 6th, 


e or at the new moon which falls nearest to the point when 


the sun is èn the fifteenth defree of Aquarius.) In their seismic 
records the Chinese seldom designate the day of the month 
(moogwwhen earthquakes occur. Yet a considerable number may 
*be found. Seventy-two cases show twice as many in the first 
ang second ag in the third and fourth quarters of the moon’s 
phrases : forty-eight in the former period, and twenty-four in 
the latter ; of that number fifteen occurred at the syzygies. The 
6th day sflows the largest mimber, twelve. None ®ook place on 
the®and, 5th, 13th and r4th; one occurred each of the 


æ following, 4th, 7th, 17th, 20th, 22nd, 23rd, 


of 28th, 29th. 
Hours æt rarely given ; g far as they go, they sow that a large 


majority are noctusnd, e 

e 

ta Tansdell’s “ Russian C@htral Asia,” 1885. 
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OXxFoORD.s—The follow ing list of lectures and classes in Nater il 
Science has been grrang@d for @lge summer term :~ -® 

Phytic#—In the Clarendon LaborMtory Prof. Cliften lectures 
on Instruments, and Methods employed in the Study of Optic» 
Practical instruction in Physics is@iven ky the Profesor ard? y 
Messrs. J. Walker and A. L. Selby. At Christ Church, Mi. 
Baynes lectyes on Electro-Kinematics and Dynamics, and has 
a class for practical instruttion in Electric and Magre8 > 
Measurements. At Balliol Mr. Dixon lecturgs on Elementary 
Electricity and Magnetism. t Trinity the new Miller! 
Laboratory will be opened for in@®truction in Mechameal an 
Electrical Engineering under Mr. Frederick Smith. 

Chemistry.—In the Chemical Department of the University 
eMuSeum Dr. Odling lectures on Some Special Points in Organi 
Chemistry. Mr. Fisher and Dr. Watts continue their cousse 
on Inorganic and Organic Chemistry respectivgly. Mr. W. R. 
Dunstan lectures on Organic and Pharmaceutwal Chemistry. 
Practical instruction is given in the lgboratories by Mess.. 
At Christ Church Mr. 
Vernon Harcourt h& a class for Quantitative Analysis, and Mr. 
Dixon for Gas Analysis. e 

Animal @forphology.—In the Morphological Departmen: 
Prof. Westwood lectures on the Haustellated Orders of Winger’ 
Arthropodous Animals. Prof. Moseley lectures on the Mam- 
malia, Mr. Baldwin Spencer on Embryology, and Mr. J. B. 
Thompson on the Osteology, Distribution, and Odon:oexraphy 
of Birds and Mammals. Practical instruction is given by Prof. 
Moseley and by Messrs. Robertson and Spencer. In Humas 
Anatomy Mr. A. Thomson lectures on the Vascular and Re- 
spiratory Systems, and gives demonstrations on Topographical 
Anatomy. Daily instruction is also given in Practical Anatomy. 

Physiology.—Iin the Physiological Department Prof. Budon 
Sanderson lectures on the Chemical Processes of the Anima! 
Body, and on Elementary Physiology. Mr. Dixey lectures on 
Histological Methods. Practical instruction is given daily. 

Botainy.—At the Botanic Garden Prof. Balfour lectures an: 
gives practical instruction in Vegetable Morphology and Physio- 
logge Prof. Gilbert gives four lectures on Rural Economy. 

Anthropology.—Dr. Tylor lectures on the Origins of Civilisa- 
tion. 

Geology.—Prof. Prestwich lectures on the Secondary and 
Tertiary Series as illustrated by the geology of the neigh gour- 
hood of Oxford. Wach lecture is followed by a geological 
excursion. aw 


CAMBRIDGE.—The Special Board for Biology ‘and Geology 


have recommended the following grants from the Worts Frad: e 


(1) 50/7. to Mr. W. Bateson, of St. John’s College, to asist 
him in investigations into the fauna of lakes in the neighbowr- 
hood of the Sea of Aral in 1886, and an additional 5o0/. if ke 
continues his investigations into the summer of 1887. Mr. 
Bateson’s investigations into the development of Balanoglossus 
in the Southern United States have, it is well known, been of 
great value. e 

(2) 607. to Mr. A. C. Seward, of St. John’s College, to assist 
him in studying and collecting fossil plants in Belgium and 
France. 

(3) 354 to Mr. Hans Gadow, of King’s College, to assist 
him in exploring tge ossiferous caves of Portugal, which he has 
alreagy partly explored during two former visits. Prof. Boyd 
Dawki®s strongly recommends the continuance of these ex- 
plorations. 

(4) 252 to Mr. C. Potter, of Peterhouse, to assist him ir 
elucidating the life-history of the alga parasitic on the .water- 
tortoise in Portugal. 

In the list of leetures issued by the Board of Physics and 
Chemistry for the prasent term we note that Dr. Ruhemann, 
assistant to the Jacksonian” Professor, will lecture on Gas 
Analysis, and also on the Aromatic Bodies. The other chemical 
courses repeat the usual advanced and elementary courses. 

In Advanced Mathematics Mr. Forsyth lectures on Thermo 
dynamics, ®f[r. Glaisher on Theory of Errors, Mr. Webb on 
Dynamics of a System. The latter course will be continued 
during the Long V&cation, when also Prof. Darwin will lecture 
on thg Theory of Atfractions, Potential, and Figure of the 

arth. 

In Geology Prof. I¥ughes lectures on Stratigraphy and Cam- 
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bridge Geolggy, Mr. Marr on Advanced? Paleontology? esfecially 
the Graptolites, Mr. Harker on Microscopic Petrology. 

In Botany Dr. Wnes is lecturing on the Cryptogam$; Mr. 
F. Darwin og Physiology, nd Mr. Potter on Adyanced Sys- 
tematic Botan?. 

In Zoology, Mr. Sedgwigk cdhfinues the cowses of Lerentary 
Biolagy, 4nd the Anatomy and Embryology of the Virteorata ; 
Mr. Gadow gives a summary Gourse on the Paleontology of the 
Vertebrata. ° bs 

In Physiology, beside Prof. Foster’s Elementary Course, we 
have advanced lectures by Dr. Gaskell, Dr. Hèl, and Mr. 
Langley. . 3 

Prof. Macalister lectures om the Variations in the Skeletal, 
Muscular, and Nervous Systems of the Races of Mankind. 

The SpecialeBoard for Physics and Chemistry report to the 
Vice-Chancellor on the new Mechanical Science Tripos :— 





In consequence, the report states, of the Grace passed March, 


11, 1886, confirming their report, dated December 14, 1885, 
the Board have drawn up regulations for the New Tripos in 
Engineering, Plfysics, and Chemistry, for which they would 
propose the nafne ‘‘ Mechanical Science Tripos.” They do not 
think it desirable that #he University should examine in subjects 
for which the University does not or may Mt easily provide 
adequate tfaching, and have therefore made the examination in 
Engineering mainly an Examin@&ion in Mechanical Engifeering. 
They have included, however, in it such elemeftary portions 
of Civil Engineering as can be taught in Cambridge and’ 
such as may often be advantageously studied by those who 
are intending to become Mechanical Engineers. With re- 
spect to the Engineering papers in Part II. of the Ex- 
amination one paper would test the ability of the candidates to 
indicate how a given design should be carried into execution ; 
another would include questions on steam and the steam-engine 
besides other prime movers, and also on boilers and furnaces ; a 
third would include questions on bridges, roofs, arches, abut- 
ments, elementary hydraulics, strength of materials, and ele- 
mentary building construction. In the Examination in Physics in 
Part II. the papers would contain questions on the application of 
dynamics to physical phenomena ; gravitation ; attractions ; hydro- 
statics and hydrodyna nics ; properties of matter, including elas- 
ticity, capillariry, diffusion, and viscosity ; heat ; kinetic theory of 
gases ; radiation ; light, including the application of the undu- 
latory theory to the problems of geometrical optics ; minera- 
logical physics ; acoustics; meteorology ; cosmical physics ; 
electricity and magnetism; reduction of observations. The 
Practical Examination would extend over two days, the Exami- 
@ation on the first day being of such a nature as would test the 
knowlefige of the candidates in the general methods of labora- 
tory work ; on the second day a list of experiments would be 
given, one or more of which each candidate would be expected 
to complete. 


° SCIENTIFIC SERIALS 


Bulletins de la Société d’ Anthropologie de Paris, tome 8eme, 
4me fascic.g 1885.—On the facial and cranial muscles of a young 
gorilla, by M. Chudzinski. The subject ofthis post-mortem 
examination, a young male, was 98 centimetres in height. The 





.muscles of the head and face were the same in number as in the 


human species, but in form and dimensions they exhibited cer- 
tain differences, being combined into a single fleshy mass, which 
covered most of the face.—M. Pozzi laid @efore the Society 
various anatomical characteristis with reference to the cor@para- 
tive constitution of the muscles of the Negro and tĦe white 
races. —M. Folley drew attention to the greater anastomosis of 
the subcutaneous abdominal veins of the Negro, and the import- 
ance of this peculiarity in giving to the organism a greater power 
of resisting the action of rapid variations of atmospheric or 
aqueous pressugs.—On the common origin of Malays and 
Vedahs, by M. Beauregard.—On ghe un#versal language of F. 
Sudre, by M. Gajewski. The basis of the system proposed fifty 
years ago by M. Sudre is the musical ee the vocal 
notes, do, ve, &c., and from these he elaborated a language 
which claims to be equally capable of exgression by means of 
musical instruments and the voice. The defects ang"impractica- 
bilities of Sudre’s proposed musical languagg were considered at 
length by MM. Kerckhoffs, Dally, and Dehoux.—Suggestions for 
the modification of Broca’s method of detérmining the direct abso- 
lute cranial capacity, by M. Topinard. The points chiefly insisted 
on are the different results yielded by fresh, and often-used, lead, 
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the latter being valueless after 100 cubage determinations.—Qa . 


the ause and nature of the vitrificatign observed gn gamuli, and 
other ancient structures, by M. Manouvrier.—Report of the 
recent Anthropological Expositiof°at, Buda-Pesth, by Dr. R. 
BJanchard.—On the dipensions and l&cagion of the dolmens of 
St. Nectaire, by Dr. Veter History and anthropology, by 
Dr. Fauvelle. The writer draws attention to the tissue of errors 


which works intended for the instruction of the young continue @ 


to promulgate, as exemplified in the current IMsterical explana- 
tions of the origin and usages of earlier races.—On the Gallic 
habitation of Mané Gobgnne, Carnac, bygM. Gaillard. The 
finds, which consisted p€ncipally of fignts and pottery, included 
a string of twenty-three green serpentine beads cut into various 
forms.—On certain unique objects shaped like fishes, found in 
the Mammoth Cave in Varsovia, by M. Zawisza, and supposed 


g have been employed as fetishes by sorcerers.—On the signi- 


cance of certain strongly marked impressions on the inner sur- 
face of a skull, by M. Manouvrier. Such impressions have been 
regarded as an evidence of imperfection in the cerebral convo- 
lutions, and of consequent mental deficiency.—On man, of the 
age of Palæolithic pottery in the Lozère district, by MM.° Martel 
and L. de Launay. The local finds attest the co-existence there 
of man and the cave-bear, and the fabrication of pgttery at the 
time.—On the flint implements of Croix Fringant, near Cognac, 
by M. Germain.—On the calcareous islets of Taled Sah, in the 
inner sea of the Samsans, in the Malayan peninsula, and the 
natives wo dwell in natural caverns and are engaged in collect- 
ing edible swallow-nests, by M. Macey.—On the displacement 
of the brain in accordance with the different attitudes assumed 
by the body, by M. Bonnard.—On the form of the hand and 
figure of Asiatics, by Dr. Mugnier.—Anthropometric and other 
observations of three Australians now being exhibited in Paris, 
by M. Topinard.—On the development of the cranium ‘in the 
gorilla, by M. Deniker. It is found that, while the frontal 
region is developed, like other parts of the cranium, as rapidly 
in the gorilla as in man from the middle of foetal life to the, 
eruption of the milk molars, different relations supervene after 
the latter period, the cranial development of the gorilla becom- 
ing much more strongly marked in the posterior and inferior 
than in the anterior regions. At the same time the upper max- 
illary rapidly acquires its characteristic prognathic form. An 
almost equal degree of prognathism is observable in the adult 
Negro, or Australian, and in the infant gorilla, but with its growth 
the lattér acquires a facial angle which is smaller than that of 
any human cranium, —Ethnographic observations on the cerebral 
function, by M. Fauvelle.—On a case of an hermaphrodite, 
by M. A. de Mortillet.—Notes on the post-mortem appear- 
ances of an imbecile, by MM. Doutrebente and Manouvrier.— 
Report, by M. Letourneau, on the Godard Prize Essay of M. 
de la Calle (1885) on the earliest attempt at speech in infants. 
M. de la Calle attempts to draw a parajlel between the first 
enunciation of the vowel-&unds a, ¢, o by infants, and the 
monosyllabic character of certain languages belonging to various 
peoples of the far east of Asia, which have scarcely yet entered 
upon the more advanced stage of lingual agglutination, 
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SOCIETIES AND ACADEMIES k 
LONDON š 

Royal Society, April 15.—‘‘ Dynamo-Electric Machines.” 
By John Hopkinson, D.Sc., F.R.S., and Edward, Hopkinson, 
D.Sc. ® . 

Omitting the inductive effects of the current®in the armature 
itself, all the properties of a dynamo-machine are most conve- 
niently deduced from a statement of*the relation between the 
magnetic field and the magnetising force required to produce b 
that field. This relation given, it i easy to deducę what the 
result will be in all employments of the machine, also the result 
of varying the winding of the machine in armature or nets. 
The magnetic field may be expressed algebraically as a fuñction e 
of the magnetising force, or more conveniently by a curve (2ro- 
ceedings of ghe Institution of Mechanical Enginee®s, April 19799 
p. 246). Amongst the empirical formule which have been pro- 
posed to express the electromotive,force of dynamemacignes 
in{terms of pit around the magnets, we may menfion 

ac 
1+ be 
motive force of the machine at a gfver speed, c the exciting 
current, and a and å constants. For some machines this hyper- 
bola is said to express cbsefved results fairly agcurately9 In our 
2 e 





that known as Ẹröhlich’s, where E = 
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, E being the electro- æ 
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in the pare of the curveenear the origin, and gives tooehigh 
results for large values of c. 

One purpose of the prgsé:ft investigation is to give an ap- 
proxinftely complete aonstruction of the characteristic curve e 
a dynamo of given form from thé ordinary laws of electro- 
magnetism and the known properties of iron. Let x be the 
number of convolutions on the magnets, ¢ the current roung 
the magnets, 4 thè mean length of the lines of force in the iron 
of the armature, A, the area of section of iron in the armature, 
7, the distance fromgjron of armaturedg iron of pole pieces, Ag 
the area of the magnetie field in which the wires move cor- 
rected for its extension round the edge of the pole pieces, /s the 
total length of the magnet cores, Ag the area of the magnet 
cores, 7, the mean length of lines of force in the yoke connect- 
ing the magnet limbs in machines of the type on which we hav 
principally experimented, A, the area of section of the yoke, 
l; the mean length of the lines of force in each pole piece, As 
the main area of section of pole piece, I the total induction 
through the armature when no current passes in the armature, 
and vI the total induction in the magnet cores ; and, finally, let 
the relation between the magnetic force (a) and induction (a) 
(vide Thomgon, ‘‘Electrostatics and Magnetism,” p. 397, and 
Maxwell, ‘‘ Treatise on Electricity and Magnetism,” vol. ii. 
pP. 24) be represented by the equation a = f(a), then the 
characteristic curve is— 


I I I INSI 
=f e n EAA Na g Ji 2} (£) 
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lf the relation between a and æ be given in the form of a curve, 
this formula indicates at once a perfectly simple graphical con- 
struction for the characteristic. ‘Taking the curve of magnetisa- 
tion determined by one of us for wrought iron, and constructing 
a characteristic in this way, we have obtained a theoretical curve 
which agrees over a long range with the actual results of ob- 
servation on a dynamo-machine more closely than any empirical 
formula with which we are acquainted. 

To determine y, a wire was taken once round the middle of 
one magnet and connected to a ballistic galvanometer, a known 
current was then either suddenly passed round the magnets or 
short-circuited, the elongation of the galvanometer being noted. 
A similar observation was made with the same current, the gal- 
vanometer being connected to a single convolution of the arma- 
ture in the plane of commutation. The 1atio of the two 
elongations is the value of v. 

The distribution of the waste field (v — 1)I was roughly ascer- 
tained in a similar manner. 

The currents in the fixed coils round the magnets are not the 
only magnetising forces applied in a dynamo-machine. The 
currents in the moving coils of the armature have also their 
effect upon the resultant field. In yrell-constructed machines the 
effect of the latter is reduced to a minimum, but it can be by no 
means neglected. This introduces a second independent variable, 
viz. C, the current in the armature. The effect af the current 
in the armature depends upon the lead given to the. brushes. 
Deote this by A, which we may also regard as an independent 
ariable, as it is subject to arbitrary adjustment. 

If I = F(4mvc) be the characteristic curve when no current 
passes thyough the armature, then 


A 


<= 
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where # is the humber of convolutions in the armature. Here 
we omit the comparatively unimportant portion of the magnetic 
force in the core of the armature and the pole pieces. From this 
formula it is not difficult to deduce a geometrical construction 
for the eharacteristic surface (v/de ‘* Practical Applications of 
Electricity,” lectures delivered at the Institute of Civil Engi- 
neeyy 1882-83, p. 98). The equation may be thus expressed 
in words, if A be such that the coils at commutation embrace the 
wgiole or nearly the whole induction. The effect of the current 
in the armature upon the difference of potential@between the 
brushes of any machine, is the same as that of an addition to 
tife resi#tance of the armature proportional to the lead of the 
bmishes, and to the ratio of the waste field frx total field, 


mA 
times round 
VA 


the magnets in aeliftction oppesite to the current c. Many con- 

sequenges can*be deduced, of which we may notice the.follow- 

ing :—In®a senjes-wound dynamo C is equal to c, andife be 
e 


combiged with that of {aking the main curren 


a ; AL 


= - . 
e . . 
è experience it does not sufficiently approximate to a straight line 





— p 
*increas@d Bayontl a certain point, I must attain a maximum a:.le 
then diminish ; this has been frequently observed. We m œ 
see tht it depends upon the existence “of a waste fie!’. 





| Secohdly, let the coils of the magn@ts be entirelyadisconnecte. . 


and let A be the negatige ; if the armature be *shprt-circait.:! 
through a small sesistance and be ren at a sufficient speci}, + 
large current may be produced in the armature. © ‘Phis uo 
deduction we have verified by diréct experiment. ° 

The efficiency of the type of dy€amo-nfichine upon which tk» 
experiments before indicated have been made, has been ateu 
rately determined by the device of coupling two similar aching. 
both mechanically and electycally, so that one should act as . 
generator of electricity, driving the other electrically, whilst th: 

‘latter acted as a motor driving the former mechanically ; th 
loss of power required to keep the whole combin&tion in move 
ment being determined by direct dynamometric measurement. 
gndethe power passing electrically from the one machine to the 
other being measured by ordinary electrical appliances. 

The whole of the experimer&s were carried out at the works 
of Messrs. Mather and Platt, to whom we are®indebted for the 
exceptional opportunities we have enjoyed of puffing theoretical 
conclusions to the test of experiment on @n engineering scale. 


Zoological Soeiety, April 20.—Prof. W. It, Flower, 
F.R.S., President, in the chgir.—Mr. O. Salvin, F.R.S.. 
exhibited agliving specimen of a foreign worm (Aifalium 
Rewense), found in a garden in Sussex.—The Secretary read an 
extract from a letter addressed by Mr. R. A. Sterndale, F.Z.S., 
to Sir Victor Brooke, concerning a case of hybridism between 
Ovis hodgsoni and O. vignet.—Mr. J. Bland Sutton, I°.Z.8., 
read a paper in which he gave an account of some of the in- 
vestigations he had made during the past twelve months into the 
diseases affecting the mammals living in the Society’s Coliection. 
—A communication was read from Dr, O. Finsch, C.M.Z.s., 
describing a new species of wild pig from New Guinea, which 
he proposed to call Sus niger.—Mr. Smith Woodward read a 
paper on the relations of the mandibular and hyoid arches in a 
Cretaceous shark (Hybodus dubrisiensis, Mackie).—A communi. 
cation was read from Prof. R. Collett, of Christiania, C.M.Z.S.. 
containing an account of the hybrid between the willow-grouse 
(Lagopus albus) and the black grouse (Tetrao tetrix), which 
ocamrs occasionally in Norway, Sweden, and Northern Russia, 
and of which the author had examined altogether thirteen speci- 
mens, most of them of the male sex.—Mr. G. A. Boulenger, 
F.Z.S., gave the description of a new Iguanoid lizard living in 
the Society’s Gardens, fow which he proposed the nape of 
Ctenosaura erythromelas. The exact locality was unknown.—-A 
second paper by Mr. Boulenger contained remarks on spgcimens 
of a scarce European frog (Xana arvalis) exhibit¥d in the 
Society’s Menagerie. 


Royal Meteorological Society, April 21.—Mr. W. Ellis, è 


| 

t 
F.R.A.S., President, in the chair.—Mr. L. J. Petre and Mr. 
G. B. Wetherall were elected Fellows of the Society.—The fol- 

| lowing papers were read :—The climate of Killarney, by fhe 
Ven. Archdeacon Wynne, M.A., F.R.Met.Soc. The climate 
is determined partly by its geographical position, and it has the 
benefit of proximity to the south-west coast, with #1 the modi- 
fying influence of the Gulf Stream. ‘The temperature, however, 
is locally modified, and a decided difference is found to exist 
between that of Valencia and of Killamey. The author shows 
that Killarney is colder than many other places in Ireland, and 
this he attributes to the fact that it isin a great irregular basin 
surrounded by m@untain rang; for about a third, and by hilly 
ranges elevated some hundreds of fect above the lakes on inmost 
of the remaining two-thirds of the circle.-—Note on the proba- 
bility of weather sequence, by Lieut.-Col. C. K. Brooke, 
F.R. Met. Soc.—Account of the cyclone of June 3, 1885, in the 
Arabian Sea, by Capt. M. T. Moss. The author, who was in 
command of the s.s. Zzchuľva, while on a passage to Bombay 
had, when near Aden, the misfortune to &ncounter a most 
furious storm on the abowe date. This storm, which was 
apparently not of very large dimensions, was exceedingly severe, 
and was aq@yempanied by an immense wave which caused several 
fine steamers to founder.—Results of solar radiation obser- 
vations ig the meighbourhood of Birmingham, 1874-84, by 
Rupert T® Smith, F.R.Met.Soc.—Results of meteorological 
ohservations madg in the Malay Native State of Selangor 
during 1884, by A.W. Sinclair, L.R.C.P. These observa- 
tions were taken at four stations, viz. Kwala Lumpor, Klang, 
Kajang, and Kwala Langat. The mean temperature of the 
district is about 80°, and the rainfall about go inches. 
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“University Experimental Science Asso sigtion, afagch 
16.—The following communjcations were made :—Prof. J.eE. 
Reynolds, on aetion of silicon tetrabromide on thio#arbamide. 
—Mr. H. L.*Crosthwait, the Feth Bitdge.—Oa the melting- 
points, of migerals, by J. Joly, B.E. An account of e®peri- 
reents with the meldometer, i@ which the temperature of the 
platinum strip, acting ag the smge of a microscope, was deter- 
ming in terms of its resistance according to Siemens’s formula. 
It was mentioned that the order of fusibility assurged in Van 
K@bel’s scale is erroneous. The ttue order seems to be: (1) 
stibnite ; (2) natroljte ; (3) adulagia ; %4) actinolite ; (5) bronzite ; 
(6) almandine, The blowpipe being a powerful chemical agent, 
may evidently wask the pher®mena of fusion with secondary 
effects. Fair comparison is impossible with it, the shape and 
conductivity of the specimen used affecting the result. Cqmn- 
parison on the meldometer is not open to these objections. It 
is very advisable that a scientific gcale of fusibility should be 
adopted for the us of mineralogists. If this scale rested on the 
melting points @f easily-prepared salts, it would then always be 
easy to determine by cog parison the melting-point of a mineral, 
Approximate determinations could thus be reedily effected on 
very minutesquantities of mitter. In the afthor’s experiments 
the substances are reduced to aefine powder, the phenemena 
attending fusion being observed with a 1” object-gless. These 
phenomena are often very characteristic and beautiful. 


PARIS 


Academy of Sciences, April 27.—M. E. Blanchard in 
the chair.—On the quantitative analysis of the organic carbon 
contained in soils which absorb free nitrogen, by M. Berthelot. 
The author's researches on the direct absorption of free nitrogen 
by various argillaceous soils through certain minute organisms 
have Jed him to seek some other measure capable of indicating 
the proportion of these organisms in the ground. It being 
apparently impossible to isolate them, some idea of their abund- 
ance may still be formed by a quantitative analysis of the carbon 
entering into the constitution of their tissues. Hence the present 
inquiry, which promises to raise some new and extremely 
delicate problems.—Observations relative to the proportion ad 
quantitative analysis of the ammonia present in the ground, by 
MM. Berthelot and André, The experiments conducted during 
the last four years by the authors at Meudon on the general 
growth of vegetation and on the formgtion of nitvic compounds, 
both iff plants and in the soil, have led to certain observations 
here communicated on the processes employed in the quantitative 
analysis® o@the ammonia and the starchy compounds. ` It is 
inferred generally that the analysis of the ammonia present in 
the soil should be made without any desiccation, and that arable 

“round, when watered, tends continually to liberate the ammonia 


æ of the ammoniacal salts contained in it.—On the nitric sub- 


stances contained in rain-water, by MM. Berthelot and André. 
A process eis explained for determining by analysis the exact 
quantity of nitric substances conveyed to the earth by meteoric 
waters.—On he movements of meteorites in the atmosphere, by 
M. Faye. These remarks are made in e@onnection with 
M. Daubrée’s essay on ‘‘Meteorites and the Constitution 
of the Terrestrial Globe,” recently presented to the Academy 
by the author.—Discourse pronounced at Montdidier on the 
occasion of the celebration of the Parmentier centenary, by 
M. Chatin.—Note on the meteorological olservations “made 
at the Montpellier School of Agriculture since last sumgner 
with the registering actinometer, by M. A. Crova.@ The 
results already obtained for the variations of solar radiation 
in summer require to be modified for the autumn and winter 
seasons. In autumn the oscillations diminish in amplitude, the 
two maxima of heat intensity tending continually to approach 
each other and gradually merge together aboxt noon in winter. 
“—Note on M. Lofwy’s formulas for the redwction of the circum- 
polar stars, by M. Gruey. A proce&, at once simple and easily 
remembered, is given for establishing all M. Loew ys formulas 
without any sacrifice of accuracy.—Remarks on the appearance 
of Fabry’s comet in April 1886, by M. G. Rayet. The comet, 
observed at Bordeaux on April 7, 13, and 21, exhihjf€d a very 
long continuous spectrum from the extreme red to the violet, 
corresponding with the light of the nucleus"and of the three 
ordinary bands of cometary spectra,—Noft on the equilibrium 
of a fluid mass in rotation, by M. H. Poincaré. Some explana- 
tions are offered in connection with M. Matthiessen’s note in- 


tory pwer of the crystalline bodies, by #1. Chauvine I@land spar 
and some other birefractive crystal% supposed by Faraday and 
others to be inactive, are shown to posgss the property of mag- 
negic rotation.—Action ef alcoholic potass®on urea, sulgho-urea, 
and some substituted ureas; inverse reaction of the artificial 
urea prepared by Wohler’s process, by M. Alb. Haller.—Note 
oð two properties of the urethanes of the fatty geries, by M. G. 
Arth.--On the abnormal secretion‘ of nitric substances in yeast 
and mould, by MM. U. Gayon and E. Dubourg.—Remarks on 
Polystigma fulvum, Tulage, a new disease @ the almond-tree, 
by M. Maxime Cornu.—Propagation # the luminous sensation 
to the non-excited zones of the retina, by M. Aug. Charpentier. 
From his optical experiments the author concludes that, in-the 
phenomenon of successive luminous induction, the nervous 
agtion which gives rise to the sensation is really transmitted to 
the parts of the percipient medium lying near the excited part. 
—An attempt at a physiological explanation of the phenomenon 
of complementary colours, by the late M. Tréve.—Heliophoto- 
graphy and the magnetic perturbation of March 30, 1386, by 
M. Ch. V. Zenger.—Observation of an aurora borealis at 
Rolleville, Seine Inférieure, coincident with the magnetic pertur- 
e 


gation of March 30, by the Abbé Maze. 


BERLIN 


Physica] Society, February 19.—Dr. Pernet reported on 
the part he had taken in the labours of the International Com- 
mission which had for their object the comparative determina- 
tion of the normal metre. After recounting in a brief historical 
survey the undertakings carried out in Paris at the end of last 
century by an International Congress, which, after theoretically 
determining on the kilogramme and the metre as normal units, 
produced a normal metre and normal kilogramme of platinum, the 
speaker discussed the events which in 1878 led to a new interna- 
tional agreement, in consequence of which a new normal metre 


of platinum-iridium of X-form was prepared and compared with ° 


the metre of the Archives. A series of national standards was 
also compared with the normal metre. The speaker described ° 
in a searching manner the arrangements of the Bureau if which 
the comparisons were undertaken, the contrivances for securing 
the several comparing rooms against outward disturbances, the 
means adopted for insuring constant temperatures, and the 
methods employed in the comparisons, as also in the determina- 
tion of the expansion coefficients of the rods used. Finally he 
gave a sketch of his own labours, which had for their object the 
comparison of a series of normal metre rods of different metals 
with the metre of the Archives, and the determination whether 
repeated heatings and coolings between 50° and o° C., whether 
concussions, and whether time caused any perceptible changes in 
the lengths of the rods. As the result of these investigations it 
was found that the compare@ national stanflards, together with 
their divisions, were exact up to one-thousandth of a millimetre ; 
that, with the exception of steel, which, on account of its changes 
in hardness, readily yielded modifications of volume and length 
in the rods made of this material, all the metals out of which 
the standards were made—namely, platinum-iridium, platinuf,* 
and brass—furnished material suitable for normal metre rods ; 
and that repeated heatings and concussions induced no changes 
passing beyond the limits within which observation fail$.—Herr 
C. Baur described experiments he had-made with water-jets, 
which, issuing from a conically-pointed tube in parakolic curves, 
were acted upon by certain misica tones so that ət some distance 
from the mouth of the tube they showed a rotation, and that the 
jet, though broken up into drops ered apex of the parabola, 
contracted into a continuous jet. The thinner was the jet-the 
higher must be the tone towards which it was sensitive; the 
thicker the jet the deeper the tone, ° Herr Baur had Mstituted 
further experiments with water-jets, which he caused to fall on 
plates. Under certain circumstances there thus arose quit&gire 
tones, which continued as long as the jet hit on the plate. The 
experiments succeeded best with a Weissmann appgratus, whan 
the jet issue@under a pressure of 10 cm. water from a lateral 
opening of 4 mm. in diameter without tube. Thin window-glags 
plates and metal plates, which, restir on pedestals, Rad free 
movement of Spbration, were best suited as receiving-plat®&. 
The tone was m§st certain of occurrence when the node lines 
of the plates wer€ supported. In the jet igelf appeared nddes and 
ventral segments at some distancg from the Bpening ; they were 
most distinct and regular at its middle ; away ii? the uae 


of the plates they again becafhe indistinct. If ghe mftal plate 
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®nd%he water acidified beforehand were connected with a gal- 
vanic cell anda telephone, then no interruptions of the curr@nt 
could be recognised during he time of the sounding. The 
contact of the water-jet with the plate must necessarily there- 
fore be chtinuous. Here Baur deemed this mode of excitation 
very well ad pted to thepurpose of studying the vibrations of 
plates. In the discussion following this address it was pointed 
@ut from various sides that more than twenty years ago Prof. 
Tyndall and after him Magnus had instituted experiments re- 
specting the action of tones on water-jets, and that Prof. 
Tyndall had.at the tinge shown his expesigients to the Physical 
Society in Berlin. e 


Physiological Society, March 12.—Dr. Gad reported 
on the experiments he had made on the subject of hzemor- 
thagic dyspnoea which he had referred to in his last ad- 
dress. If by opening a cannula inserted into the aorta 
a large supply of blood were taken from an animal, dog or 
rabbit, then dyspnoea at once ensued, and that in the form of 
increased inspirations, such as showed themselves in all cases of 
dyspnoea *nduced by insufficient conduction of oxygen to the 
respiratory centre. These heightened inspirations proceeded side 
by side with a conspicuous sinking of the blood-pressure, and 
were denomin®ted by the speaker ‘‘pneumatorectic” respira- 
tions, This respiration was distinguished from normal respira- 
tion by regular deep inspirations of unchanged frequency, 
inspirations in which the middle attitude of the thorax gmoved 
farther from the expiratory than was the case in normal respira- 
tion. The curve of respiration either then passed over into the 
normal, or convulsions set in,in which case the blood-pressure rose 
and the respiratory curve grew altogether irregular. After 
repeated heavy discharges of blood, the pneumatorectic passed 
into the ‘‘syncoptic” respiration, which was characterised 
by deep inspirations of very infrequent occurrence, during 
which the attitude of the thorax alter expiration approxi- 
mated ever nearer to that which it held in a dead body, 
til the last breath, and so the death of the animal, 
occurred. These two kinds of respiration, the pneumato- 
rectic and the syncoptic, were perfectly regular and typical ; 
the former*showed itself immediately after a heavy discharge 
of blood, the latter before death. Between these two extreme 
forms there passed a series of others in an inter-current manner. 
Of these there was first to be mentioned a very frequent super- 
ficial respiration, which was inadequate to the necessities of the 
organism, and had the name ‘‘hypokinetic” applied to it. If 
the animal recovered out of this stage, the hypokinetic passed into 
the pneumatorectic and the normal respiration, otherwise it was 
followed by the syncoptic respiration and death. The transitional 
process from the hypokinetic into the pneumatorectic respiration 
might be experimentally brought about in a perfectly regular man- 
ner by the injection into the venous system of warm physiological 
solution of common salts® With the inetease of the blood-pressure 
the alteration in the form of respiration at once asserted itself, 
the respiration becoming sufficient. Even at the stage of syn- 
coptic respiration a transition into the pneumatorectle respira- 
tion might occasionally, though not always, be induced by 
injecti8n of solution of common salt. and in that way the life 
of the animal be rescued. Another form of respiration 
following heavy bleeding was that which showed itself in 
periodical intreasings of the amplitudes in respiratory move- 
ments. These and diminishings of amplitudes ran parallel 
to, the Traubeelering periodical osqllations of the curves 
of? blood-pressure, éhough with displacement of the phases. 
The periodical oscillations in the amplitude of respiration 
referred to formed a trangigion to the Cheyne-Stokes pheno- 
nenon. » The speaker recounted the explanations of the Cheyne- 
Stokes respiration, and took sides with the older theory, 
according to®%which it was to*®be conceived as a rhythmus of 
activity on the part of the central organs having periods of a 
higher @eer than had the simple rhythmus of respiration. In 
cénelusion Dr. Gad drew from his physiological experiences a 
sexieseof practica} consequences having respect especially to the 
suitability of transfusions of common salt after heavy bleedings, 
particylarly at the stage of hypokinetic respiration. —Prof. Zuntz 
spoke of the nature of the sfimulations regulating fie normal 
respirMory movements. The every-day experience tit increased 
rauscular activity produced an increased respiralHry activity, 
dyspneea, 82d suggested, singiltaneously to the speaker and to Dr. 
Geppert the idea of iavéStigating vehether the gases of the blood, 
which werg univeifally assumed to be, the sole stimulations of 
respiration, were adequate to the explanation of this dyspnga. 
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The experiments” eespecting which the speaker dMiverel a ° 
report wege instituted in common. From the carotid artety of ° 
an anifpal habitu@ted to regular work —a draught dog—were 
taken quantities of blood which sufficed for the,purpose of 
afialysing the gases of the bload, The quantities@of blood 
referred @ were tak@ on one occasion While the dog wes ina 
state of rest, lying comfortably ẹ@ his case in his cage: 
or on another ocdasion while the dpg wag at work pulling a 
loaded car in his usual manner. By an ingenious contrivancy, 
which the speaker described, the discharge of blood was ren- 
dered possible vithout the dog woticing anything of the matter. è 
In a similar manner, by spectal apparatus, without molesting 
he dog in any way, they were enabled to measidre the quantity 
of the air breathed in a given time, and to take, away small 
quantities of the exhaled air to be subjected to analysis. The 


eexamination of the blood-gases showed that the arterial blood 


dusing® work contained less carbonic acid and more oxygen than 
it did during a state of rest. During work the blood containe 1 
about 39 per cent, CO,, and in a State of rest aboyt 40 percent. ; 
the amount of oxygen, on the other hand, was agout 18 per 
cent. during work, and about 12 per cent. in time of rest. The 
respiratory activity,was, however, during work considerably 
igcreased. The quantety of exhaled air during work igcrease! 
to threefold that exhaled in time ofrest, and, corresponding with 
the increased respiratory activity, the air exhaled during work 
shpwed a less increase of CO, and a smaller loss of oxygen than 
in time of rest. The increased respiration during work could 
not now be caused by the blood-gases, seeing that the content, 
of the arterial blood in CO, were less, and in oxygen consider- 
ably more, than during a state of rest. Another stimulu, 
must accordingly act on the central organs of respiration 
during work. It was possible to imagine that, along with 
the voluntary excitation of the muscles of the body during work, 
the respiratory muscles might likewise be stimulated, or tha: 
from the corporeal muscles contracting themsclves during work 
a stimulus proceeded reflexively exciting the respiratory centres 
The following experiment, however, was against both of these 
possible assumptions. The spinal marrow of an animal was in- 
tersected at the top of the thoracic vertebra, and the para- 
lysed lower extremities tetanised while the anterior part of the 
body @emained at rest. Notwithstanding, however, that ali 
nervous connection between the working muscles ard the 
respiratory centre was cut off, the dyspnoea of work stili 
ensued, and disappeared when the tetanus ceased, From 
this fact the speaker drew the énference that in the active musgle 
some product or other was generated which arrived with the blood 
at the respiratory centre and excited it. The accuracy of thiegon- 
clusion was further confirmed by the following experiment? The 
abdominal aorta of the animal with intersected spinal marow 
was, during the tetanus of the posterior extremities, strongly com 
pressed through the abdominal integumenis. ‘The respiratiog 
now continued unchangedly normal, nor did any dyspnea ensy. ® 
so long as the compression lasted. Dyspnoea showed itself, kow- » 
ever, the moment the compression was removed. Evef when 
the aorta was left free after the tetanus was ended, increase | 
respiration still occurred. The speaker conceived thee fore ho 
had conclusively efablished that a substance, still unknown, 
forming itself during the muscular activity, procceded with th- 
blood to the respiratory centre and excited it. He conjecture’ 
that, in other active organs as well, such an efficient substance: 
developed itself as respiratory stimulus, a substance which oper- 
ated along with the ggses of the blood even in the normal respira- 
tion. Im the discussion following this address, Prof. Zunt 
mentioned® that Dr. Lehmann had made some experiment» 
respecting the effect of acids on the respiratory centre, and had 
found that the acids excited this centre. This excitation was of 
course not powerful enough to justify the conclusion that the 
acid produced during the muscular contraction was the respi- 
ratory stimulus in the tyspneea of work. r 


Meteorological Soĉiety, &æpril 6.—Prof. von Bezold, the 
newly appointed Director of the Meteorological Institute ir 
Prussia, which@ to be reorganised, explained the principles in 
accordance with which the reorganisation in question would be 
undertaken. gle fir& gave a short survey of the history of 
meteorological® observations, setting forth how, first, the dis 
ciples of Galileo in the Academia del Cimento 1ra le use of the 
newly invented instrumengs for the observation of temperature 
and atmospheric pressure ; how, next, as early as the beginnin; 
of the eighteenth century, several investigators of nature hai 
arrived at the knowledge that meteorological observations of any 

e 
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compreb€nsiveness could be successfully inséituted onfy through 

the *association ,of a. considerable number of observers ; and 

how, more than a hundred years ago, the Sdwietas Palftina in 


Mannhein®,had organised an extended network, of stations of 


observati®n, at which obsergtionsevere instituted with instr®- 


ments of the same coistruction, accordin® to the sgne plan, 
e and at the same times, an@ were collected at the central office, 
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and published in agnannegwhich would be deemed exemplaryg| 


even if issued at the present time. This work was prosecuted 
till the French Revolution put a termination to it. In Prussia the 
è suggestion of a meteorological institute was ma@& by Alexander 
von Humboldt, and was crowed with success only in 1847, 
when, on Hunfboldt’s propésal, Mahlmann was made the first 
Director of, the Meteorolegical Institute, which was connected 
with the Statistical Bureau. In 1849 Dove succeeded Mahl- 


mann as Director of the Institute, and held the post till hiş 


death in 1879. Meanwhile, however, the necessity of & cqm- 
plete transformation of the Meteorological Institute came to be 
recognised. formerly, simplé average values for the different 
stations wege calculated, and for these no special stress was 
laid on the single observation, in consideration that mistakes 
balanced one another. Now, however, whgn it wis a question 
of preparing synoptic maps and of obtaiging exact maps of tye 
meteorological conditions pyevailing at a determinate time over 
a large area, the value attached to the single observation was 
a much higher one, and it was of the gredtest importance 
that all the data should be as free from error as possible. It 
would accordingly be the first task of the Institute to pro- 
vide all stations of the second and third order with good instru- 
ments, carefully to see they are maintained in good order, and to 
collect the materials of observation. The network of stations of 
observation would have to be completed and equally distributed, 
and there were about 200 stations of the second and third order, 
besides some thousands of subordinate stations, in contempla- 
tion. The subordinate stations should be equipped with rain- 
gauges, and make observations on precipitation, thunderstorms, 
and such like. A second problem of the Institute was the exact 
determination of the course of the meteorological elements for 
the day, the month, and the year, by uninterruptedly continuous 
observations not only of the climatic factors—temperature, atmo- 
spheric pressure, moisture, &c.—but also of the phenorgena of 
the earth’s magnetism and electricity. This work would be done 
by the Observatory, which was completely separated from the 
Meteorological Institute. The Observatory, under a special 
dgrection, was transferred to Rotsdam to the Astro-physical 
Observatory. Two similar Observatories of the first rank, one 
in Preglau, perhaps, and one in Bonn—at all events, in Univer- 
sity tfwns wide apart from each other—were in contemplation. 
While the Observatory prosecuted its observations in the quiet 
of Potsdam, the Meteorological Institute should have its seat in 
«he midst of Berlin, in the edifice of “what was formerly the 
° Building Academy, and continue in connection with the lively 
e intercourse of the capital. Irrespective of the service for weather 
warniltgs to be introduced perhaps at a later date, which would 
require to be in proximity to the head telegraph office, the 
central @osition should be readily accessible to the different 
observers who came from the provinces @ the capital. The 
Institute, moreover, should be easily available for all students of 
science and experts who were in need of meteorological data : 
such, for example, as agriculturists, physicians, persons engaged 
in hydraulic labours, &c. The Meteorological Institute should, 
finally, have as its main function that of peing a teaching insti- 
tute for the scientific trainiflg of meteorologists. Itsgfunction 
in this respect should not be merely confined to lectures at the 
University, but should especially consist of practical work done, 
under the’ guidance of assistants, by students and young 
observers in the Meteorological Institute, similar to what is 
carried on in chemical, physical, and other laboratories. 
With this prpgramme in hand, the new Director hoped very 
soon to bring the Meteorological dnstitute to the degree 
of efficiency attained by similar institutes in neighbouring 
countries, and particularly by the teaching thus imparted to 
cultivate a new field fruitful of good results {Sr science.—Dr. 
‘Weinstein, with reference to his paper recently read to 
the Society, made some further communicag®ns respecting 
disturbances of the earth’s currents which had occurred 
on January 9 and March 30. On March 30 the disturb- 
ances‘ were so great that in thé course of the forenoon 
telegraphic communication in Germany was stopped. Even 
with currents of. 60 Daniells no signs could be forwarded 
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by the telegraph wires. The magnetic elements in Wip 
h@mshaven showed great simultangovs disturbances, and trom 
the direction of these magnetic disturbance? i® was inferred 
that the disturbances of the@*earth’s electricity were the 
primary, the oscillations of the eartf’s magnetism the gecondary. 
~ Yn connection with these observations of Dr. Wesnstein, Prof. 
Spérer stated that from March 26°to April 4 a very re- 
markable and numerous group of spots had been observed 
on the sun. On March 30 Dr. Less had observed squalls, 
accompanied with remarkable oscillations of temperature and 
of atmospheric pressygre, and Dr. Assmann read several 
reports on North Lifht phenomenp wh had been perceived 
on Margh 30 in Eldena, Greiffenhagen, Magdeburg, and Nord- 
hausen.—Dr. Weinstein further communicated that Prof. Forster 
had entered into an arrangement for having reports of dis- 
turbances observed in the earth’s current at once forwarded to 
the Astronomical Observatory that the state of the sun might be 
simultaneously examined. 
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THY ¢ CHEMISTRY OF TIRE COAL-TAR 
° COLOURS 

©The Chemistry ofthe Coal-Tar Colours. Translated frome 
the, German of Dr. R. Benedikt, and Edited, with 
Additions, by E. Knecht, Ph.. (London: George 

Bell and Sons, 1886.)e s 
qs is an excellent little practical manual* dealing 
with a subject of great scientific and industrial im- 
portance—a subject the scientific side of which has been 
somewhat neglected in this country, to the inevitable 
detriment of the industrial side. The decline of this 
industry in England is a tempting subject to expatiate 
on; buf the moral has of late been pointed with such 
laudable iteration that we refrain from pointing it afresh. 
The state Of affairs which prevails with regard to the 
literature of the subject is expressed in the opening words 

of the editor’s preface :— 


° 

“ Although England may be called the birthplace of 

the coal-tar-colour industry, it is a remarkable fact that 

the English literature on the subject is very scanty, and 

that which does exist is now almost obsolete owing to the 

rapid strides which have been made during the last ten 
years in the manufacture of the coal-tar colours.” 


There is no doubt about the want, and we think that 
this little work supplies it to the extent aimed at. Both 
author and editor are specially qualified for their task by 
experience in teaching the technology of the subject. 

The wérk contains excellent introductory chapters on 
the optical properties of colouring matters, the methods 
of testing colouring matters—both spectroscopically and 
with regard to their tinctorial power—on the relation of 
the various fibres to the colouring matters, and kindred 
general questions, of importance both to the colour 
chemist and to the dyer. “ Rule-of-thumb” is every- 
where excluded ; reasons are fully and clearly given. 

The greater part of the work is necessarily devoted to 
the chemistry propeisof the coal-tgr colours—the chemical 
processes by which the various colouring matters are 
obtained and the reactions by means of which a know- 
ledge of their chemical constitution is arrived at. e Con- 
stituéional formule naturally play a very important 
part. 

Our modern dynamical chemists—some of whom, by 
the way, appear to be censors first and investigators after- 
wards—are never tired of crying qt for the abandonment 
of these constitutional formula on the ground that they 
afford only statical, not dynamical, representations of 
Ghemi¢al phenomena, appily, those who have built up 
ehe German coal-tar-colour industry of the last fifteen 
years on fhe basis of thé benzene theory have never 
shared jhis opinion ; nor is it shared by our authors, who 
in thelr little treatise faithfully reflect the methods and 
rgsusts of this great scientific and industrial devglopment. 
Doubtless, colour chemists would prefer a dynamical 


formmala—ene which should indicate, for ex mple, the 
to petod a potash 





mossuitable temperature at which 
fusion, or a nitration, with a few hints thr vn in as to 
time of eating, congenfration, and so forth—and doubt- 
less the dynamigaf chemists will in time supply this want ; 
VÖLS xxX1v.—No, 863 ? 
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but meantthile the coldtur chemist feels, taught $y experi- e 
ence, that his humble and inexact calculs of chemical» 
operQtions, theconstitutional formula, is vastly better than 
e@nything that has been offered in its stead. -But as yet 
the dynamical critic do€s no? appear to have anything to 
-0.0 è ş S +0 : 
offer in its stead: like certaing dynamztical critics he is, 
satisfied with destruction, and gis attjtude towards con- 
Stitutional formule is not unlike that of the dynamitical 
critic towards Constitutions—British and other. é 
There is little which calls for criticism in the chemical 
ortion of the work: the classification is*good, and the 
results of the elaborate investfrations of which almost 
every colouring matter of any importance has of late 
years been made the subject are given briefly but in a 
way calculated to make clgar to the beginner the sig- 
nificance of such work. We could have wighed, however, 
that Dr. Knecht in his editorial capacity fad thought 
good to give songe account of the researches of O. Fischer 
@n flavaniline and chrysaniline, and of Bernthsen on 
methylene-blue. The probfm of the constitution of 
these compofinds has been solved in a very instructive 
and conclusive fashion—much more conclusively than in 
the case of some of the colouring matters of which the 
constitution is discussed in the present work. 

In the introduction reference is made to the popular 
prejudice which exists against the so-called “aniline 
dyes ”—the collective name by which coal-tar colours are 
known among non-chemists. There is an impression that 
the tints are crude and glaring, and that the colours lack 
fastness.. Certainly there are coal-tar colours which sin 
in all these respects. But there is a survival of the fittest 
here as elsewhere : the vulgar shades and fugitive colours 
are being weeded out and replaced by better. The 
accusations come most frequently from persons of an 
esthetic turn, and it is perhaps too much to expect that 
the strenuous esthete, living laborious days in ghe 
endeavour to improve his own taste and that of his neigh-e 
bours, should be aware that the beautiful and pewn@nent 
Turkey-red, which he so justly admires, is now a coal-tar 
colour, and that even indigo may be made’from coal-tar. 
As regards “fastness” of .colours, the ideas of the 
general public on the subject may perhaps be gauged by 
a speech which we remember reading, made sont years 
ago by a Member of Parliament in distributing the 
prizes at a techgical school. Seeking to incificate the 
duty of thoroughness in work, and desirous at the same 
time to employ only such illustrations as would at once 
come home to every technologist, he said:— But it 
would not be thorough work, for example, to daub a wall 
with yntempered “mortar, or efo aye with fast colours.” 
Probab] a life divided between politics and sport had not 
permitted him to realise that the fastness of colours is 
distinct from that of race-horses—or of youth ! 

Where there is so much to praise we regret to have to 
record a defect, btt we think that hardly adequate care 
has been bestowed ®upon ehe proof-reading. The mis- 
prints are unnecessarily numerous, and must sometimes 
be very puzdling to a beginner, especially where, as is 
occasionally the case, they affect complicated formule. 
A list of cPrata is given, which, -however, needs ex- 
tension. Whether® for example, the chemistry of the 
average student of technology will be equal to the 
task of informing him that not sodium bisulphave 
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that sodiym bisulphz¢e is empldyed in the, preparation 
«of sqluble aligarin-blue, or that the three for mulz given 
on p. 70in a preliminary account of thee products; from 
tar, and dtscribed as those of “the three ¢someric dig 
nitrobendbnes,” are in realy thse of the three mono- 
e Ditrotofuenes—errata not,corrected in the listis open to 
* doubt. ° 
e Ín conclusion, ve cordially recommend the book. We 
trust that it will not only be made use of bg students of 
technology as a useful introduction to the larger treatises 
in French and German, bit that the ordinary student ¢f 
organic chemistry will t@ke the opportunity of making a 
closer acquaintance with a special branch of his subject, 
as fascinating from a scientific point of view as®it és 





fertile in practical results. a F. R. JAPP 
e 
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JAPANESE HOMES è 
Yapanese Homes and theğ Surroundings. ByeEdward 


S. Morse, Director of the Peabody Academy of Science. 
(London: Sampson Low, 1886). 


ALTHOUGH Prof. Morse’s connection with Japan 

has been comparatively short and interrupted, few. 
men have done so much for scientific progress in that 
country. About ten years ago he first visited Japan in 
order to study certain forms of ocean life on its coasts, 
and, fortunately, was induced to accept the Chair of 
Zoology in the University of Tokio. While holding this 
office he did much to arouse an interest in the minds of 
his students for biological research, and he established a 
Biological Society, which is, we believe, still at work. 
By his discovery and thorough investigation of the ehell- 
mounds at Omori, near Tokio, he stimulated prehistoric 
studies. His monograph on these mounds—although 
peghaps his theory as to the puilders may not, on more 


e extended examination, have proved-tenable—was followed 


by ashymber of publications on the Japanese Stone Age, 
cave-dwellers, and the like; and in many less generally 
known directidns his influence on the advance of science 
if Japan has been a beneficial and stimulating one. His 
first visit to Japan has been followed by two others, during 
which he visited all parts of the country, as well as other 
regions of Eastern Asia, and has collected material on a 
variety of matters. The present volumg is a monograph 
on the house in Japan ;—the different types of houses, 
their mode of construction, the uses of each part, 
the varieties in each from the roof to the foundation, 
the types and uses of household utensils, &c. The 


illustrations, which are ®eautiful, are also vew nu- 
merous, being, on the average, about onè to a 
page. Without them it would, indeed, be diffi- 


cult for readers who are not -well acquainted with 
Japanese houses to follow the descriptions. Many of 
these details Prof. Morse thinks it mdy soon be difficult, 
if not impossible, ‘to obtaing and therefore like an old 
Japanese to whom he refers, and who “held it a solemn 
duty to learn any art or accomplishment Mat might be 
going out of the world, and then to describqit so fully 
that it might be preserved to posterity,” he n8w describes 
and copies them for the benefit of futute generations who 
may not have the opportunity of seeing these evidences 


of Japanese skill and sense of beauty. We do not | 


apprehend that the Japanese will*ever change so faņas% 


to esubstitute the jerry-builder fpr their oyngcarpenters, 
and we do not think that thgir style of architecture will 
ever greatly alter, for the simple reason that they have 
*:ow what, on the Whole, is the fitfest. Neveheless we 

cannot but be grateful to Prof. Morse for making the 
Japanese house, inside and out, so familiar to English® 
readers. His work is so clear and detailed that we see 
no reason why any ong who feels so disposed should not 
be able to erect for Mimself a home ifthe Japanese style 
in Engmand. 

In the eighth chapter indications from the most ancient 
works in Japanese literature are collected together in 
order to catch a glimpse of what the Japanese house of a 
thousand years ago was like. It would be useless with- 
out a plan of the modern house before us, to refer to 
these beyond quoting Prof. Morse’s conclusion that they 
are significant indications of the marked southern affini- 
ties of the Japanese, and he thinks that, frn all we can 
gather relating to the ancient house of the Japanese, it 
would seem that certain important resemblances must be 
sought for in Annam, Cochin China, and particularly in the 
Malay peninsula—but not amongst the Ainos. This is 
another nail in the coffin of the theory of an ethnic 
relationship of the latter with the Japanese. On the 
whole, Prof. Morse’s theory of the history of house deve- 
lopment in Japan is a slow but steady progress from the 
rude hut of the past to the curious and artistic house of 
to-day—a house as thoroughly a product of Japan as js 
that of the Chinese, Corean, or Malay a product of these 
peoples, and differing from all quite as much as they differ 
from one another. It has just those features incorporated 
into it that might be expected from its physical proximity 
to, and historical relations with, China and Corea, The 
last chapter deals with the “neighbouring house ”—that 
is, Corean, Chinese, Aino, and Loochooan houses. In 
this chapter the writer has fallen into a curious error in 
describing Hachijé Island as one of the Bonins. There 
is no more connection between the two than there is 
between Iceland and the Isle of Wight. Hachijé has 
from the earliest times been Japanes® ; it was at one time 
a place of exile for political offenders. The Bonins never 
belonged $o Japan until within the last few years; as the 
named Bu or Mu Nin, without people) implied, they were 
uninhabited, except by a few waifs and strays throwf gip 
by the sea—Caroline Islanders, deserters from: whalers 
and ships of war. The account of the visit te Hachijé, 
from which Prof. Morse quotes, was published some years 
ago in the 7ransactione of the Asiatic Socæty of Japan, 
and is of exceptional interest, for in thi? island may still 
be observed ancient Japanese qustoms which have long 
fallen into desuetude on the mainland. Thus the peculiaw 
lustration ceremonies, the specjal parturition houses, &c ;* 
now found in Hachijé, are mentioned in ancient Japanese 
works as common toall Japanese. The difficulty oheccess 
to the island from the adjacent mainland on account of 
dangerous currents would explain the presence of *this 
little oasis of antiquity. There is this excuse, however, 
for Prof. @lorse’s confusion of the Bonin Isf&nds “with 
Hachijé, D the expedition set out for the Boning but 
the writers about Hachijé went no farther than tagt island,” 
and there, while awaiting the return ®f the steamer, col- 
lected the material for the paper in questifn. e? 
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> * ACOUSTICS, LIGHT, AND HEAT 


Acoustics, Leht, and Heat. By William Lees, M.A, 
® Lecturer on Natural @hilosophy, the Heriot Watt 
College? and Lecturêr on Mathematics and Experi- 
mental Physics, Free*Church Training College, Edin- 
eburgh. New and Enlarged Edition. (London and 

Glasgow: Wm. Collins, Sons, and Co.) 
as is one out of many of tke text-books which 

have been caled into existence by the “May” 
Examinations of the Science and Art Department. Being 
written especially to meet the requirements of the student 
who wishes to pass these examinations, it is only brought 
up to the standard given in the directory of the Depart- 
ment, and may therefore for this purpose be useful. The 
fact that a new and enlarged edition is now appearing is 
certainly @vidence that this is the case. To make it 
more serviceable, the questions of all the May Examina- 
tions in Subje@ VIII. from 1872 to 1885 are given. 

Though the simple and numerous diagrams and the 
generally clear nature of the text give it a certain value 
as a text-book, it is by no means so free from faults and 
ambiguities as might be expected in a new edition. 

Tt may be well to refer especially to a few places where 
alterations suggest themselves. 

Figs. 19 and 20 show the contrast between a musical 
sound and a noise. Though it is explained that “noises 
are due to irregular vibration or a confused mixture of 
musical sounds which produce aérial waves of great com- 
plexity and wanting in periodicity,” no explanation is 
offered of a peculiarity in the “ curve of a noise ” (Fig. 20), 
which in three places is actually made to slope back- 
wards. l 

Some of the figures in optics are rather wanting in pre- 
cision. Thus in Fig. 73, which shows a real image 
formed by a concave mirror, a pair of slightly’ diverging 
rays are made to cross between the mirror and the princi- 
pal focus. Again, Fig. 77 shows a caustic on the surface 
of milk in a glass with its cusp reaching close to the 
centre. Fig. 103 shows the action of a refracting plate on 
a beam of light by the turning and approximation of 
successive wave-fronts. Those two wave-fronts which 
obliquely cut the surface are shown straight anel partly 
swung round, as if they were rigid lines meeting evith 
resisgafice at one end. It would surely have been better 
to have bent the line at the point of intersection, leaving 
all the wave-fronts and parts of a front outside the 
medium parallel to one another, and also all inside 
payallel to one nother, but it is poseible that wave-fronts, 
strictly speaking, dre not intended. 

The explanation of sg important a thing as the 
aahromatic lens can hardly be considered satisfactory. 
Owing to itẹ brevity it is possible to give this in full, 
“This defect in a lens [the defect of chromatic abeira- 
tion] is @eviated by the combination of a double convex 
lefis of crows glass, with a convexo-concave of Jint glass 
(Fig. £22). The effect:of the second lens is to se-blend 
the coloured rays which the first has produced, and at 
the same tife such an amount of refraction is freserved 
as to Bring the light toa focus.” As nowhere if are 
pointed oufdhat for the same degree of refractioh flint glass 
produces more dispersfon than 6rown, it is not difficult to 
imagine that g stiident might fail te form any very clear 
idea of the princhle of the achromatic lens, nor is Ae 
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likely to be maternally helped by the figure Q229 which 
certainly does ngt represent either the section or @ny 
other vfew of any achromatic lensethat was ewer made. 


jelffit were not for the s@ctiong fines it would Beea good 


perspecti®e drawing’ of a short cylindér ; the ellipse which 


@Ppears to be the, end of such a &ylinder is really meant 


to show the crown lens in section, ad the figure of 
uniform thickness by its side, as thick everywhere as the 
ellipse is in 
of the cylinder, is meant for the section of the flint lens. 
Sithplicity in a diagram is a thang to be desired, but 
there is more than simplicity here. 

è Very little is said about spectrum analysis; and its 
application to the measurement of the motion of the 
heavenly bodies in the line of sight is notgeven men- 
tioned. ° 

The general weakness of the optiaal part is to a 
certain extent comPegsated for by the chapters on polar- 
isation, which have much to recommend them. There is 
here, however,g paragraph which requires explanation. 
“Mow it is found that whatever quantity of polarised 
light there is for any incidence other than the polarising 
angle in the reflected beam, there is always the same 
quantity in the refracted beam. At the polarising angle, 
however, the refracted beam exhibits traces of polarisa- 
tion.” What is meant by this distinction is by no means 
clear. 

Heat is more precisely and clearly treated than light, 
but here the general excellence is marred by an example 
to illustrate expansion in which the working out of the 
result shows that the obvious meaning of the ques- 
tion ig not intended. What any one would under- 
stand by the words, “ Find the length of a rod of brass 
which would expand equally with a rod of steel 3 feet 
long under a change of temperature of 10° C.,” is evidently 
—Find what length of brass will increase in length Wy 
the same amount that a 3-foot rod of steel does fes a 
change of 10° C. But what is found in the working of 
the answer is the length of a piece of brass which will 
expand so as to be as long as a piece of steel 3 feet longe 
when each is razsed 10° C. ° 

Sufficient has been said to show that this book js not ° 
as clear and accurate in either the text or the figures as 
might be expected an a new edition. ° 





` OUR BOOK SHELF 


Cholera Curable. By John Chapman, M.D. (London : 
Churchill, 1885.) » 


Dr. CHARMAN has had the opportunity of testing, in the 
Hôpital de la Charité in Paris, his method of the so- 
called neuro-dynamic treatment in Asiatic cholera, and 
his demonstration of the success of this treatment 
constitutes, we take it, the cardinal motive for the 
production of this look, although a good pany other, 
mostly theoretical, considergtions are brought into the 
discussion. 

The symptaps of Asiatic cholera are explained by a 
number of assumptions on the action of the spinal cord 
and the symgatheticenervous system, but as to which we 
look in vain experimental proof. The theories con- 
cerning the etiology and causation of cholera are fully 
treated, and then Dr. €hapman promises to furnish us 
with a complete solution of these problems in a discovery 
made by him as to the cause of cholera. When, how- 
ever, we come to analyse what he really as discovered, 
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it turns out,that he himself is moving *in a’ circle of fal- | gas, water, and steam ; methods of testin steam-enginés 


lacles. While denying the specific natuge of tke cholera 
virus, hg explains this latter by the symptoms*of the 
disease, *Assuming, for the sake of argurfient, with Dr. 
Chapman, the particular*disturBances of functign in the 
oord ànd the sympathefjc nerves to which the symptoms 
of cholera are dye, how does this bringe us nearer to the 
knowledge of what causes these particular disturbances ? 
“By saying, or even by showing, that such and such a dis- 
turbance in the function ef the cord arf sympathetic 
causes such and such a $ymptom of disease, we are 
not one iotê nearer the answer to the question, Vjhy 
did such and such a @isturbance take place? what Mas 
caused it? The answer to this one wants to know, but 
this is not supplied by Dr. Chapman. It is quige trug 
that a great many conditions are required to favour*the 
outbreak and spread of eholera, e.g. conditions of tem- 
perature, w&ter, atmospheric disturbances, soil, &c., &c., 
but all thêse conditions may be present without producing 
cholera, or typh®id fever, or any other similar disease. 
Why? Because the actual cause ofethe disease is absegt. 
These two things, viz. segondary conditions favpuring the 
outbreak and spread, and the actual causg, must be kept 
separate ; but evidently Dr. Chapman has not arrived at 
this as yet. 

The chapters VIII. to XV. describe the various methods 
of treatment of the disease, and they form.the most 
important part of the book. E. KLEIN 


Seaweeds, Shells, and Fossils. 
and B. B. Woodward. 
and Co 


THE object of this book is to give to the young English 
collector a general knowiedge how to set about collecting 
the more common seaweeds, shells, or fossils. 

In the first case the subject is dealt with generally, 
classifying the different seaweeds and stating wheye each 
is most likely to be found, and, when found, the best way 
to press them and get them ready for the cabinet, the 
most economical way of making or obtaining which is 
given. e 
Secondly, shells are dealt with, descriptions and dia- 

being added where necessary, together with a table 


By Peter Gray, A.B.S., 
(London: Swan Sonnenschein 
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of the more important genera, showing the approximate 
number of species belonging to each genus, and their 
distribution. 

Thirdly, and lastly, different localities are pointed out 
where fossils are best found, and the best mode of 
arranging them in the cabinet. A table of the principal 
fossiliferous strata arranged in chronological order, with 
notes en the different formations mentioned in the table, 
and also of the principal divisions of fhe animal kingdom, 
are added to show the order in which the fossils should 
be arranged. S 


The Modernised “Templeton”; or,“ The Practical Me- 
chanics Companion.” @y William*Templeton. Revised 
and Modernised by Walter S.-Hutton, C.E. (London : 
Crosby Lockwood and Co., 1886.) 


TEMPLETON’S “ Mechanic’s Workshop Companion” is a 
work familiar to most mechanics and draughtsmen, having 
been considered for the last quarter,of a century a useful 
book of ref€rence by all connected with the management 


this description require revising very often, and consider- 
ing the enormous development of the mecifanical sciences 
during the last few years no one will wonder on hearing 
that even “ Templeton” has to be modgfiised to keep 
pace with the times. ` 

The reviser tells us that he has endeavoured to follow 
as far as possible the lines of tħe original work, at the 
same time bringing all the information up to date. Much 
new matter has been added, giving information on air, 

: ° 


of engineering workshops amd kindred trades. Books of 


and boilers; turbines and ther watef notors; the 
strength and weights of material; and miscellaneous in-» 
formation too numerous to givéig detail. e- 

The work has for a frontispiece an illustr&tion of the 
fine compound locomotive “ The Marchioness of Stafford,” 
designed by Mr. F. W. Webb, the able locomotive supes- 
intendent of the London and NortlfWestern Railway. 
On seeing this we are at once led to imagine that at last 
we have found a beék giving recenig data on locomotive 
engineering, and likely to fill®a want seriously felt by 
those ‘who study that most interesting branch of mechan- ~ 
ical engineering. We are told to “see p. 360,” to which we 
turn hoping to find a section devoted to locomotive work, 
having Mr. Webb’s fine engine as an example of the 
latest advance. We find a third of a page giving the 
bare dimensions of the compound. Even the index makes 
matters no better, for the book contains no locomotive 
data whatever! Considering the thousands of ‘mechanics 
engaged in this class of work, this is a great pity, and 
should be remedied in a future edition. œ 

An excellent abstract is given of the results of experi- 
ments on riveted joints, with special reference to practical 
work by Prof. Alexander B. W. Kennedy. This is most 
interesting and useful, and will well repay careful study 
by those connected with the manufacture of soft steel 
boilers and bridges. 

The book contains all the usual tables, embracing every 
subject likely to be required by the intelligent mechanic 
or draughtsman, including extensive practical rules and 
data, Instruction is also given in the rudiments of arith- 
metic, algebra, and trigonometry. N. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible fore opinions ex- 
pressed by his correspondents, Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts, No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing. interesting and novel facts.) 


Foreign Fishery Boards 


In reference to recent statements in NATURE on this subject, 
it will interest your readers to know that in Italy the Govern- - 
ment has constituted agFishery Boar@ which, my friend Prof. 
Giglioli, of Florence, tells me, is actively employed in advising 
the executive and in inquiring into the grievances and difficulties 
of fishertnen, and the suggestions for improvement of fisheries ; 
it has also recently, at the expense of the Government, taken 
practical measures in the stocking of lakes with fish, ané in the 
cultivation of sea-fish. This Commission is a branch 8f the 
‘Ministry of Agriculture, Industry, and Commerce,” which 
corresponds to our Board of Trade. The members of the Fishery 
Commission, with the exception of the first three named below, are 
exclusively scientific men, They are as follows :,-The Permanent 
Under-Secretary of State for Agriculture ; the Permanent Unter- 
Secretary of State for Commerce ; a distinguished lawyer ; M. 
Minni, of Venice; Dr. Renier, gf Chioggia (representing the 
fishermen of this island); M. Friedlander, of Comacghio (spe- 
cially acquainted with the peculiar fish-culture of this district ; 
Prof. Giglioli, Florence: Prof. Targioni-Tozzetti, Florence ; 
Prof. Costa, Naples ; Prof. de Vincentis, Taranto ; Prof. Canes- 
trini, Padua; Prof. Pavesi, Pavia ; Prof. Issel, Geneg, 

The Commission meets from time to time in Rome. 
questions submitted to it are brought forward and ferred 
separat€@ly to one or two members, who are Yequested to dfaw 
up a report on the particular subject thus referred. The report 
may Na months, and involve experiment®r resé&rch, or 
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it may a simple matter. The report when pres@ted is 

discussed by the whole Commission. The conclusions apd 

recommendations which it embodigs are modified $y vote of the 

majority, and it is obvious gfrom the €ogstitution of the Board 

that the scientific experts have the voting stength. 

The members of the Board or Commissign ar® pfid travelling 
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expenses and 25 frgncs a day gach during its sessions in Romeg 
or other fixed place of meeting. . 

e The constitution of this Board ts admirable, since it secures a 
fair represemtation of the Igading scientific men of Italy. The 
Italian Gover&ment does not, it seems, refer such questions 
exclusively to one individual, but endeavours to obtain a con- 
segsus of the scientific opinion of the country. 

Hôtel de la Ville, Forence E. Ray LANKESTER 





Fabry’s Comet and Barnafd®s Comet 


Nor having seen any mention of the rapid apparent geowth 
‘of the tail of Fabry’s comet, probably some of your readers are 
not aware to how great a length it extended. On April 26 
occurred the first fine night after a very unusual series of over- 
cast ones, and about 14h. G,M.T. I was surprised to-see the tail 
reaching up to, or at least to within 1° of, 3 Cassiopeiæ, a dis- 
tance of 38° from the place given in the ephemeris for the 
nucleus, which was far. below the horizon; and the tail would 
doubtless h&ve been visible to a greater distance but for the 
brightness of the Milky Way. The following night, about roh., 
it reached at leasg up to the Cluster in Perseus, a distance also 
of 38° from the predicted position of the nucleus; it was very 
narrow both nights. The next night, which was pretty fine, I 
failed to find any trace of the tail. 

The principal tail of Barnard’s comet is also very narro: on 
May 1 its length was 44°, as seen with a pair of field-glasses. 
With the telescope this comet had also a faint tail 2, about 16’ 
long, making an angle of 65° or 70° with the other. 

Sunderland, May 7 T. W. BAcKHOUSE 


“ Pumice on the Cornish Coast” 


STEAMER-CINDERS, similar to those referred to by Mr. 
Whitaker in NATURE for April 29 (p. 604), occur frequently on 
the Falmouth beaches ; but as there seemed to me little proba- 
bility of their being mistaken for pumice, I did not refer to 
the >a in my communication to your columns (April 15, 
P. 559). 

Mr. Murray tells me that the pumice I found is felspathic, 
and that from its form and diminished buoyancy it had evidently 
been a long time in the water. The fragment was sent by him 
to, Mr. Whitaker, who at once recognised its true character and 
its distinction from the steamer-cinders observed by him on the 
Suffolk coast, one of which he sent to Mr. Murray to satisfy 
him as to their very evident source. H. B. Guppy 

95, Albert Street, Regent’s Park, N.W., May 8 





THE VELOCITY OR LIGHT 
. I. 


[A reinvestigation of this important constant has recently been 
published by Prof. Newcomb. Before we state his methods and 
think it well to reproduce the following admirable 


results Y 
historial notice with which his monograph commences,—Ep. ] 


WHEN it became clearly understood that vision was 

not an*immediate perception of objects by the eye, 
ut was produced by the passage of an entity called light 
rom the object to the eye, the questi@n of the time which 
night possibly be r€quired for this passage became one 
of interest to physical investigators. The first proposal 
or an experimental investigation of this question is due 
o falileo.! He suggested that two observers, each hold- 
ng a lantern,eshould be stationed at a distance apart, in 
ight of each other. Each should be supplied with a 
creen, byswhich he could, in a moment, cover or uncover 
sdantern. One observer should then uncover his lantern 
nd gao un@ver the other the moment he pergeived 
je light from the first lantern. The interval which 
lapsedeafter, the first uncovered his light, until he per- 
eived the light of the second, would be the terval 
equire? for the light to go and come, plus fhe time 
equired forthe second observer to perceive the light and 
rake the required mgva@meft. Tis experiment was tried 
y the- F Iorentine Academy, and of Course resulted in a 
A Soe Florentine’ I P. 402, where reference is made t» 
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conclusion that the’time required was insensible, since ye 
now knew hat itewas far below any interval that could 
have been detgcted by so rude a method. ° 


e ftis, however, interestigg tonptice that, rudé ¢hough 
ple 


this expewmgnt was? the principle onewhich it was hased 
is the same which underlies one ef the most celébrated 
methods used in tecent times forthe agtainment of the 
same object. Two very simple improvements which we, 
might have imggined the Academicians to make in their 
experiments are these :— . ` 

Firstly, to dispense with the second obsegver, and in 
hisfplace to erect a mirror, in which the first observer 
could see the image of his own lantern by reflectton. The 
tyme required for the second observer to perceive the 
lighg asd uncover his lantern would then have been 
eliminated from the problem. The interval sought would 
have been that between the montent at which the observer 
uncovered his lamp and the moment at which he gerceived 
the reflection. 

Secondly, to use ghe same screen with which he un- 
cowered his own lamf, to cut off the returning ray from 
the distantemirror, and thus obwate the necessity of an 
uncertain estimmte of the interval between his muscular 
effott in removing the screen and his perception of the 
return flash of light. If the image was perceived before 
he could cover his own eye with the screen removed from 
the lamp, it would show that the interval of passage was 
less than the time required to make a motion with the 
screen, This interval might have been reduced almost 
indefinitely by having both lines of sight as near together 
as possible. 

Had these improvements been made, the Academicians 
would have had, in principle, Fizeau’s method of measur- 
ing the velocity of light by the toothed wheel, a tooth 
being represented by the screens. To realise the princi- 
ple more fully, the two lines of sight should have been 
rendered absolutely coincident by reflection through a 
telescope. It does not, however, appear that any effort 
to put the question to a severer test was made until the 
subject was approached from a different point of view. 
It was probably considered that the passage was absolutely, 
instantaneous, or, at least, that the velocity was above all 
powers of measurement. * 

The subject was next approached from the astronon‘ical 
side. In 1676 Roemer made his celebrated communica- 
tion to the French Academy, claiming that observation of 
the eclipses of the first satellite of Jupiter did really prove 
that light required time to pass through the celestial 
spaces.1 He found 11m. to be the time required for light 
to pass over a distance equal to the radius of the earth’s 
orbit. Dominique Cassini, while admitting thgt the 
hypothesis of Roemer explained the observed inequality, 
contested its right to reception as an established theory, 
on the ground that the observed inequality might be a 
real one in the motion of the satellite itself.? 

Continued observation showed that the time assigned by 
Roemer for the passage of light between the earth and sun, 
or “ the l®ht equation ” as.it is briefly called, was somewhat 
too great. In 1809 it was fixed by Delambre at 493°2s., 
from an immense number of observations of eclipses of 
Jupiter’s satellites during the previous 150 years. This 
number has been received as a definitive result with adegree 
of confidence not at all warranted. In 1875, Glasenapp, 
then of Pulkowa, from a discussion of all" available 
eclipses of Jupiter’s first satellite between 1848 and 1870, 
showed that results between 496s. and sors. could be 
obtained from different classes of these observations by 
different hypotheses.’ e 

Paris Memoirs, me i. Pp- 212, and tome x. p. 575, 

? Ibid. tome viii. p. 47. Poggendorff (Geschichte der Physik, p. 656) quotes 
Maraldi as also contesting Rcemer’s explanation on the ground that a similar 
inequality should be found depend.ng on the position of Jupiter in his orbit. 
The ground here taken was quite correct, the cnly fallacy being the 
assumpticn that such an inequality did not exist. 

3 This paper of Glasenapp's was published cnly in the Russian language 
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as an inaugural dissertation, and in consequence has nevey become genera: 
known. 
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As not trace of Delambre’s investigation yemains in 
print, and probably not in manuscript, ¢t is impossible to 
subject f, to any discussion.1 e è 

Theediscovery of abgrwatiow by Bradley afforded ane 
jndependent and yet more accurate mêthod of d@ermining 
the light equation. Wè call to mind that the latter con- 
stant, and that of abetration, are not to be regarded a$ 

eindependent of each other, but only as two entirely 
distinct expressions of the, same result. @he constant of 
aberration gives a relation between the velocity of light 
and the velecity of the earth in its orbit from which, by a 
very simple calculatiog, the time required for light to v 
from the®sun to the earth may be deduced. 

It is remarkable that the early determinations of tlee 
constant of aberration agreed with Delambre’s feteemi- 
nation of the light equatign, although we now know they 
were both gn error by an amount far exceeding what was 
at the time, supposed probable. Struve’s value, 20445, 
determined in g845 from observations with the prime 
vertical transit of Pulkowa, has beenethe standard up to 
the present time. The recent determinations by Ny®én 
being founded on a mh longer series of observations 
than those made by Struve, and including determinations 
with several instruments, must be regarded as a standard 
at present. His result is :—? 

Definitive value of the constant of aberration = 20"'492 
+ o”006. 

At the time Struve’s result was published there was 
an apparent difference of I per cent. between its value 
and that of the light equation determined by Delambre. 
The question then naturally arose whether the light 
equation, deduced on the hypothesis that the tangent of 
the angle of the constant of aberration was the ratio of 
the velocity of the earth in its orbit to the velocity of 
light, might not need correction or modification. This 
question cannot yet be considered as definitely settled, 
since the modifications or corrections might arise from a 
variety of causes. One of these causes is connected with 
a very delicate question in the theory of the luminiferous 
medium ; a question which can be most clearly under- 

etood when placed in the fellowing form :—It is a result 
of optical principles that a ray falling perpendicularly 
ugop the bounding surface of a refracting medium retains 
its direction unaltered. Now, if this surface is carried 
along by the motion of the earth, and the light comes 


. from a star, and it is desired that this surface shall be 


so directed that there shall be no refraction, must it be 
placed perpendicular to the ¿rue direction of the star as 
freed from aberration, or to its apparent direction as 
affected by aberration? The difference of the two direc- 
tions may exceed 20’, and since the index of refraction of 
glass exceeds 1'5, there will be a difference of more than 
10” in the direction of the refracted ray, according as we 
adopt one or the other hypothesis. Assuming that the 
standard direction would be perpendicular to the true or 
absolute direction of the star, it is easily shown that the 
constant of aberration determined iff the usual way would 
be too large by a quantity depending on thegratio of the 
thickness of the objective to the focal length of the tele- 
scope. In an ordinary telescope the difference would be 
nearly one-hundredth of the total value of the aberration, 
and would, therefore, closely correspond to the discre- 
pancy betgveen Delambre’s result*from the satellites of 
Jupiter and the modern getermmations of the constant 
of aberration. The question of this particular cause was 
set at rest by Airy’s experiments with aptelescope filled 
with water, which showed that the result was independent 
of the thickness of the objective, and, thayefore, that the 
apparent direction of the star was that on“vhich refraction 
depended. e 

If, in accordance with the umdulatory theory of light, 


1 The author could find no remains of this investigation among Delambre’s 
papers at the Paris Observatory. 
Mémoires del Académie Impériale des Sciences de St. Pétersbourg, vii. 
série, tome xxxi. Mo. g. 
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we suppose the hypothetical entity callegl “the lumi- 
niferous medium ” to be a substance, each part of which 
has its own definite and fixed location in space, then w® 
must conceive thet another unkifown quantyy*may enter 
into the problem, namely, the motion of the heavenly 
bodies through this medium. We have relative motiops 
in the solar system, exceeding 50 kilemetres per second, 
and possibly greater relative motions among the stars. 
Now it is clear thatthe heavenly bodies cannot all be at 
rest relative to tlfe medium, put Must move through it 
with welocities at least of the order of 50 kilometres per 
second, and possibly greater without limit, since it is con- 
ceivable that the whole visible universe might be moving 
in a common direction relative to the medium. 

It is easily seen that if we suppose the velocity of the 
earth, through the medium, to have a small ratio, a, to the 
velocity of light, then the observed constant of aberra- 
tion may be altered by an amount found by multiplying 
its value by a quantity of the order of magnitude of a. 
This alteration would be entirely arenie if the earth 
does not move through the medium with any greater 
velocity than it does around the sun, since the value would 
then be only zøbgo. It is remarkable that so far as yet 
inve#igated every optical effect arising from such a motion, 
which could be measured on the surface of the earth, is 
of the order of magnitude of the square of a. Thus, no 
phenomenon has yet been discovered which can be traced 
to the motion in question. 

Assuming that there is no general.motion of the solar 
system through the ether of a higher order of magnitude 
than that of the relative motions of the fixed stars to each 
other, and that the ordinary theory of aberration is correct, 
there will be three constants between which a relation 
exists, such that when any two are found the third can be 
determined. These constants are :— P 

1. The distance of the sun in terrestrial units of 
measure ; 

2. The velocity of light in units of the same measure ; 
and 

3. The constant of aberration, or, which is supposed to 
be equivalent, the light equation. 

Until our own time the first and third constants were 
used to determine the second. From the fact that light 
required about 500 seconds to traverse the distance from 
the sun to the earth, and that the distance of the sun was, 
as supposed, 95,000,000 of milesyit was concluded that 
light moved 190,000 fhiles per second. The hopelessness 
of measuring such a velocity by any means at the com- 
mand æf physicists was such that we find no serious 
attempt in this direction between the date of the futile 
effort of the Florentine Academy, and thateof the 
researches of Wheatstone, Arago, Fizeau, and Foticault 
nearly two centuries later. One of the most curious 
features presented by the history of the sabject is that 
two entirely distinct methods, resting on different princi- 
ples, were investigeted and put into eperation almost 
simultaneously. The revolving mireor of Wheatstone, 
and its application to determine the duration of the 
electric spark and the velocit$ ef electricity, come first in 
the order of time. But, before this ingenious ifistrunfent 
had been applied to the actual measurementof the velotity 
of light, Fizeau had invented his toothed wheel, by which 
the same object was attained. oe 

Fizeaw’s paper on the subject was presented to ethe 
Academy of Sciences on July 23, 1849.1 We have glready 
show’ that his method and that of Galileo rest fuħda- 
mentally upon the same principle. The arrangegnent of 
his app\iratus was substantially as follows :— ae: 

A telscope was fixed upon a house at Surésne Pointing 
to the hill Montmartre. On this hill was a second fixed 
telescope looking directly itto ethe ‘first, the distance 
between them being abdut 8633 meftes. In the focus of 


this sécond telescope was fixed a small reflector, so that 
e 1 Comptes r€ndus, vol. ores, Pp. go. 
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a beam of Mglft from the first would be reflected dire@ly 
back to it. By means of a¢ransparent glass, fixed in the 
eye-piecg at an angle of 45°,a beam of light was sent 
from the fæst telescope to the second, and, on its return? 
through a total distance of 17 kilometres, could be 
éeen as a star by an eye looking through the first. 
Alongside the eyé-piece of the latter a revolving wheel, 
with 720 teeth cut upon its circumference, was fixed in 
such a way that the beam of light both in going and 
coming had to pass betwten the teeth. When the wheel 
was set so that the tooth was in the focus, the beath would 
be entirely cut off in its passage through the telescope. 
Changing the position of the wheel through half the 
space between the middles of two consecutive teeth, the 
light would go and come freely between the teeth. When 
the wheel was set in revolution a succession of flashes 
would be sent out. If, on the return of each flash, a tooth 
was intetposed, it would be invisible to the eye looking 
through the telescope. Fizeau found that with a velocity of 
12°6 turns peg second cach flash which went out was on its 
return cut off by the advancing tooth. With a velocity 
twice as great as this it was seen on its return through 
the opening next following that through which i went. 
With three times this velocity it was caught on the second 
tooth following, and so on.1 

This experiment of Fizeau was soon followed by the 
application of the revolving mirror of Sir Charles Wheat- 
stone. Shortly after measuring the duration of the 
electric spark this investigator called attention to the 
fact that the same system could be applied to determine 
the velocity of light, and especially to compare the velocities 
through air and through water. In 1838 the subject was 
taken up by Arago, who took pains to demonstrate that 
it was possible, by the use of the revolving mirror, to 
decide between the theory of emission and that of undula- 
tions by determining the relative velocities in air and in a 
refracting medium.” 

The difficulties in the way of securing the necessary 
velocities of the mirror and of arranging the apparatus 
were such that Arago never personally succeeded in 
carrying out his experiments. This seems to have been 
done almost simultaneously by Foucault and Fizeau 
about the beginning of 1850. Both experimenters seem 
to have proceeded substantially on the same principle and 
to have reached the same result, namely, that the motion 
of light through wate» was slower ghan through air in the 
inverse proportion of the indices of refraction of the two 
media.3 

An important and most necessary modifi@ation of 
Arago’s plan was made by these experimenters.¢ As 
origjMally proposed, the plan was to send an instan- 
taneous flash of light through water and through the air, 
and to receive it on the revolving mirror and determine 
the relativé deviations in the positions of the images 
produced by the two rays. This system would, however, 
bę inapplicab& to the measuremen® of the actual time of 
transmission, owfig to the impossibility of making any 
comparison between the, time at which the flash was 
tfansmijtted, and that at which it was received on the 
Wirror. This circumstance would, indeed, have rendered 
the actual realisation of Ardgo’s project nearly impossible 
for the reason that the flashes of light, seen through the 
water, w®uld have reached the mirror at every point of 
its revolution ; and only an exceedingly small fraction of 
thene could hağe been reflected to the eye of the @bserver. 

This difficulty was speedily overcome by Foucault and 


, 

- Itis curioffs that the author’s account of this remarkabl experiment, 
which gorms an epoch in the history of physical science, is cgtained within 
the limits of two pages, and-terminates without any definite discussion of the 
results. It is merely stated that the result is 70,948 leagues of 25 to the 
degree, but® fhe Yelocity, jn k@ometres, which must have been that first 
obtained, is not given, ngr Is it stated wat length the degree was supposed 
to have in the computation. 

i a deol a 1838, vol. vii. p. 954; @Æuures de François A rago, 
vol. vii. p. 569. ? e 
3 Comptes rendus Xxx. 0, Pp. 551 afd 771. 
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Fizeag by a mogt ingenious arrangement, of equal import- 
ance With the revolving mirror itself. Instead of sending 
mdependen? flashes of light to be reflected from the 

K : e e 
mirror, g gontinueus beam wês first reflected from the 
revolving mirror itself to a fixed mirror, and«réturned 
from the fixed mirror back on its pwn path to the revolving 
one. A succession of flashes was thus emitted as it were 
from the fixed mirror, but their correspondence with ‘a 
definite posifion of the revelving mirror was renderede 
perfect. Moreover, by this meang, the image was rendered 
gptically continuous, since a flash was sent through and 

ack with every revolution of tĦe mirror, and after the 

velocity of the latter exceeded 30 turns per second, the 
syccessive flashes presented themselves to the eye as a 
perfectly continuous image. 

It was not until 1862 thae this system was put inte 
operation by Foucault for the actual measufment of the 
velocity of light through the atmosphere. A new interest 
had in the meantime been added to fhe problem by the 
giscovery that the loag-accepted value of the solar parallax 
was too gmall, and that the measurement of the velocity 
of light afforged a method of fixing the value of that 
censtant. The central idea of the method adopted by 
Foucault was that already applied in comparing velocities 
through different media. The element sought is made to 
depend upon the amount by which the revolving mirror 
rotates while a flash of light is passing from its surface to 
the distant reflector, and coming back again. As the 
details of Foucault’s method will be best apprehended by 
a comparison of them with those adopted in the present 
investigation, a complete description of his apparatus will 
here be passed over. It may, however, be remarked, that 
what he sought to observe was not the simple deviation 
of a slit, but the deviation of the image of a reticule. The 
deviation actually measured was 0'7 millimetre, and the 
system adopted was to determine at what distance, with 1 
define velocity, this amount of deviation could be 
obtained. His result for the velocity of light was 298,030 
kilometres per second. 

The next measures of the element in question were 
those of Cornu. The method which he adopted was itot 
that of the revolving mirror, but Fizeaw’s invention agthe 
toothed wheel. His earlier measures, made in 18%, and 
communicated to the French Academy in 1871, led to a 
result nearly the same as that of Foucault! This result 
was, however, not so satisfactory that the author cou! 
record it as definitive. He, therefore, in 1874, repeatec 
the determination on a much larger scale a9 with * 
more perfect apparatus. The distance between the two 
stations was nearly 23 kilometres, and therefore much 
greater than any kefore employed. He was thus*enabled 
to follow the successive appearances and extinctions of 
the reflected image to the thirtieth order; that is, to 
make fifteen teeth of his wheel pass before a flash returned 
from the distant reflector, and to have it stopped by the 
sixteenth tooth, ə 

Thisemethod has a defect, th® result of which is evident 
by an ex€mination of Cornu’s numbers. It is that the 
extinctions and reappearances of the light as the wheel 
changes its speed are not sudden phenomena, occurring 
at definite moments, but are so gradual that it is difficult 
to fix the precise moment at which they occur. Of this 
defect the able experimenter was fully consfous, and his 
discussion of the disturbing ®auses which come into play, 
and of the amount of error due both to the apparatus, 
the observer; and to the method of eliminating them, 
form altogether one,of the most exhaustive discussions of 
a physical blem.? But the uncertainties are not of 
a kind which admitgf complete investigation, and it now 
appears that although his result was far superior in point 
of accuracy to that of Foucault, it was nevertheless in 
error by about o'oor5 of its whole amount. It was, in 

1 Comptes rendus, vol. lxxiii. 1871, p. 857. 
2 Annales de l’Observatoire de Paris, dlénoi®s, tome vili. 
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fact when reduced to a vacuum, 300,400 kilometres per 
R d e > 

second, while we may sow regard it as well estabtished 
that the tree velocity is less than 300,000, © e 
.The next determinatio&*of tlfe velgcity of light was 
o that of Michelson,’ whoge result was 299,910*kilometres 
per second. His savestigation being a part of the first 
volume of the present series need not be here discussed, 
btt it is worth while to remark that his method seems 

efar superior in reliability to any before appli€d. 

An attempt has been madè by Messrs. James Young 
and George forbes to “improve. Fizeau’s method, Y 
diminishing the uncert&inty arising from the gradual 
extinction of the visible image.? By the method of these 
experimenters the result depends, not upon the mgment 
when the image disappears, but when two images, side 
by, side, are equal in brightness. This is effected by 
employing to reflectors, at unequal distances, but nearly 
in the sanfe line from the telescope, to return the ray. 
Each reflector thef& forms its own image in the field of 
view of the sending telescope. With a”regularly increay 
ing velocity of the toothed, wheel, each image gges inde- 
pendently through the same periodic series pf changes as 
when only one mirror is used; but owing to the unequal 
distance the period is not the same. If the speed of the 
mirror be carried to such a point that the difference of 
phase in the two images is half a period, then one image 
will be increasing while the other is diminishing, and the 
stage at which the two images are equal would appear to 
admit of fairly accurate determination. 

‘The distant reflectors were separated from the observing 
telescope by the Firth of Clyde. The distances were 
respectively 16,835 feet, and 18,212 feet. A study of the 
printed descriptions of their experiments gives the im- 
pression that the performance of the subsidiary parts of 
the apparatus was not such as to do justice to the method. 
The resulting velocity of light was 301,382 kilometres 
per second, and the difference between the extreme 
results of twelve separate determinations was 4000 
kilometres. 

‘The most important result of the work of these gentle- 
mên, could it be accepted, wold be the establishment of 

© a difference between the velocities of differently-coloured 
rays. e We may regard it as quite certain, from the 
absence of any change in the colour of the variable star, 
B Persei, while it is increasing and diminishing, that the 
„difference between the times required by red and by blue 
rays to reach us from that star cannot exceed a moderate 
e fraction of one hour. It is quite improbable that its par- 
allax i$ more than oI, and therefore probable that its 
distance is 2,000,000 or more astronomical units. The 
possible*difference between the velocitigs in question can, 
therefore, only be a small fraction of the hundred-thou- 
sandth part of either of them. No apparatus yet devised 
would suffice for the measurement of a difference so 
minute, and we are justified in concluding that the phe- 
nomena observed by Messrs. Young and Forbes arose 
from some other cause @han a difference between the 
velocities of red and blue rays. ° 

The present determination had its origin as far back as 
1867. In his “Investigation of the Distance of the Sun,” 
published in that year, the author introduced some 
remarks upon Foucault’s method, and pointed out the 
importance % the determination of the solar parallax of 
repeating the determination ®f Foufault on a much larger 
scale, with a fixed reflector placed at a distance of three 
or four kilo.netres.* ? 

From that time forward the subject excited the atten- 
tion of American physicists, sever%l of g®hom formed 
plans, more or less definite, for EN ge the experiments. 
As, up to the year 1878, no important steps in this direc- 

1 Astronomical Papers of the American Ephemeris,” vol. i. part iii. Owing 
to an error in applying one of the corrections the result was given as,299.942 
k.lo.netres. 

2 Philosophical Trygusactions for 1882, p. 231. 

3 Washington bservations, 1865. Appendix ii. 
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first noticed by Mr. 
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tidh had been taken, the authér, in Aprtl a@f that year, 
brought the subject before ethe National Academy of e 
Sciences, with the view of elicking from that body an 


expression of opinfon upon the propriety of asking the 


Government to bear the expens@s of the work. The 
subject was referred to a Select Committee, who, in Januaryg 
1879, made a favourable report on the Subject, which was 
communicated to the Secretary of the Navy. On the 
recommendation of the Secretary, Hop. R. W. Thompson, 
Congress, in March following, neade An appropriation of 


$5000 for the purpose, and the author was charged by the 


Department with the duty of carrying out the experi- 
ments. 
In the meantime it became known that Mr. Michelson 


had made preparations for repzating Foucault’s deter- 


mination et his own expense, with the desirable improve- 
ment of placing the fixed reflector at a considerable dis- 
tance. But before the reliability of Mr. Michelsd@n’s work 
had been established, the preparations for the present 
determination had been so far advanced thgt it was not 
deemed advisable to make any change in them on account 
of what Mr. Michelson had done. The ability shown by 


the latter was, however, such that, at the request of the 
writer, he was detailed to assist him in carrying out his 


own experiments, and acted in this capacity until Sep- 


tember 1880, when he accepted the Professorship of 


Physics in the Case Institute, Cleveland, Ohio. After the 


departure of Mr. Michelson his place was taken by 


Ensign J. H. L. Holcombe, U.S.N., who assisted in 


every part of the work to the entire satisfaction of the 


projector until its close. 





PANCLASTITE 
D® SPRENGEL has sent us a reprint of a note sent 
by him to the Chemzcal News on this subfect. After 
showing that these new explosives, so named by Mr. Turpin, 


are not original, he continues :— 


“The ‘beau idéal’ of a detonating explosive is a mixture 
of 8 parts (88°9 per cent.) of liquid oxygen and 1 part (L1°I 
per cent.) of liquid hydrogen. : 

“ In my paper of 1873 I say, p. 799 :— On referring to 
the foregoing table the reader will be reminded that per- 
oxide of hydrogen is the highest oxygen compound known, 
while nitric anhydride is the compound which contains 
the largest amount of oxygen available for combustion 
(74 per cent.). But asehis compoufd, as well as the next 
two, nitric peroxide (69°5 per cent. oxygen) and tetranitro- 
methane, (65°3 per cent. oxygen) are : at present: on 
account of their nature and their difficult preparation, 
meré chemical curiosities, my attention naturally turned 
to the fourth, to #¢¢ric acid (63°5 per cent. oxygen), which 
is a cheap and common article of commerce.’ 

“ Now, when Mr. Turpin’s attention turned to the second 
oxidiser on my list—to nitric peroxide—he found that this 
substance does zo¢ corrode metals, such as iron, copper, 
and tin under 356° F? (180° C.); and further, that com- 
bustible liquids, such as petroleum, carbon bisulphide, and 
nitro-benzene are readily solubg,in nitric peroxide with- 
out rise of temperature. These are valuable properties, 
Turpin. - 

“What was formerly a clfemical curiosit is now an 
article of commerce. Nitric peroxide may be bought 
to-day at eighteenpence the pound, and I see fwys and 
means of producing it a great deal more cheaply. Nitric 
peroxide is a yellowish liquid, heavier than water ($. gr. 
= 1'451), and boils at 71° F. (22° C.), but may be kept like 
ether or gimilar volatile liquids. In France it imsenteabout 
in tinned-\on cans. ; ° 

“ Taking as a typical example a benzene-mixture— 


C,H, = 184 = 170€ e_ 626 CO,” 
"EE O 136 H0 
74(NO2) = 81% = 38N «2 °° 
100°0 ® e . 
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we see, that the ,18'4 parts of benzene require 56°8 parts 
of oxygen for Phe oxidation of their carbon and hydrogen 
carbonic acid and water, This oxidation or combustion 
takes plac@ at the momeat of explosion gt the expense of 
the 56'8 parts of oxygen, contained in the rest of the 
mixture—the 81°6 parts of nitric peroxide. No other ex- 
pl&sive now in use (including blasting gelatin) contains 
weight for weight a greater amount of combustible matter, 
and as an explosion of ‘hese bodies is simply a sudden 
combustion, I again hẹg to draw atteiftæn to the fact that 
the oxygen available for combustion in gun-cotton is most 
probably not more than 32°3 per cent. and in fitro- 
glycerin 42°3 per cent.,! while in this case we have with- 
out a doubt 56°8 per cent. Hence no other explosive now 
in use can rival this and similar mixtures in power, as I 
published in 1873. They still remain che most powerful 
explosives known. 

“ It hardJy need be said that an explosive of this nature 
consists of two parts—an oxidising and a combustible 
agent--and that Mr. Turpin with the same maive/é lays 
claim not only @o the first, but also to the latter half of 
the subject. 

“None of my safety explosives are licensed in England, 
though many of them, when mixed, are much lessesen- 
sitive to concussion than common gunpowder. 

“In April 1884 the French military authorities were 
busy near Rochefort with shells of the ‘système Turpin.’ 
These shells, so my informant said, were made of such a 
size, and possessed such a prodigious power, that a ship 
struck by one of them would inevitably be sent to the 
bottom of the sea, even were she the strongest ironclad 
afloat. It is devoutly to be hoped that those whose office 
it is to provide for the defence of the British Navy wzi 
be ready in the hour of need to serve out shells, filled 
with an explosive of equal force or better still with some- 
oe Superior, approaching more closely the ‘beau 
idéal. 











MR. VERBEEK ON THE KRAKATAO DUST- 
GLOWS 


AS it appears from the letter of Mr. Douglas Archi- 

bald in NATURE of April 29 (p. 604) that some 
doubt exists as to the quantity of volcanic dust ejected 
during the Krakatdo eruption in 1883, it may not be in- 
opportune to give an ahstract of what Mr. Verbeek—the 
best authority on the subject—says fh the second part of 
his book. The mistake in the number of cubic kilo- 
metres—which Dr. Riggenbach or his critic magnified 
from 18 into 150—may possibly have arisen from the 
compamson Mr. Verbeek draws between the quantity of 
volcaffic substances ejected by the Tambora in 181 5 and 
that ejected by Krakatá. 

Junghuhn timated the quantity of ashes ejected by 
the Tambora in Sumbawa at 318 cubic kilometres, but 
Mr. Verbeek reduces it by calculation to about 150, 
though he adds thae the data are insufficient to form a 
really correct estimate. It is certain, however, that 
the quantity was consider&bly larger than that ejected 
by®Krakatdo. To calculate this quantity Mr. Verbeek 
måte obseryxations everywhere on the islands and 
along the coasts of the Straits of Sunda; while the 
thickness, of the ashes which fell into the sea was 
omputed according to the difference in the depths 
of the gea before and after the eruption, a difference which 
sreftly varies, arid amounts in some places to 40 nfetres, ° 
f not more. Wherever some doubt exists for want of 
orevious accfirate deep-sea soundings, Mr. Verbegk gives 

* OF these, by the bye, only 38°8 per cent. can be utilised for want of fuel, 
S pointed out byme in my patent of 1871, and verified four years later by 
he force of Nobel's blasting gglati® in which the excess of 3°52 per cent. 
xygen is utilised by thegdissolved gun-gotton, an explosive too rich in 
arbon. See Abbot's table, p. 17, in “The Hell-Gate Explosion near New 


Tork and so-called gRackarock,’ with a few wordsen so-called ‘ Panclastite,’” 
y H. Sprengel. Londoi® E. and F., N. Sgon, 1886. . 
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the lowest figufes. ° These observations are allillustrated 
by maps. *Mr. Verbeek estimates the quantity of ejected 
materiał which fell round the volcano at 18 cubic kilo- 
néires at leat. The pgssible outside margiñ would, 
owever, engt exceed 3 cubic kilometres. Of „this 
quantity, two-thirds, or 12 cubic ķilometres, lies «within 
æ circle with a fadius of 15 kilpmetres drawn round 
Krakatdo, one-third, or 6 kilometres, outside it. Of the 


finer ashes a large quantity were already, during the first ° 


three days, bloWn into the sea,*as appeared from observa- 
tions made on ships; and Mr. Verbeek agsumes that 
eonpiderably less than 1 cubic kilometre remained floating 
in The upper regions of the atmo8phere. This.quantity 
would correspond to a layer of o’002 millimetre thickness 

Ivigedeover the whole surface of the earth, or of oco4 
millimetre over the temperate zones only. 

Such an infinitesimally thinelayer could hardly have 
been the principal cause of the atmospheric phenomena. 
They must be accounted for in a great me&sure by 
the large volume, of aqueous vapéur ejected by 
Kygkatdo, the amount of which lies, unfortunately, 
beyond all,calculation. We haye to deal with two dis 
tinct phenomeng, as Prof. Michie Smith also has shown 
by the two different spectra, and these phenomena had 
different causes: thus, the blue and green tints of sun 
and moon, which were specially observed during the first 
month after the eruption, and only in places close to the 
equator, must be principally ascribed to the so/d particles 
in the volcanic ash-cloud, as various observations have 
shown that these are the main cause of the special ab- 
sorption of the rays of light by which the sun appeared 
blue and green ; the aqueous vapour may have increased 
the phenomenon, for it is known that the sun can look 
bluish through mist. It cannot be said to be a proof 
to the contrary that Mr. Lockyer saw the sun green 
through the steam which escaped from the funnel of a 
steamer, for probably a quantity of ash and soot-particles 
escaped from the funnel at the same time, and it is possible 
that the sun appeared green from that very fact. The steam 
was thus in the identical condition of our volcanic cloud. 
It was only in the beginning after the eruption, before 
the ashes had spread very far, and when, therefore, the: 
density was greater, that they were able within a limiygd 
space to give green tints to the sun. This phenomenon 
ceased when‘the ashes were dispersed further round the 
globe—in the northern hemisphere by the south-west, in 
the southern hemisphere by the north-west winds- and 
when probably also a portion of them fell gradually on 
the earth. 7 

The crimson after-glows which soon followed the erup- 
tion were observed af the same time over a much large: 
area than that withia which the blue and green sifn was 
seen at successive periods, and they are believed by Mr 
Verbeek to have been caused mainly by the masses ot 
aqueous vapour thrown out by Krakatao, and which formed 
the greater part of the volcanic cloud. This vapour, afte: 
condensing and freezpng in the higher and colder regions 
of the &mosphere, produced tfe remarkably beautiful 
sunsets, whfle the ashes may have intensified the pheno- 
menon, besides serving as a centre of condensation for 
the vapour. The real cause of the crimson glows was 
therefore probably the same as that of the evening rec, 
their intensity being a consequence of the extraordinary 
quantity of vapour ingthe upper regions einitted by 
Krakatd. e 


THE PARIETAL EYE OF HATTERIA 


SOME littl&stime ago, whilst engaged in work upo.: 

Hatteria punctaga, I found a curious sense-orgaa 

embedded in the substance occupying the parietal foro- 

men, but was unable at the time to examine the specimen 

further ; Prof. Moseley has kindly directed my attention 

to a short paper published in the Zoologischer A nzergr 
e 





e H ‘ ( 


ae ee ne * + NATURE © [May 13, 1886 








e e J b s . . 
. for Marche 29, 1886, by Von Henri W. de Graaf, “Zur | structure—the two becoming in most cases comptetdly 
Anatomie und Entwickelung der Epiphyse bie Amphibien Separated from each other. ° In Angitis@ fragilis Von 
und Regtilien,” wherein are described briefly (1fthe de- | Graaf finds that the distal part loses all connection with, 
velopment of the epiphysis, and (2) the stfucture of this | the brain, and develops into èa structure regembling a 
part in the adult animal®if cerfain amphibia ang) reptiles®| highly organise? invertebrate eye with, lsowever, the 
An examination by mgans of sections at once revealed | important and curious exception That no nerve is present. 
a the fact that in Hatterja the epiphysis becomes modifieg In Hatteria a still more interesting modification takes 
„in a manner more interesting than that found by Von | place, the distal portion being, as in Anguis, modified to 
Graaf to obtain in Angus fragilis—the most modified | form an eye ; but this, unlike that in the latter, is pro- 
form described by him. °¢ s vided with a well-guerked nerve. 

The epiphysis apparently arises as a hollow outgrowth Fig, 1 shows the structure*of fhe eye. The whole 
from the roof of the third ventricle (region of thalamefce- | is en@losed in a capsule of connective tissue (C); ante- 
phalon),.and in botů amphibia and reptilia becohes | riorly a lens (L) is present, composed of cells whose 
divided into two-parts—a proximal one remaining in con- | nuclei are very distinct. The lens forms the anterior 
nection with the brain, and a distal bladdewshgpéd boundary of a vesicle, the walls of which are formed 
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7  . 
Fic. & Longitudinal vertical section of parietal eye of Hatteria punctata, e 
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_ from within outwards of the following layers:—(1) a | (4), and (5), and in other® $o be connected in their 
layer which is not well marked (x), and which may pos- | passage with the nuclei of these layers. | eee 
sibly be due to the shrinkage and clinging to the walls of However, I hope in a yery short time, to publis? a 
the contents of the vesicle, fluid in life; (2) a layer of | detailed account of the histological structure of the 
rods (R) emabedded in dark brown “pigment, the pigment | organ. = ; ~~ | 
being specially developedenterigrly at the part indicated The capsule containing the eye is filled posterierly 
by the letter K ; (3) a double or even triple row (1 N) of | with connective tissue (CT), in which breaks yp and 
nuclei; (4) a clear layer (M) which scareely takes stain, | ramifies a blood-vessel which enters alog with the n€rve 
and may be called the molecular ; and (5) an outer layer | (B v). 


: : e : 
(EN) of nuclei two or three rows deep. «° Fig. \ represents somewhat diagrammatic®lly a section 
This structure will, so far, be seen to correspond closely | transverse to the parietal foramen, showing that the eye is 
with that-of Anguis. e single and lies exactly in the median line. A depression of 


x Posteriorly a nerve enters theeeye, the fibres spreading | the skin of the head occurs inmegiately over the parietal 
round behind the vesicle; the rods may be observed | foramen, but does not lead down int® ghis, which is filled 
giving off processes from their external ends, which in | up by a plug of comnective tissue (Fig. teT@Fig. 2, PT), 
some cases appear to pass right through the layers (3), | pecially dense (D T) areund the eye apeule: The nerve 

e P e 6 ° e U e 
. . e ` e E S e 








e ee 2 e e j s Š 
2 e 7 e . : 
May 13, 1886] NATURE * on 3 is 
+. eee ime iat Sa za 2 o_* z 2 e te nS, a, 


is single, ansl teads downwards and backwards in tlfe 
gnedian line, being envelopes in the tissue passing from 
the foramen directly to tif roof of the thalamencephalon. 
I have nœ yet actualf traced the nefve itself into the 
brain, but it is difficul® to imagine that it can possibly 
agise as a branch from a cranial nerve, being single and 
medtanly placed, and, as just said, enveloped in the 
material running directly to the roof of the brain from the 
foramen. ee 
There can be littl® doubt that it represents the stalk 
connecting the distal with the proximal outgrowtl» from 
the roof of the thalamencephalon, this part having ap- 
parently disappeared in other reptiles and amphibia (so 
far as is yet known). 

This being the case it is extremely interesting to ob- 
serve that another instance will be added to that of the 


optic nerves in which an, at first, hollow outgrowth from ; 


the brain becomes solid and transformed into a nerve, 
and further that the latter, as in the former case, is con- 
nected with ay organ of vision. 

Though it is difficult to imagine what can be the use 
of the organ in its present state, seeing it is deeply em- 
bedded in connective tissue—so deeply as alingst to 





Fic. 2.—Transverse section through parietal foramen of //a teria punajata. 
Thewgart below the dotted line is situated within the parietal foramen. 


° 
preclude the idea of its being affected by light—yct it is 
important ag showing in the same animal eyes developed 
in both the vertebrate and invertebrate type as regards 
the arrangement of the layers. 

in connection w§th this subject, it%is perhaps of interest 
to point out that in formation of the paired eyes in- 
vagination to form an ,qptic cup takes place, whilst 
apparently it does not do so in the case of what may be 
celled the parietal eye. A little consideration shows that 
the relative “position of the*rods depends entirely upon 
this invagination. In both cases they are formed upon 
the inner*surface of the wall in the position correspond- 
ing to the epithelium of the neural canal: but in the one 
instarfte they sre, by decay of the outer walleof the 
invaginated cup, placed apparently on the outside of the 
optic Yesiobe ; whilst in the other instance they are 
formeg in a similar position, but, as no invaginaffon takes 
place and subsequent decay of one wall, they line the 
cavity of the vesicle. Acgprding to this we must suppose 
that the part of the Wall where the lens is present has 
either disappeared or become modifed into this. 

We may furthereobserve that in both types of eye tke 
nerve enters into connection with the elements on the 


surface opposite to that on which the rods aré developed. 
In canclusion *my thanks are dug to Prof. Moseley for 
hig kindness m drawing my attention to the subject, and 
to Mr. E. B. Poulton, èf Keble College, Oxfotd, who 
kindly pfiic@d two specimens of Hatteria at my disposal, 
nd to Mr.Beddard, of the Zoolofical Society, for the use 
of another specimen. W9 BALIMVIN SPENCER 
Anatomical Department, University Museum, Oxford e 


NOTE. —Sinte writing the above I have found the eve e 


present in several other fizards, notably, in Iguana. 
Ciimeleo vulgaris and Lacerta ocellata, and have traced 
th€ nerve into the proximal part of the epiphysis. 





ASTRONOMICAL PHOTOGRAPHY} 


GOME attempts made last year at photogæaphing the 
heavens by means of an instrument qite radi- 
mentary having yielded good res-lts, tlee director of the 
Paris Observatory Saye orders for the construction of a 
sfcial apparatus, the design of which is shown in the 
accompanfing figure (Fig. 1) he mechanical part has 
begn executed®in a highly remarkable manner by our 
accomplished artist, M. Gautier; the objective is our 
own production. 

This new instrument is composed of two telescopes in 


, juxtaposition inclosed in a single metallic tube in the 


form of a parallelopiped, and separated from cach other 
along their whole length by a narrow partition. 

One of the object-glasses, with an aperture of 0'24 m. 
and a focal length of 3'60 m., is intended for eye obser- 
vation, and serves as a pointer. The other, with an 
aperture of 0°34 m. and a focus of 3°43 m., is achromatised 
for the chemical rays, and serves the purpose of photo- 
graphy. The optical axes of these two objectives being 
parallel, every star kept in the centre of the field of the 
eye-piece belonging to the first telescope produces is 
impression in the centre of the sensitive plate of the 
photographic apparatus. 

The equatorial is mounted in the form called Enghsh, 
that is to say, the centre of the tube rests always in U= 
polar axis of the instrument. This arrangement aliows 


_ of a star being followed from its rising to its seuing ith- 


| 
i 
| 


out involving the necessity of bringing the instrument 
back to the vicinity of the meridian. Like a commen 
equatorial it is furnished with hour circle and circle of, 
declination, and with a clock movement keeping the © 


apparatus in operation for three hours without fresh ie- . 


mounting. There are, moreover, independent ver slon 
movements, whereby the axis of the telescope can be 
kept on a fixed point in the heavens, notwithseandiay 
some slight irregufarity in the movement of the clo. k- 
work, the orientation of the telescope, or the variations of 
atmospheric refraction. 

The-photographic objective—the largest ever yet pro- 
duced—is formed according to a simple achromatic 
system,gind, though of an extmmely short focal lenzth, 
is able, witout the use of any diaphragm, exactly to cover 
the very considerable field of 3° diameter. 

Although but very recently mounted, this apparatus has 
already availed for the performance of numerous tesk». 
On star photographs it is possible to distinguish traces of 
stars of the 15th maghitude, too feebly markedghowever, to 
bear transference on paper. The stars of the ryth magn:tude 
are reproduced with a diameter of 1/40 of a millimetre. 

It is obviou® that such small points might be hable to 
be confounded with the impurities of the sensitive coat- 
ing if the pregautiof is not taken to muluply the sta- 
tionary points. Each star is formed by a group of thee 
points constituting #n equilateral triangle, each side of 
which is no more thaw 1/12 of a millimetre. To the 
naked eye these three points appear to merge into one, 
but on eximining them with the aid of a somewhat 


1 From an article by the Brothers Henry in Me Vatwe. 
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e Fic, 1.—Parallactic apparatus nefily established at the Paris Observatory for celestial pMotograp 
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powerful-fen$ the three points come out distinctly, afd. it 
is then an easy. task tg eliminate all that does not belong, 
to theeheavens. 


The eonstruction of such a mf&p, obtained by “eRe | 


apparatus as-abové described -in thtee hours, would 
assuredly have demanded several months of assiduous 
labour by the ordinary processes. 

The following is the time of exposure requisite to 
obtain the imagegof ue stars! © o ; 


Magnitude hom s 
I fae o o %0'005 
“2 0 o O'0I3 
3 o 0° 0°03 
4 © o oo æ 
5 ase tee as ive ses o o O27. 
6 The extreme limit of magnitude ! zooo: 
of stars visible to the naked eye 5 
h we ee Ges ee re o o 13 
8 o o 3 
9 re o o 8 
10 )®... wisi wet eet bee © 0 20 
Il Mean magnitudeot theasteroids 0 o 50 
12 e zs ae eee ans eh o 20 
13 o 5e? 
z O 13 0 
The last ofthe stars visible with 1 23 0 


the aid ofthe great instruments 


at K above figures represent a minimum. To secure 
good reproductions on paper the time of exposure would 
have to be increased threefold. 

The ‘above table shows that the time of exposure 
required in taking a star of the first, and that in taking a 
star of the last magnitude differ "from each other as 
I: 1,000,000. (The relation adopted between the bright- 
nesses of two consecutive magnitudes is 2°542. 

Outside the construction of celestial maps, another field 
of study of great importance now created by photography 
may be cited, the discovery, namely, of the asteroids. 
The little stars fixing themselves on the plate as so many 
mathematical points, so to say, the planets are dis- 
tinguished therefrom, each by a little line perfectly defined 
indicating its proper movement in amount and direction 
during the time of exposure of the apparatus. It is in 
this way we have already succeeded in obtaining the 
trace of a small planet of the 11th magnitude which by a 
small: line extremely well defined gave account of its 
march among theeixed stars. .. ~ 

it will even be possible to study the movement of the 
satellites round their planet, and perhaps ‘discover new 
ones. ~~ 
The study of the double and multiple starse will fie 

atly facilitated, and photography will be equally avail- 
able in the investigation of the parallaxes. 

Finally, photometry must be adduced as one of the 


branches of astronomy which will now be able to collect. 
very valuable information . through the utilisation of. 


photography. 
In conclusi®n, it is worth while remarking how this 


fresh step in advance þas sensibly enlarged the-scope of- 


man’s vision. In cohsequence of-it- we can now obtain 
the image of a star, which instruments of the same open- 
ing as those employed*by photography would never of 
themselves have elicited out of their invisibility. i 
“we SEAUL: ET E ROSPER; HENRY | 
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*TuEeirst soirée of the Royal Society this season took place 

last night. A large number of Fellows and visitors were Berens 


and many objects of interest were exhibited. eee 


THE visitation Æ tie Royal Observatory- by. the Boatd ‘of 
Visitorg i is fixed this year for June Fi i 


* For he results eve have madæuse of the gelatino-bromide®plates of 


Monckhoven. ə e a 
e y oe 
e 
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. THE Royal Irish Academy is celebrating the oenina of its 
fouitiation show A ‘a 


Dr. GILL; Hei Majewy’ s ' Aslgonomer at the Cape, has been 
electe@ Gortéspofding Member’ of the Imperial „Asademy 2 


Scierices of St: Petersburg. ° per: 


° 
THE fifty-seventh anniversary , meeting: of the Zoological 


Society wasgheld on Thursday week. The chair was taken by 
Prof.-Flower, LL.D., F.R,S., the President. The report $F 
the Council on the proceedings oé- the Society during the year 
was. read . by. Mr. P. L. Sclatew F.R.S., Secretary of the 
Society. - It stated that the number of Fellows on December 31, 


e1835 was 3193, showing a decrease of 62 as compared with the 


corresponding period in 1884. The total receipts for 1885 had 
amotinted to 25,809/._105. Id, being a decrease of 3129/. as 
compared with the previous year. This decr€ase was mainly 
due to the falling off in the receipts under. the head of admis- 
sions to Gardensgand i in the amounts received for admission and 
composition fees from newly elected Fellows, The ordinary 
expenditure for. 1885 had b@en 24,5934 11s. 8d, against 
26,5392. 45.%d. for 1884. Besides that, an extraordinary ex- 


. penditure of 4917. os. 6d, had been, incurred, which brought up 


the total expenditure for the year to 25,0844 12s. 2d. The 
visitors to the Society’s Gardens during the year 1885 had been 
659,896, against 745,460 in 1884. - The Davis Lectures on zoo- 
logical subjects, having been well attended during the past year, 
would be continued during the present season, beginning with a 
lecture on “Pigs and their Allies,” by Prof. Flower, LL.D., 
F.R.S., on Thursday, June 3, at 5 p.m. The number of ani- 
mals in the Society’s collection on December 31 last was 2551, 
of which 756 were mammals, 1366 birds, and 429 reptiles. 


. Among the additions made during the past year 21 were 


specially commented upon as of ‘remarkable interest, and in 
mé&t cases new to the Society's. collection. About 36 species 
of mammals, 15 of birds, and 4 of reptiles had bred in the 
Society’s Gardens. during the summer of 1885. The report 
concluded with a long list gf the donors and their various glona- 
tions to the menagerie during the past year. e 


-WITH regard to the recent:explosion of the 43-to# gun, it is 
fortunate.that it has happenéd without loss of life. Competent 
authorities, as seen from Col. A. Moncrieff’s letter (which we 
reproduce from the Zimes) show that it could. How ‘png 
are our gun factories to go on making guns condemned aby 
easily-understood scientific principles? ‘‘Col. Maitland’s in- 
teresting paper read at the Royal United Service Institu- 
tion on June 29, 1884,” Col. Moncrieff writes, “ published 
the process adopted at Woolwich in ‘settling the types of 
the new steel, breech-loading ordnance. for the British ser- 
vice, as well as the proportions of the new guns on these 
types then in process’ of manufacture. Mr. W. Anderson’s in- 
vestigations, publshed in a lecture read before the Society of 
Art? ‘qp January 29, 1885, and also commented upon in the 
Engineer of. February 6, 1885, clearly demonstrated that these 
guns were deficient in strength in front of the trunnions. It is 
a remarkable fact that several of the guns have now burst at the 
poiit and in the manner which could have been predicted by 
any one consulting “Mr. Anderson’s demonstsated results. As 
the subject i is of vital impoftance to the country, it would seem 
wise either.to refute Mr. Anderson or accept his method and 
consult him ; his.valuable service in having discovered the pre- 
vailing ergpr and worked out this most difficult problem is too 
little know ; it would thus be utilised and acknowledged to the 
advantagé of thé Service. By treating a gun as a heat-engine 
and accounting for ewery part of the energy generated by the 
explosion of the powder, he has, in a scientific and complete 
manner, proved that the metal crusher gauges from which the 
accepted curve of pressure is obtained #e not to be relied on. 

e e 
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The form of the guns is adapted to the curve of pressure; that 
curve, as shown by Col. Maijland at the Royal United Serfice 
Institution, is -wrong ; the maximum „pressure which4s near the 
breech is known, but with the sldW®burnifg povgler in a ong gun 
the total pfessure, and the maxgnum pressure at any point of the 
Bore, has never been agcurately determined. If Mr, Anderson’s 
concJusions carefully arrived at by calculation are correct, these 
guns are out of proportion between the trunniogs and the 
mftzzle, where the bursts have all taken place. Another branch 
of the same subjeceis the measwrement of the energy of recoil, 
of much importance in designiteg disappearing carriages. In this 
branch, I can answer for it, that Mr. Anderson's conclusions 
tally with the practical result—a satisfactory prvof of their cer- 
rectness. His discovery is of great practical value in making 
gun-carriages of all descriptions, amd has changed, once and for 
all, the previously accepted formule for the force of recoil given 
in the text-books, which often led to costly mistakes in cənstruc- 
tion. Mr. Anderson has been trying, since tie publication of 
his lecture at the Society of Arts, to induce the Government to 
test the correctness of his views KY means of the Sebert Yeloci- 
meter, but without success. It must be admitted th&t in deter- 
mining so important a matter, one on which the efficiency of our 
ships and a large national expenditure depends, it should be the 
first desire of every one to secure without delay the highest scien- 
tific and practical experience within reach, and to consult men 
who have devoted special study and research to the subject.” 

On April 30 there took place in Paris, at the Ministry of 
Public Instruction, a meeting of French astronomers. M. Faye 
was in the chair. It was decided unanimously to build three 
photographing telescopes. One of these is destined for the 
Algiers Observatory. The destination of the others will be deter- 
mined upon when finished. The construction will take eighteen 
months. z 

M. JANSSEN has terminated the installation of the tubes for 
analysing the influence of the atmosphere on spectroscopic 
analysis, absorbing power, &c. Their length is 100 metres, and 
they c®n be filled with gas under a pr€ssure of 100 atmospheres. 
Tile light is supplied by a battery of 60 Bunsen elements, 


Experimenés are conducted on nitrogen, oxygen, common air, | 


&e. 


pum TERR PAUL VON RITTER, who dicd at Basle, has left to the 
mee Unitersity of Jena a sum of 300,000 marks, to be employed for 


the,furtherance of zoological studies. 


Canana Js nearly the only important British colony without its 
Government Botanic Garden ; the identity of its flora with that 
of the Northern United States rendering such an€stablishment of 
much less value than in most of our colonial possessions. But 
for some years past leading Canadians interested in horticulture 
have been exerting themselves for the establishment of a Botanic 
Garden at Montreal. Through the co-operatiqn of the authori- 
ties of McGill College and the Cc@ncil of the Montreal Heti- 
cultural Society, this object is now secured, and the ® First 
Annual Report ” of the ‘‘ Montreal Botanic Garden ” is issued. 
The Garden is not yet in existence ; but a very favourable site 
of seventy-five acres has been secured in Mount Royal Park, a 
varied piece of ground admirably adapted fot the purpose, on 
the slope of the beautiful mountaingoverloeking the city, from 
which it derives its name. An Act of Incorporation for the 
“ Montreal Botanic Garden Association” has beer®obtained, 
wherein the objects of the corporation are stated to be ‘‘ By the 
medium of a Botanic Garden and other accesgbries, tg? promote 
research in forestry'and economic botany, and advance the in- 
terests of technical and general botanical knowledge.” Among 
the means contemplated in the future for carrying out these 
objects we are glad to see the establishment of courses of. lec- 
tures on special subjects, and a laboratory for special research. 
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We wish every success to the new Association, wh&h solicits 
contributions in trees, shrubs, seeds? *ang publications. e 


ÁT the last general meeting of the Fol-Lore Sociegy,’ Capt- 
Temple read a paper on the science of fatk-lore. At the con- 
clusion he referred to terminology. Folk-lore, he said, is a fine 
Efglish compound, but there is a sad want of an alternative, ifi 
only for the sake of useful and necessary derivatives. Folk- 
lorist and folk-loric are yc® pleasant forms,gbut students have 
been driven to use both. He suggests Some classically-formed 
synonym, sich as demology, demosophy, or demonocy—the last 
for choice—capable of easy development into passable deriva- 
tiyes, as being of practical use. Dogma has been appropriated 
already, or dogmology might, he thinks, answer, and demodog- 
mology is too long. Dokeology and dokesiology, as the study of 
fanciful opinions, are also suggested. 


e 

IN a recent article in Za Muture M. Martel refers to a dis- 
covery which he has made in the prehistoric cavesgin Lozère. 
Tor fifteen years past Dr, Pruniéres has prosecuted his investi- 
gations into the dolmens and neolithic grottos of the gorges 
of the Tagn, and has obtained some curious results on 
the fusion of a race of the age of polished stones and of an 
invading race of- the Bronze Age. Last year in the cave of 
Nabrigas, M. Martel found in immediate contact with the 
remains of at least two skeletons of the Ursus speveus, or great 
Quaternary bear, nine fragments of human skulls, of which one- 
left superior maxillary had three teeth, and a piece of rough 
pottery, not turned in a lathe. The. question whether, in the 
Stone Age, man, the contemporary of the reindeer and the great 
bear, was acquainted with the use of pottery is much debated, 
eminent names being found supporting the negative as well as 
the positive. But (continues M. Martel) the curious poiat about 
the present find is that fifty years ago, before the birth of “ pre- 
history,” when the existence of even Quaternary man was con- 
tested, M. Joly found in this very cave of Nabrigas a fragment 
of a large vessel in contact with the skull of a fossil bear. M. 
Martel is strongly of opinion that the usual theory of the fortuitous 
contact of these objects does not apply here ; there is no trace 
of any disturbance, nor are any other neolithic objects found, 
the skull is in its natural position,—for these and other reasons 
he is persuaded that fossil man of the palzolithic age was 
acquainted with the potter’s ag. e 

THE fish-hatching season at South Kensington, accounts of 
which we have published from time to time, is now drawing to 
a close, ajhough there are still half a million fry on view at the 


Exhibition which have not yet absorbed their zmdilécal sae, 


The various species of fish bred have been presented by the 
National’ Fish Culture Association to public waters, in the 
vicinity of London and in the country, whilst the Fishery of the 


Association has been well stocked with fry. 2 


THE Thames Angling Preservation Society,ewhich is ever 
ready to secure fresh supplies of fish for the Thames, have lately 
netted one of the ponds in Kew Garden§ for this purpose. 


DURING the present week large consignments of fh have 
arrived at the aquarium of the Colonial and Indian Exhibition 
from the south coast and North Sea. The latest arrivals ceggist 
of cod, lings, haddocks, crustaceans of various species, grey 
mullet, bream, and Salmonide. A large Ascensiog turtle hae 
also arrived in the tropical department, measuring 4% feet by 3 
feet. Considering the protracted period it was out of the water 
during transit, Yts condition on being placed in the Cheloniag 
tank did not evidence the slightest signs of diminished vitality, 
which is another proof of the hardihogd and tenacity” 8f life 
possessed by this species. The tule tank now®cgntains twenty 
large specimens of the green and hawksbill kind, all ef @vhich 


seem inpood health notwithstanding the artificial existence to 
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“which they are subjected. In contiguity to the tank is a minia- 
ture beac& Whereon the turtle rest when out of water. $ con- 
signment of turtle eggsgs ¢Xpected this week, which will be laid 
out -if the hatcheryeon arrival for thg purpose of incubatjon? 
Some West Indian tgrtoises have just arrived, together with a 
selection of snakes and lizards, which form interesting exhibits. 
In consequence of the inability of the Royal Commissioners*to 
obtain Indian and Colonial fishes, the National Fish Culture 
Association have taken the mattereijpto their own hands, and 
have made arrangements with the Zoological Society in Calcutta 
and other bodies for supplies of tropical and othe? piscatorial 9 
specimens, so that the aquarium will be supplemented with many 


rare and important specimens. 
° 


Mr. Otis T. Masox’s account of the valuable Guesne col- 
lection of antiquities in Point-à-Pitre, Guadaloupe, which ap- 
peared in the Smithsonian Report for 1884, has recently been 
issue in separate form. The collection originated with M. 
Mathieu Guesne, whose series of Carib stone implements 
attracted @nsiderable attention at the Paris Exhibition of 1867, 
Since then it has been continued, and all but completed, by the 
son, M. Louis Guesne, who has devoted nearly twenty years of 
assiduous labour to the task of rescuing from d@truction all® 
existing relics of the ancient Carib race in the Island of Guada- 
loupe. He has also applied his artistic skill to the illustration 
of these objects, filling two large albums with aquarelles in 

. natural size and colour of all the types in his museum. From 
these sources Mr. Mason has mainly compiled the present 
account, which is enriched with no less than 215 carefully pre- 
pared woodcuts of the Point-a-Pitre collection, and of a few 
others introduced for the purpose of comparison, and to supply 
omissions in West Indian archeology. The collection includes 
roughly-worked stones, indicating an industry in its infancy ; 
and others so perfectly finished that‘it would be difficult to im- 
prove upon them either in design or workmanship. But all 
alike belong to what would be called the Neolithic period in 
Europe ; all the stone implements are polished, and there is not 
a single object of this class formed solely by being chipped. In 
fact, the volcanic materials of which they are made cannot be 
worked by chipping, like flint, quartz, or obsidian. Some, 
especially, of the axes are so small that they seem to belong to 
a race of pigmies, while others are so large and heavy that they 
suggest a generation of Titans rather than of human beings. 
Besides the movable objects, Mention is made of enormous 
stones carved with strange designs resembling those described 
by Mr. Im Thurn in British Guiana, some so high up as to be 
almost out of reach, others close to the ground or bwried under 

eine surface. Similar inscribed stones occur in the beds of rivers 
in the Island of St. Vincent, the last refuge of the Caribs in the 
West Igdies. 


HERR SCHOYEN, ina paper recently reprinted from the Trans- 
actions ofethe Scientific Society of Christiania, describes a 
form of diseas@ affecting the roots of growing barley, through 
which the farmers in Norway have of late years been suffering 
extensive loss. Contfaty to the common opinion that the ravages 


= due to this blight—which is popularly known as “ Krog,” crook, 
from tHe form of the d€posits—were produced by an insect, 
Herr Schéyen maintains that this special barley-pest is a micro- 
e scMfic round worm, of the genus Tylenchus. After describ- 
¿0g the appearance and character of the parasitic germs, 
e 


which ar® deposited at the extremities df the. roots, 
i where, their presence speedily manifests itself by the wither- 
ing and death of the stalk before the graingcan be set, he 
“draws attention to the fact that similar deposits have been 
noticed on the roots of Elymus arenaria, the bind-grass so 
frequent on the, S@tclf, as well as the Norwegian, coasts. This 
obsergation Serives special practical importance from the cir- 
cumstance th@ at Lom, in Norway, where the barley cypps have 
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suffered mést ‘severely from the “Krog,” the affected fields are 
in glose vicinify to extensive tracts of Elymus arenafia, Tle 
proposes to continue his observatiens next summer with special 
reference fo this point, put inthe meanwhile he*r¢écommends as 
the qlygremedymvailable for the present that barley, should not 
be re-sown on ground where thewdlisease had manifested itself in 
the preceding season, nor in any wcality evhere Elymus abounds. 
He finds that the bladder-like egg-cases of Zy lenchus ordei 
can be theroughly desiccatgd without destroying the incloged f 
worms. . 
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SoME interesting statistics of jhe Japanese press have lately 
been published in the Oesterreichische Monatsschrift fiir den 
Orient, in which the newspapers and periodicals of Japan are 
arranged according to the subjects with which they deal. It 
appears that 37 publications gre devoted to matters connected 
with education, and that these have a total cisculation of 42,649 
per month. There are 7 medical papers, with® monthly circu- 
lation of 13,514; 9 relating to” sanitar? matters, with a circula- 
tion of 8195 ; 2 of forestry ; and 2 on pharmacy. There are 7 
devoted to various branchesgof science, with a circulation of 
2528 ; butéo these must be added 29 engaged in popularising 
science, with a total circulation of 70,666. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Purple-faced Monkey (Semnopithecus leuco- 
prymnus 2) from Ceylon, presented by Mrs. Larkins; a 
Brazilian Tree Porcupine (Sphingurus prehentlis) from Brazil, 
presented by Mr. J. E. Wolfe; two Sloth Bears (AZclursus 
ursinus å 2) from India, presented by Mr. H. Mainwaring; a 
Burmese Squirrel (Sciurus atrodorsalis) from Burmah, presented 
by Mr. C. Crofton Black ; a West Indian Agouti (Dasyprocta 
cristata) from West Indies, presented by Dr. A. Boon, F.R.C.S, ; 
an Orange-thighed Falcon (Falco ftusco-cerulescens) from Chili, 
presented by Capt. W. M: F. Castle, R.N. ; five Senegal 
Parrots (Feocephalus senegalus) from West Africa, presented by 
Mr. R. B. Sheridan; two Kestrels ( Tiznunculus alaudurius), 
British, presented by Mr. J. S. Malcolm ; a Wedge-tailed Eagle 
(Aquila audax) from Ausfralia, presented by Mr. R. B. Colvin; 
a Tuberculated Iguana (ewana tuberculata) from West Indigs, 
presented by Mr. D. Morris ; seven European Tree Feegs (Ayla 
arborea), European, presented by Mr. Thompson {Tucson ; a 
Californian Quail (Callipepla californica) from California, a Ier- 
ring Gull (Zarus argentatus); British, presented by Miss Hodge famea 
a Two-banded Monitor (Varanus salvator), two Rat Sfakes te 
(Plyas mucosa), an Indian Cobra (Wata tripudians) from Ceylon, 
presented by Mr. Carl Hagenbeck; a Moorish "road (Bufo 
mauritanica) from Italy, a Green Toad (Bufo viridis) from 
Malta, present@i by Mr. Alban Doran, F.R.C.S] ; two Greek 
Tortoises (Zestudo greca), European, presented by Admiral 
Mellersh ; two Common Vipers (Vipera berus), British, pre- 
sented by Mrs. Mowatt; a Small Hill-Mynah (Gracula religiosa), 
from Southern India, deposited ; a Hog Deer (Cervus porcinus), 
segen Long-fronted GerbilleseGerbillus lougifrons), born in the 
Gard®&ns. 





OUR ASTRONOMICAL COLUMN 


THE FLEXURE OF MERIDIAN INSTRUMENTS.—In a paper 
which forms Appendix III. to the ‘ Washington Observations ” 
for 1882, Prof. Hatkness lms made an exhaustive discussion of 
the subject of flexure, and the means available for eliminating 
its effects@from star-places. He discusses separately the flexure 
of transit instruments and of vertical circles. The former are 
divided nto twe classes, according as their telescopes are 
straight dt bent, but it is in the latter form that the effects of 
flexure are by fæ the greatest, the flexure-coefficients being in 
some instances as much as 0'55s. Prof. Harkness shows that 
the effect of flexure ‘cannot be satisfactorily eliminated from the 
concluded right ascension of a star by simply taking the mean of 
the four results obtained by observing it directly and by reflec- 
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tién with the Samp of the instrument both west and éast. It is 
better im his opinion to determine for each instrument the 
necessary corrections to be applied by means of the®methods afd 
formule explaifted in this paper. e 

In discussiag the flexure of yustical eircles Prof, Harkness 

' compares Repsold’s method of eliminating the ffexure, tey iftter- 
changing the ébject and eye-en& of the telescope, with Bessel’s 
method of attaining the sameeresult by observing a star both 
directly and by reflection with the clamp successively west and 
east, femonstrating the superiority of the latter method, which 
appears to be the most satisfactory eprocedure hitherto devised 
for freeing an observed declination frota the effect of flexure. 

Prof. Harkness sĦows that whén there are terms in the flexure 
depending on multiples of thé®zenith distance, they cannot in 
general be completely eliminated, and therefore that star-places 
derived from observations made with a single instrument age 
likely to be affected by systematic errors, which will appear 
when the work of different instruments is compared together. 
The detection and elimination of such errors can probably, 
Prof. Harkness thinks, be greatly facilitated by the use of equal 
altitude instruments of the zenith telescope class, which are so 
remarkably free from sysfematic errors. 


o 

THE SPECTRUM or Fasry’s COMET.—M. Trépied having 
frequently observed the spectrum Èf this comet since April 7, 
gives (Comptes rendus, vol. cii, No. 18) the followi®g account 
of it. The three usual cometary bands were seen, and as the 
brightness of the spectrum allowed a fairly narrow slit, o'2 mm., 
to be used, the coincidence of these bands with those of the 
hydrocarbon spectrum could be very satisfactorily verified. 
Besides these bands there was also a continuous spectrum, but 
the remarkable feature of the case was that although the nucleus, 
which was very distinct and of a truly stellar appearance, ap- 
peared very bright as compared with the neighbouring portions 
of the coma, the band spectrum given by these latter and by 
the tail was much more brilliant than the continuous spectrum 
of the nucleus. This circumstance, which was also observed by 
MM. Thollon‘and Perrotin at Nice, had been remarked by M. 
Trépied in Encke’s comet last year. He is therefore led to 
conclude that. there is a predominance of gaseous elements in 
both these comets, and that, further, the relative brilliance 
the nucleus of a comet is not necessarily in accord with the 
degree of condensation of the cometary matter. 

On April 14 the bright bands could be easily detected in the 
spectrum of the tail to a distance of 20’ from the nucleus. The 
total lewgth of the tail was then more tMan 3°. 


Two Ngw Comers.—Mr. W. H. Brooks, Red House Ob- 
servatory, Phelps, New York, discovered two new comets in the 
last week of April, the first on April 27, the second on April 
The former is described by M. Bigourdan as being on 


The existence of a 
very, faint nucleus was, however, suspected on the following 
night. .On May 6 Lieut.-Col. Tupman estimated the comet as 
being of the 8th magnitude. Dr, H. Kreutz has computed the 
following elemgnts and ephemeris for it :— 


T = 1886 June 69585 Berlin M.T? . 


w = 202 55°68 
8 = 191 48°58 > Mean Eq. 1886'0 
¿č = 87 33°03 
log g = 9'40752 A ° re 
. Liphemeris for Berlin Midnight ° 
1886 R.A. Decl. Log à Brightness 
hom s. š ? 

May 15 2 9 38 51 43°77 N. 0°1062 2'2 
17 2 30 25 47 52°2 0996 ` 29 
2I 2 49 32 43 25'9 a931 471 
25 3 448 38 17'2 086 6'2 
29 3 26 26 32 15°3 Ð. &0794 10’0 


The brightness on April 29 is taken as unity. 


e e 

The second comet is described (Astr, Wach. No. 2728) by the 
Baron von Engelhardt as being very bright on May 3, although 
the evening was misty. The comet was visible in a bi@tht field, 
and showed a circular nucleus, from whence progeded a brighter 
offshoot, 2’ in length, in the direction of the axis of the tail. 
“* The tail was 8’ in length and very bright, narrow at first, but 
broadening by degrees, and curved with the convex side towards 
e the north. A secondary tail, 6’ in length, faint, and bending 


% a round nebulous object, about 2’ in diameter, brighter’ 
mæ e towafils the centre, but without a nucleus. 


° MATURE 





e 8 e g 
(Way 13, 1886 


e 

towards the south, forked off from the principalętaj about 6’ 

from tfe nucleus. The following elements and ephemeris are 
ee 





by Dr. E. Lamp :— 
os T = 1886 May 4°13040 Berl M.T. 9 °° 
o= 37 50°15 ) 
ë Q = 287 22°88 - Mean Eq. 18860. 
2 = 99 47°53 
log g = 992518 
Error of middle place (@ & C). e 
dà = + 0"19 dB = — o''o2 
\ Liphemeris for Berlin Midnight 
1886 R.A. Decl. Logr Loga Bright- 
h. m. s. i 3 ness 
° May I2 23 52 46 47230 N. 99326 9'9924 I'o 
Iq 0. 538 51 238 9°9364 9°9980 o'g 
16 0 20 38 55 10°5 9°9410 0°0056 o'9 
18 038 9 58398 9°9462 o'or49 o$ 
20 0 58 38 61 49°5 9°9520 0'0255 o' 
22 1 2215 64 35°6 99583 0'0373 0'7 
24 14921 66 55'8 9°9652 o'o50%® o'6 
e 26 219 47 68 484 99725 0°0636 o'5 
28 25255 70 117 9'9802 0'0775 O'S 
30 3 2737 71 5'8 N. 99881 o'0918 o4 


” The brighfhess on April 3o is taken as unity. 


New Minor PLANET.—A new minor planet, No. 258, was 
discovered on May 4 by Dr. Luther at Dusseldorf, ‘R.A. ` 
tsh. 20m., Decl. 9° 31 S.; daily motion, R.A. — 48s., Decl. 
+ 7; mag. Ir. ; 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 MAY 16-22 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here.employed.) ` ° 


At Greenwich on May 16 


Sun rises, 4h. 8m. ; souths, 11h. 56m. 9°3s.; sets,. 19h. 44m. ; 
decl. on meridian, 19° 9’ N.: Sidereal Time at Sunset, 
rih. 22m. 

Moon (Full on May 18) rises, 17h. 51m. ; souths, 23h. 5m. ; sets, 
4h. tom.* ; decl. on meridian, 11° 22’ S. 


Planet Rises Souths Sets Decl. on meridian 
h m. h. m. h. m. ot 
Mercury 3 34 10 24 17 14 9 7N. 
Venus... 2 48 9 4 15 20 2 29N. 
Mars ... 12 23 19 g3 2 @*... 8 57N. 
Jupiter... 13 52... 20 10 228"... 253N.- 
Saturn .. 6 37 «1 14 49 23 I «... .22 49N. 


* Indicates that the setting is that of the following morning. 


Occultdtions of Stars by the Moon (visible at Greenwich) ø 


Corresponding @ 
angles from ver- 


May Star Mag. Disap. Reap tex to right fo r 
inverted image 
h. m. h- m. o o 
17... n Libre... 6 ... 22 I6 ... 23 32 64 240 
I9 ... 24 Scorpii .. 5 ..® o 37 near approach %67 — 
ai... d Sagittarii ... 5 ... 22 1... 22 57 %.. 19 266 
22 ... B.A.C. 6658 ... 6 5 2 near approach 206 — 
k . 
Variable Stars z 
Star R.A. Decl. , e 
a h. m. ©. hot - h m. 
¢ Geminorum 6 57°4 -.. 20 44 N. ... May 20, 2 20 m 
V Virginis .:. ee 2. eae SSe en a i; oa 
3 Libree se oe I4 549. 8 4S. » 16 2 8m 
U Ophiuchi... o .. 17 10'8... I 20N... 5, 16— 044 me 
2I, I 30 ™ 
X Sagittarii... ... 17 40'4 ... 27 47S » 19, 2 25 Me ` 
a » 22, 0 OM 
W Sagittarii . I7 57°8... 29 35 S. » 21, 21 40 M° 
Blyre... .. 2. 18 45°9... 33 14 N 3 16, Oo m 
S Vulpeculze . 19 43°7.... 27 ON.@.. @, I7, m 
n Aguilæ . 19 467.. OO7N.... 0 19 0 Om 
ô Cephei . 22 24°9 957 5ON.... ,, 20, 2} 35 7 
e _ M signifies maximum ; m minimum. ® 
a’ s 
® eo . 
¥, 
. e e ] e? 
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be 
Positigs of the Comet Barnard (for Berlin Midnight) e 


May R.A. Ral. Log. & Brightness 
h. m s. e, ; 
16 Nig 22049 » 28 ON. .... 9°682 284 
18 ... 235 41 «= 2317 9°637 318 œ 
pi 20 2 53 vee 1723 9'596 349 
e 





GEOGRAPHICAL NOTES 


e 

AMONGST the mefhbergof the missid& proceeding from India 
to Tibet, under the charge of Mr. Colman Macaulay, are Col. 
‘Tanner, surveyor, Dr. Oldham, geologist, and Dr. Cunning- 
ham, naturalist. The expedition will leave Darjeeling about 
the end of the present month, and, marching through inde- 
pendent Sikkim, will cross the Jalepla Pass into Tibet. Its® 
destination is Lhassa, the capital. Once only has this city been 
visited by an Englishman, Thomas Manning, and practically the 
whole route lies through a zerra incognita. As Mr. Macaulay 
bears letters from the Chinese authorities, for which he made a 
special journey to Pekin last year, it is not’ anticipated that he 
-will meet with any obstacles on his way to, or during his stay 
on, ‘the roof of the world.” The three scientific members of 
his mission will find abundance of work to do, and the news of 
the progress of the expedition may be looked for with interest. 


THE new number of the Journal of the Royal Asiatic 
Society (vol. xviii., part 2) contains an interesting article by 
Mr. Morison, of Tiflis, on the geographical distribution of Turki 
languages. The following is a summary. Dividing Turki into 
five sub-branches—Turki proper, Nogai, Uigur, Khirghiz, and 
Yakut—he states that the various subdivisions of, first, Turki 
proper, are spoken by the ruling class of the Ottoman Empire 
and the inhabitants of Asia Minor, in the Governments of Nijni 
Novgorod, Kasan, Simbirsk, Viatka, and Orenburg, in Trans- 
Caucasia, and North-Western Persia ; the Nogai in Bessarabia, 
the Crimea, Cis-Caucasia, the Volga Delta, North-Eastern 
Daghestan, Terek Valley, the north-western shore of the Cas- 
pian, thee Governments of Kasan and Simbirsk, Astrakan, 
Orenburg, and Ufa; the Uigur in Yarkhand and Chinese 
Tartary, the country of the Tekke, Zarafshan Valley, and 
generally in Central Turkestan, in the Khanate and Desert of 
Khiva and south of the Aral Sea, and in Kuldja; the Kirghiz 
from the Volga to the confines of Manchuria, but most compact 
in South-Western Siberia; and the Yakut in North-Eastern 
Siberia and on the northern slopes of Mount Sayan. Broadly 
speaking, says Mr. Morison, the Ugro-Altaic languages, of 
which Turki is one, are spoken over a region extending through 
more than 100° of longitude, from the shores of the Adriatic to 
the Great Wall of China and the plateau of Tibet, and through 
35° of latitude, from @he frozen steppes of Samoyede and Yakut 
to the plains of Northern Persia and the head-waters of the 


Indus. The Turki alone, according to the figures given, is 
spoken, in one or other of its various forms, by more than 
20,000,000 of people. A 


©THE Proceedings of the Royal Geographical Society for May 
contains a paper by Mr. Carles on his recent journeys in Corea, 
accompanjed by a very useful map of the peninsula. Some 
account of these journeys has already appeared in Parliamentary 
Blue-Books, but much is added in the present paper. The 
ewriter refers*to the many differen® types found amongst the 
Coreans of the present day; the facial characteristics of the 
people greatly resemble those of the Manchus, but Jews, 


` a Japanese, and Caucasiaas®appear to be universally represented. 


There is also a curious reference to evidence of some forms of 

religion osher than those imported from China in the miriok, or 

half-length human figures carved in stone. Mr. Needham also 

contrikutes an account of anexcursion to the Abor Hills from 
e Sadi¥a in Upper Assam. 


BARON MIKLUHO-MACLAY has just returned to Odessa from 
his journey to New Guinea, which has lasted two years. He has 
brought æ large collection of rare fishes, lizards, snakes, insects, 


and so dh, packed in twenty-two boxes. í 


e 

ANOTHER Russian traveller, M. Goudatti, the Secretary of 
the Meseow Society of Friends of Natural Science, who has 
also just returned frêm Hs journey to the north of Siberia, gives 
a curious account of his failure to accomplish his purpose. 
The Ostiaks ang Samoyedes took Wim for a Government official 
on a recruiting misgion, especialy when he attempted to nveasure 

. id 
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was goltn, and gil the results of his efforts lost. 


e HERR Rapve, who had started iħ January last with a scien- 
tific expedition from Tifijs to ghe Transcaspian fegion, writes 
from A@kadad late’y that this spring was very unfavourable for 
his researches, being three to fogr months later than usual. 
Therefore up to the middle of Apri] he had not succeeded in col- 
lecting more than 35 species of plants and about 150 birds. 
Amongst these latter there is an interesting novelty, the Pes 
sindiacus, a fretty bird living,in the high shrubs of Tamarix. 
The explorer intends to proeeed during the present month t8 
fhe mountain region between the eMurghab and Tejen, and to 
keturn to Askabad through Sarakhsg 


THE May number of the Scottish e l 
an interesting article by Mr. Tripp on the physical configuration 
and rainfall of South Africa, with notes on its geology, diamond 
and coal-fields, and forests. Te paper is accompanied by two 
maps showing contours and mean annual raingll. A note by 
M. Dingelstedt on geographical education in the ghools of the 
Caucasus shows that in Russia primary ingtruction m geography 
is as defective aw ip England. Tt is not made attractive, the 
writer complains ; it only taxes the memory ; the text-books are 
written to match, and few teashers are equal to the task of 
interesting their pupils in the subject. There are some inter- 
“esting notes on the place-names of Kinross-shire by Mr. Liddall, 
and on the seaboard of Aberdeenshire, by Mr. Ferguson. ‘The 
geographical notes are particularly copious and comprehensive, 


THE current number (Bd. xiii. No. 4) of the Verhandlungen 
of the Berlin Geographical Society contains only one paper—2 
lecture by Dr. Naumann on the Japanese Islands and their 
inhabitants. The Zeitschrift of the same Society (Ed. xxi. 
Heft 2) is mainly occupied by a paper of Dr. Schweinfurth's on 
a journey which he made in the ‘‘ region of depression ” around 
Fayoum at the commencement of the present year. [t is 
accompanied by a map, and fills 53 of the 66 pages forming the 
number. There is a short paper of great interest on the Maori 
population of New Zealand, based on the last census of that 
colony. The writer (who does not give his name) discusses the 
causes of the dying out of the race, and also the attitude of the 
Colonial Government towards the Maories. There is a note 
from Prof. Kunze on the climatology of South America, and, 
lastly, a long list of barometrical observations by Lieut. François 
in the Kassai region. è x 
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THE SUN AND STARS) 6” 
VI. 
Summary of Results A 


J5 what has gone before we have found that the prominencs, 
and the spots, have special spectra unlike the ordinary speg- 
trum of the sun, and unlike the spectra of the chemicaPelements. 
Further, we know that when we proceed outwards to the 
spectra of the inger and outer corona we find ovgselves very 
little better off, for, with the exception of hydrogen, there is no 
substance which is perfectly familiar to us ; and finally, when we 
come to study the association of phenomena on the sun, we find 
that, exactly while the spots and prominences give us the 
greatest divergences from terrestrial conditions, solar facts indi- 
categthat these Phenomena arg allied in the most close and 
obvisusly important manner, We must henceforth consider 
that the spots and the metallic prominences and the faculæ 
represent different indications of the same solar action. 

Now, to continue this part of the inquiry is fundamental for 
us, It is almost impossible to see a large spot at the edge of 
the sun, which is the place for observing it best, without finding 
this downrush towards the photosphere answeged, so to speak, 
by an uprush from bélow the photosphere—without finding this 
downtush of cool, absorbing, dark-and-widened-line-producing 
material, r@echoed by an uprush of bright-lined substance. 

There is one word which expresses, as well as anything 
I can thin of, the impression which is made on one by the 
phenomena? ‘There is a sp/ash. Imagine an enormous cauldron 
of liquid iron, as ¢hot as you like. Play some water into it 
from a hose; there will be a splash, ‘The water, of course, 


© A Course of Lectures to Working Men delivered by J. Norman Lockyer. 
F.R.S., at the Museum cf Practical Geology. Revised from shorthand 
notes. Continued from vol. xxxiii. p. 543- 
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would be very violently heated ; we probabfy might et some 
*explo8ions, and as the result of these explosionsgsome li nig iron 
might be carried with theeliquid water which has entered into 
the liquid fson here and there. The metallic “prominences* 
always are®lose to spots. The alm&t always follow them like 
the facule, I might have told you, in fact, whil€ talking of 
ich spots’ and faculz have been 
observed together, in 481 the*faculze were to the left of, or behind, 
thg spots. Only in 45 were they on the right or in front. We 
shall see the importance of this by and by. e 
e If we can invariably, as we do, Associate the descent of material 
which, though we do not see it,falling, we know is there, and thag 
it is relatively codl—# we cay associa'e these descending absorption 
Phenomena with a subsequ-m upward splash, we must look upon 
the most intensely active prominences as being return upward 
currents, though in some cases it may be that what we see aş 
the spectrum of a prominence at the limb is, in part, that of 
the vapour descending to form agSpot. 


° 
o The Sunspot Perioa 


The next thing we lawe to do is to discuss the periodicity of 
the various solar phenomena, to which agt@htion has already 
been directed. It is worth while again to refer to the two very 
interesting and important cufves in which Prof. Spérer has 
recorded the results of his own observations, ° ä 

When the spots are at their fewest the small number we do 
see begin in a high latitude N. or S., from 30° to 35°; as the 
spots increase in number and activity we get, at the maximum 
sunspot period, the chief appearances observed in middle Jati- 
tudes—about lat. 18° ; and then the mean latitude of the spot zone 
still gets lower and lower, until at the next sunspot minimum 
we get two systems of spots—one of them, lowest in latitude 
(about 8° N. and S.), ending the first cycle, and another in lati- 
tude 30° beginning the next. These are the salient features of 
the periodicity.to which we have now to confine our attention. 

It has been previously pointed out that there are other 
periodicities with a much shorter period than eleven years ; 
certain changes are seen to occur among the quiet prominences. 
Still this is the main periodicity with which we are familiar on 
the sun; and what we have now to do is to endeavour togsee 
whether we can follow all the phenomena in their changes. 

The two last maxima occurred in the year 1871 and eleven 
years afterwards in 1882 and some time after that year. At those 
times we got the greatest amount of spotted area and the most 
intei®e solar action. Similarly the fwo last periods of minimum 
activity were in 1867 and eleven years afterwards in 1878. 

Nowin order to investigate this question in the most satis- 
factory nfanner, I think, and I doubt not you will agree with 
me, that we should begin with the simplest case. 


i The Minimum 


The simplest case is evidently that in which the sun is 
qhietest. At first sight it may appear a little hazardous to talk 
about the sun being at its quietest ; but we know, as a matter 
of fact, that there is a tremendous difference at different times 
in the solar “activity along the lines to which ference has been 
made. 

But in the light of what has already been stated let us sup- 
pose the sun at its quietest, what phenomena shall we see ? 

There will be very few of the ordinary tree-like prominences 
anywhere on the sun, and especially will thege be a dearth of 
them near the poles and near th@equator. e 

There will be faculæ, but the facule will be dim ; tRey will 
not present the bright appearance they generally do, and what 
there are will be mostly confined to the regions of latitude com- 

prised between 20° N. and 20° S.. 

If by means of a spectroscope we attempt to determine the 
chemical materials in the chromosphere, we shall find just those 
five lines only t8 which we have referredgin the spectrum as 
ordinarily visible—that is, four lines of hydrogen, and one line 
named D4. 

Practically speaking, there will be no spots visible upon the 
disk ; the disk will appear to be perfectly pure, almost equally 
illuminated throughout, barring always the “darkenfg towards 
the limb, 

As there are no spots, or only very smal? ones in high lati- 
tudes, there will be, we can easily undesstand from what has 
gone before, no metallic prominences whatever. The spectro- 
scope searching right round the limb of the sun will gather no 
ndications of violent gction—no region giving us many lines— 


E Nie 


° NATURE 


° 
[May 13, 1886 
e e° 
nothing but that simple spectrum of hydrogen t8 which I have 
already referred. 

What, then, is the appearance put® on by the corona if we` 
gan manage to get an ylea of a corona æ the minimu “simspot 
Beriod ? We see, the moment that quegion is suggested, how 
excessively important it is that all eclipses should be observed, 


@vhether they occur at the maximum or the minimum of the © 


solar activity. Fortunately, since the year 1860 these wonder- 
ful phenomena have been observed with more or less diligence ; 
and since the year 187%-ethat is fifteen years ago now—with 
few exceptions, not only have those eclipsts been observed by 
the eye wéth great care, but photographs of the extremest value 
have been obtained. 

Unfortunately, that first minimum to which I have referred — 
the minimum in 1867—took place practically before the general 
Introduction of this perfect photographic record of eclipses ; 
and there is no good photograph extant of that eclipse ; but 
fortunately, good photographs were secured of the eclipse of 
1878. You can imagine our American cousins did nog let an 
opportunity like that of advancing knowledge slip ; and the 
result was that the whole land along the line of totality 
bristled with telescopes and cameras, which did teeir work in 
an admirable way. So that in the eclipse of 1878 we did get a 
photographic record, that is to say, an absolutely trustworthy 
record, of the appearance presented by the sun’s corona at the 
minimum®sunspot period. If it were not so, I should have 
hesitated to show you the drawing made in 1867 ; but I think you 
will say, when I show you these records together, that the draw- 
ing in 1867 is so like the photograph taken in 1$78 that on that 
ground alone it is worthy of extreme confidence; and if we can 
accord such confidence to it, we atrive at the very important 
conclusion that at two different sunspot minima the appearances 
presented by the corona were very much alike indeed. 

At the minimum period the chief feature is a tremendous ex- 
tension of the corona in the direction of the solar equator, At 
both the poles, north and south, there is a wonderful curving 
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right and left; this outcurving having been one of the nfogt 
exquisite things which it is possible to imagine, i 

There is further evidence indicating that the equatorial 
extension on the photograph may only after all hafe been a 
part of a much more extended phenomenon, one going to almost 
incredible distances—considgring it as a solar atmosphere—from 
the sun itself. °. 

It has already been stated that at that eclipse one observer 
took extreme precautions to guard his eyes from being fatigued 
by the light of the inner corona, which sometimes is so bright o 
that observers have mistaken it for the limb of the sun itself. æ 


‘What this gentleman, Prof. Newconfb did, was to erect a screen 


which covered the moon anda space 12’ high round it. The re- 
sult was, that as soon as he took his station at the commenegnent 
of totality, he saw a tremendous extension of the sun’s equator 
on both sides the dark moon, the extension being greater then é 
that recorde® in the photograph. It does not follow that the 
photograph gives us the totality of the extension; it maybe 
that the extended portions may have been so delicately“Ilumin- 
ated, that they would not impress their image on the photw- 
graphic plate in the time during which that plate was exposed, 
or that the light itself is poor in blue rays. „So considefeble was 
this extension, amounting to six er seven dtarmeters of the dark 
moon, which practically may be taken to be the%same ag that of 
the sun behind it, that Prof.*Newcomb had at owce sitggested to 
him tife zodiacal light. It happened that while this eclipse was 


; - ye 





° ee . Py A Š è e 

7 e z ° e e 
May 13, 1886] NATURE >. 6 * B 
— : z ae a eee = a ee 


being obs@rvél by Prof. Newcomb and myself—we were practi- 
cally close together at a hgight of 7o00 feet—other observers 
were_yiewing the eclips from Pike’s Peak, some few hundred 
miles awgy, at a hei@ht of 13,000 feete You can imagine {he 
purity of the air at that height ; there was not too much of it— 
so little in fact that some observers had to go down. These saw 
the corona very well indeed ; and one or two observers, withogt 
taking the precaution of putting up a screen, saw an extension 
almost comparable with that recorded by Prof. Newcomb. 

That, then, we must take to be tlegundoubted result arrived 
at during the eclipse of #878, which happened at the last sun- 
spot minimum. We have a tremendous equatorialeextension ; 
that is the great feature, and it is proved by photographs. A 

The drawing made in 1867 gives us the same result. We 
again get the equatorial extension east and west, and the wondeg- 
ful outcurving right and left from the sun’s poles. 

Hence, then, we must associate a corona of that kind, ze. 
having a considerable equatorial extension, with that quiet con- 
ditioneof things at the sun, during which metallic prominences, 
ordinary prominences, facule, and spots show a minimum of 
activity. 

You willeremember that we saw from the sunspot curve that 
from minimum to maximum it mounts rapidly, reminding one of 
a steep cliff, We have in fact only three years from minimum 
to maximum, while we have eight years from maximum to 
minimum. 


The Approach to Maximum 


We have then next to consider the solar condition between 
minimum and maximum. We must suppose ourselves to be 
half-way up the steep part of the curve that connects the maxi- 
mum with the minimum. In this case we find a greater activity 
in all directions. The hydrogen—or the quiet—prominences are 
more numerous. The facule are brighter. If we now examine 
the chromosphere we find hydrogen and D? are not the only con- 
stituents—we get those other short lines added of which Prof. 
Tacchini has ‘given us such a valuable list, among them chiefly 
being those three lines of magnesium which are designated 
a, 2°, 64, That is the chemical difference between the chromo- 
sphere of the sun at this time, and the first period at which we 
considered it. The spots also are more numerous, and what 
spots there are we have in a lower latitude ; instead of making 
their appearance in latitude 35°, they will be nearer latitude 25° 
—they will have come down 10° from the solar poles towards 
the equator. These more numerous spots will also be constantly 
accompanied by metallic prominences, and the number of lines 
visible as bright lines in these prominences we shall find in- 
creasing as the observations are made month after month. 

Ilow about the outer atmosphere of the sun? Well, remark- 
able changes begiteto take place jn it too. In considering the 
minimum corona I said nothing about its spectrum, for the reason 
that I wished that wonderful bilateral and symmetrical and simple 
form to rivet the attention. But now it is right that I should say 
that one of the chief changes between this corona as the maximum 
® approached and the minimum one is not only the change of 

“form to which I shall have to draw attention, but a change in 
the spectrum. At the minimum sunspot period the corona gives 
exactly, @r very nearly exactly, the same spectrum as the lime- 
light or a jet of gas—we get very nearly a continuous spectrum. 
The chief difference between the spectrum of the corona, then, 
and the sp&ctrum of the gas jet, is fhat in this continuous corona 
spectrum certain dark lines will be seen, but no very obvious bright 
lines are there. We therefore have to come to the conclusion 
that at the minimum the corona is not chiefly gaseous in its spec- 
trum, but that it consists of solid particles to a very large extent ; 
and tha¢ these solid partides are not only competent to reflect 
light, but that they actually do reflect light coming from the 
lowe portions of the sun ; and in that way we account for the 
preSence of the Fraunhofer lines. 

But when we come to the second period we are now discuss- 
ing, these @hange to a very large extent ; the spectrum is no 
longer continuous ; bright lines begin to make their appear- 
afice, end with this coming-in of bright lines comes in a greater 
þrilliancy. i 
- And then as to the form. The diagram is copied from a 
drawing taken in the year 1858, at exactly the right period to 
illustrate any change Which may have taken place on the ap- 
proach to maximum. Unfortunately it is not a photograph. 
Thosé who legjur> in this theatre @wenty or a hundred years after 


me will be un ey many better conditions than we are,»because | 
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they will have amore complete series of phosographs to refgr 
to x bift in thegabsence of photographs we must do the best we 
can. Strange though the drawing és, it brings together so many 
features stn in other eclipses, that there is very little doubt 


that jg is near the tu®. Hotvever that may b® it ‘must be 
acknowlédged that between the last drawing you saw and this 
. e 
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there is a most enormous difference. The remarkable point 
about it is that we have no special feature in the equatorial 
zone: we get a streamer here with very strange outlines, and 
we get another there, but the point of this drawing is that we 
get in middle latitudes, north and south, four wonderful luminous 
cones, and the amount of light and structure in the corona has 
increased to such an extent, that that exquisite, that heautiful 
tracery and double curves—curves east and curves west- -we saw 
at both poles at the minimum, are now hidden in a strong 
ragiance. So much then for the second act, so to speak, inthis 
solar drama. > 


The Maximum 


We next deal with the maximum period when all the solar 
forces are working full timê, and when we get both in promimences 
and in spots, and indeed in every outcome of action that we cen 
refer to, indications of the most gigantic energies at rk, and 
the most wonderful changes produced ; energies and changes dis- 
played from one pole of the sun to the other. When we come 
to this period of enormous action, we shall find that, although it 
becomes more general in one sense, it is really more limit? in 
another. 

The ordinary yrominences, instead of clinging to the equator 
as they have done previously, are now found to be most frequent 
at the solar poles ; the facule are brighter and more >pread over 
the solar surfacg than they have ever been before. è The chromo- 
sphere is richer in lines. 

The spots occupy broad zones, the mean latitude being in 
about 18° N. and S. No spots near the poles, no spots 
near the equator, but spots indicating enormous activity and of 
enormous area, surrounded by gigantic faculæ, will be seen 
following each ofher in thesegzones. We shall find every one 
of thege indicators of solar activity accompanied by enormous 
prominences. It is at this time we get the greatest velocities 
of upthrow in the prominences, and the greatest indications of 
tremendous downward velocity in the vapours which form the 
spots. It is at this time we get the spots riddled by bridges of 
intense brilliancy, full of veiled tints, red, yellow, blue, and 
violet, and all those other more delicate «nd beautiful phe- 
nomena described*by M.eTrouvelot and other-, to which I 
have drawn attention. 

How Mout the outer atmosphere of the sun? What has 
happened to that? Here, fortunately, we have the photographic 
records e@two yeers—oftwo maximum years—to study. In these 
records thêre is no doubt that we Have a thing which is abso- 
lutely and truly s@lar, for the reason that the photograph has un- 
doubtedly, I think, sifted out what may be considered as due to 
non-solar causes. Isay this di-tinctly, because I was fortunate 
enough to see both of these eclipses, one in India, and one in 
Egypt, and certainly there were things which I saw with the 
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tfiked eye wifich one does not see in the photographs. We will 
cansidew the eclipse of 1871 first. . 

We see in a moment that we have somethirf& here at the 
maximum sunspot period different from what weehave had 
before. „To gcompare it with, the r@ord of the preceding 
minima in 1867 and 1878, Instead of having stfeamers em#ed to 
the equator, they exist in high mtitudes, and instead of having 
them limited to four chigf maxjma, as we had inthe year after 
the minimum in 1868, the energy is now so great that they 
practically extend to every part of the sun. 

he directions of the lines of ferce, as they maf be called, 
are very various: there are straight rifts; there are curved 
boundaries ; here amother streamer is curved bodily, and so we 
go on. We must:always remember that in this photograph 
what we see is, after all, a projection. We have the spherical 
moon in front of the spherical sun, from which these streamers 
project in all longitudes—some straight towards the earth, the 
tips of which are seen over or under the moon, some more side- 
ways from parts of the sun nearer % or further from the eye than 
the central section? so that the unravelling of the appearances is 
very difficult, efpecially if the eclipse happens when either the 
sun’s north or south pol@is tipped towards us gr away from us 
to the greatest extent. ° 

So much for 1871: in another eleven years we, have 
another maximum—that of 1882—an eclipse seen in Egypt. In 
this case we find the activity more general than in’ the former 
one. The top and the bottom of the diagram represent the 
north and the south poles of the sun as before 3 but we see 
now that the streamers are more broken up, and furthermore 
that the rifts visible round the north and south pole at the 
previous maximum are entirely covered up—not that the rifts 
were not there, but that one could not see them in consequence 
of the extreme brilliancy of the streamers that were thrown 
towards the eye from the sun between us and the plane passing 
through the solar poles. 

Independently of that, it is easy to recognise that there is a 
tremendous family likeness between the photographs taken at 
both maxima, whereas there is the greatest possible difference 
between either of them and the drawings or photographs taken 
at the minimum sunspot period. If we accept that, that is a 
very great step, gained. e 


After Maximum 


We need not, after what has gone béfore, take up any more 
time, which is short, by discussing the gradual descent to mini- 
mum. ef say the gradual descent bétause we know there are 
mere years consumed in going from maximum to minimum than 
from minum to maximum. 

Of courg all the various energies slacken down, the mean 
latitude of the spots and metallic prominences still getting 
ower till they reach lat. 8° N. and S. ; then another series of 
spotg*breaks out in lat. 35° N. and S., and the whole story 
begins anew. 

° ° Summary 

Now let us deal with the results we have arrived at. At the 
maximum period the continuous spectrum of te corona gives 
way alm ost entirely to a spectrum of bright lines, When I say 
gives way almost entirely, I mean so far as this: the striking 
thing when you observe the spectrum of the corona at the maxi- 
mum period is a series of brilliant lines, or of brilliant circles, 
according as we use a slit, or simply look through a 
prism, and the brilliancy of the spectrum see& between thase 
lines or rings is small comparés with the brilliancy ęf the 
lines or rings. That indicates that the temperature of the gases 
in the corona is greater than the temperature of the other sub- 
stances, and of course is very much higher than it is during the 
time of the minimum, when the gases do not make themselves 
visible, and, as I said before, the chief spectroscopic effect 
obtained is the comtinuous spectrum with dark lines here and 
there, showing that some part of the Nght is ferived from cooled 
solid particles which can and do reflect light from the subjacent 
photosphere. pi 

To deal with results, and to bring them together as sharply as 
may be, we find, first, that the dimness of the light ane absence 
of bright lines at the minimum shows that the outer a mosphere 
of the sun is cooler at the minimum sunspot feriod. When I 
was in America in 1878, at the period of minimum to which we 
have referred, I saw at once that the corona was’ not anything 
like so brilliant as I had seen it previously in 1871 in India. 


° Eventually, when the observations came to be discussed, the con- 
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clusion arrived at was that the brilliancy was not anegeventh of 
what $t was at the previous maximum. There is a very con- 
siderable difference which no one cdi? mgstake who observes one 

eeclipse after another. ó °. 

Secondly, when the ®corona is thus cooler, and @herefore 
dimmer, an extension in the plane of the “sun’s equator is seen. 
A question arises here whether this extension is not seen at the 
n@iximum because the eye is so much affected by the very 
brilliant corona? That is a subject which will require to be 
investigated in subsequent eglipses. 

Thirdly, there are plen% of minor prgmin@nces at the mini- 
mum sunspot period ; there are no spots, or very few. 

Fourthly, the lower temperature, and therefore relative 
‘quiescence, of the solar atmosphere seems to depend on the 
absence of spots. That is an important matter; and the point I 
wish to make is this: the quietude cannot depend on the absence 
of prominences, because they are there—not so many of them, 
but still some prominences, 

Fifthly, when the spots begin in these higher latitudes, 30° 
or 35°, as we have seen, we get the first brightening 8f the 
corona. ; 

Sixthly, the coronal streamers follow the spots—þy which I 
@ean that the cones and coronal streamers put on their greatest 
intensity according as the spots have moved nearer to the equator. 
When we have the minimum sunspot period, you can hardly 

ecall that equatorial extension a streamer at all, because it is 
so very dim ; and further, I take it, it is really of a different 
nature and origin. 


The Circulation in the Suns Atmosphere 


If we make an attempt to discuss the circulation of the atmo- 
sphere, a question which we acknowledge to be an extremely 
difficult one, we must bear in mind the enormous difference 
between solar and terrestrial conditions, When a portion of 
the earth’s surface is heated in-a whole zone—as the equator 
is in the tropics—by the sun, you see the heat is outside, an 
ascending current is formed, and winds from north to south set 
in. For instance, if we consider the equator, and suppose the 
sun to be over it, we get the earth’s atmosphere over that region 
more highly heated than those parts of the atmosphere near 
either pole ; and the result is, we get an indraught current in 
that way, both from the northern and southern hemispheres, In 
consequence of these two currents meeting and beginning their 
ascent at some distance from the equator, we get a belt of calms, 
of reduced pressure, and we get almost perpetual rains. 

Now, you see, that is all very well as a piece of terrestrial 
meteorology, but it is of no value to us from the solar point of 
view, unless it sets us thinking how very different the conditions 
are, 

The sun cannot be heated fm the outsige. We have seen, 
in fact, that one chief point about the sun is that it is cooled 
on the outside; that masses of gas going up to tremendous 
altitudes evengially arrive where the atmosphere is cold and 
quiet, and where they again take on the solid or liquid forms, 
when they begin to go downagain. Now the sun, if it is heate# 
at all, must be heated from the inside. 
inside? I mean—seeing that the phenomena we have been dis- 
cussing in these lectures take place outside the photosphase—that 
the inside must be something below the level of the photosphere. 
Now what form must that heat take? It will take, as undoubt- 
edly we see in the metallic frominences it does tak&, the form 
of the ejection of the tremendously brilliant anf incandescent 
vapours. How are these produced? Something must produce 
them ; they do not ascend of their own® sweet will, or they 
would not come up so locally as we see them. 

We get this fact most indisputably, which I hope I hawe been 
able to make quite clear, that these ascents of vapours from 
below the spot region always accompany the spots, and they 
always follow the spots in time. Then is it not reasonable® to 
suppose they are produced by the spots? You remember 
objected to the word ‘ eruption” in connection witl® these pro- 
minences. I do not so much object to the word “explosion,” 
for I cannot understand how if you get twenty million «ns 8f 
meteorites falling down in a particular latitude of the sun, ang 
plunging into the photosphere—I do not understand how 
there must not follow after that the most gigantic and ¢errific 
explosion, driving heated gases many hur€lre@ and thousands of 
miles into the upper air along the “line of least® resistance, and 
Wo® that 
really daes seem to be the plain English of what happens. 
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* I have told you that in the origin of the spots the first disturb- 
ance is th@fotmation of a few little openings probably èy the 
advanced guard of the falling solid material. In a few days, by 
the cogtinuous downpouls, these develop into a spot. This spot 
is followgd by a metaflic prominence sending up the massesgof 
gas át the rate, may èe, of 250 miles a second—a rate Prof. 


that idea out bécause the greatest prominences are associated 
with the greatest spots; the spots begin the disturbance, and 
the energies radiate from the point where we first see the disturb- 
ance, which, I repgat, the spot begifise 

We see, then, ee off the sun the action will be almost just 
the opposite of what it ison the earth. We get first of all the 
descent of cooled matter on to the part of the sun where the dis- 
turbance begins. 

Here we get ascent in consequence of greater heat outside. 
At the sun the greater heat inside the sun is liberated by the 
splash and explosion of spot-producing material. 

Now, when the material falls in the way we have indicated, 
we shall get, if the idea is true, a considerable temperature in 
the region above the fall accompanying the return current in 
the shape of prominences. We may probably also get a current 
in the lowe? atmosphere set up towards the north and towards 
the south, and another thing we shall certainly get will be a tre 
mendous brightening of this part of the solar atmosphere. 

One of the great differences between one part gf the solar 
atmosphere and another depends upon its temperature ; so that 
you must imagine that the moment we get any great change in 
the temperature of any part of the atmosphere we must get a 
great change in its brilliancy, even in the higher regions : this 
may explain the streamers. 

Tf there are these lower currents towards the poles there will 
probably be upper currents away from them which may in some 
way locate spot-forming material over the spot zones. On this 
subject, however, which, though one of the most important 
in solar physics, is one in which we see our way least clearly, I 
have not time to enter, J. Norman LocKYER 


. (To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 


HE Institution of Mechanical Engineers held their annual 

meeting, under the presidency of Mr. Jeremiah Head, at 

the Theatre of the Institution of Civil Engineers, on the 6th 
and 7th inst. 

Mr. T. B. Lightfoot read a paper on refrigerating and ice- 
making machinery and appliances. He commenced by de- 
scribing a complete ‘refrigerating machine as an apparatus by 
which heat is abstraeted, in combigation either with some system 
for renewing the heat-absorbing agent, or, as. is more usually the 
case, with a contrivance by which the abstracted heat is rejected 
and the agent is restored to a condition in which it can again be 
employed for cooling-purposes. $ 
“The first method by which heat is abstracted by the rapid 
usion of a solid is probably the oldest. It depends upon the 
very strong tendency of mixtures of certain salts with water or 
acids, aitd of some salts with ice—which form liquids whose 
freezing-points are below the original temperatures of the mix- 
tures—to pass into the liquid foym; heat is absorbed more 
quickly than it gan be supplied from without, and the temperature 
consequently falls. This method has been mainly employed 
for domestic and laboratgry purposes. 

When heat is abstracted by the second method, that is, by 
the evaporation of a more or less volatile liquid, other things 
being eqħal, the liquid with the highest latent heat will be the 
best refrigerant, because for a given abstraction of heat, the 
least weight of liquid will be required, and therefore the power 
expended in working the machine will be the least. There are 
fgur different kinds of processes employed. 

The first,?in which the refrigerating agent is rej@ted with the 
heat it has acquired, is generally known as the vacuum process. 
Water@the only agent cheap enough to be employed, must be 
reduced to a pressure below 0'089 Ib. per square inch, which is 
the pressure of water-vapour at the temperature of melting 
ice. A®vacuum-pump ig employed, combined with a vessel con- 
taining strong sufplfiric'acid, for absorbing the vapour from the 
air dragyn ove® and so assisting the pump. Lately an improve- 
ment has beeneffected in this prdtess by the employment of a 
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Young has observed ; and after that the faculæ appear. I throw 
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pump *withéwé gylindefs and intermediate conderfer, the water 
being admitted to the ice-forming vessels in fine streams, So as 
to Soffer a large surface for evaporation. The second, or com- 
pression-pgocess, is used with liqufds whose vajpurs conden>e 
under pressure at ordinary temperatures. The°fipst appara: as 
empleyeg, thoug in some respects crude, is yet the parent of 
all compression-machines usedgat the present timè, the 1m- 
provements béing generally in matters, of constructive detail? 
The water to be frozen was placed in a jacketed copper pan, 
the jacket being partially filled with the volatile liquid, and 
carefully p@tected on the oytside with a covering of non-cyn- 
ducting material. A pump drew off the vapour from the jack%t, 
and delivered it compressed int# a worm, areund which coo:ing 
water was circulated, the pressuragbeing such as to cause lique- 
faction. The liquid collected at the bottom of the worm, and 
returned to the jacket through a pipe, to be again evaporated. 
Most modern machines comprise a refrigerator, a water-Jacketed 
pump, a condenser, and ice-making tanks containing mould~ or 
cells, around which brine cooted to a low temperature in the 
refrigerator is circulated by means of a pup. The working 
pressure in the refrigerator depends upon th® reduction in 
temperature desired, the higher the pressure the greater being 
the work that c be got out of any given capacity of pump. 
The liquefying pressure in the condenser depends on the tempera- 
ture df the cooling water, an@ on the quantity that is passed 
through in felation to the quantity of heat carried away ; this 
pressure determines the mechanical work to be expended. To 
produce transparent ice, the water has to be agitated during 
freezing, so as to allow the air to escape. Various refrigerating 
media have been used, such as ether, sulphur dioxide, and 
anhydrous ammonia. The third is known as the abso:ption 
process : the principle employed is chemical or physical :ather 
than mechanical, and depends on the fact that many vapours of 
low boiling-point are readily absorbed by water, but can be 
separated again by the application of heat to the mixed liquid. 
Taking advantage of the fact that two vapours, when mixed, can 
beseparated by means of fractional condensation, an absorption 
machine has been brought out in which the distillate was very 
nearly anhydrous. Ordinary liquid ammonia of commerce was 
heated, and a mixed vapour of ammonia and water was driven 
o% By means of vessels termed the analyser and the rectitier, 
the bulk of the water was condensed at a comparativety high 
temperature and run back to the generator, while the ammonia 
passed into a condenser, and there assumed a liquid form The 
nearly anhydrous liquid was then evaporated in the refrigerator 
in the ordinary way ; but, instead of the vapour being drtwn off 
by a pump, it was absorbed by cold water or weak liquor in®a 
vessel called an absorber, which was in eornttnanicglen with 
the refrigerator, and the strong liquor thus formed was į umped 
back to the generator and used over again. In the fourth, 
which is known as the binary absorption system, liquefactign of 
the refrigerating agent is brought about partly by me.hamical 
compression and partly by absorption ; or else the refri erating 
agent itself is a compound of two liquids, one of whigh ciquefies 
at a comparatively low pressure, and then takes the other into 
solution by absorption. An interesting application of this 
system has beer®recently made by Raoul Pictet, wifo found that, 
by combining carbon dioxide and sulphur dioxide, le could 
obtain a liquid whose vapour-tensions were not only very much 
less that those of carbon dioxide, but were actually below those 
of pure sulphur dioxide at temperatures above 78° Fahr. This 
very remarkable gnd unlooked-for result may open tj: the way 
for@reater economy in ice-prosuction. 

Thesthird method is that in which machinery is used by which 
gas is compressed, partially cooled while under compre-sion, and 
further cooled by subsequent expansion in the perfimmance ot 
work, the cooled gas being afterwards used for abstrac::ny heat. 
This method has been much employed of late years, under the 
title of “ Cold-air machines” for the preservation of meat and 
other perishable foqgg. The author has desi&{ned machinery « f 
this class, in which a weight of 1000 Ibs. of air per ls ur can be 
reduced frgm 60° above to 80° below zero Fahrenheit, with coo!- 
ing water at 60° F., with the expenditure of about 15 indicates 
horse-power. The air after being compressed in the compresse1 
passes tohe coofers, which consist of a couple of vessels cor- 
taining tubes, through which water is circulated by a pump. 
The compressed air passes through one cooler and return» 
through the second, being cooled to within 5 or 6° of the initial 
temperature of the cooling water, which circulates in a directior. 
opposite to that of the air, From the coolers the air passes to 
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phe expansi@n cylinder, and after peiforming avork*upon the 
piston, and retuming about 6o per cent. of the*power expended 
in its tompression, it is exhausted, having been coole® dgwn 
from 70° above to 90° below zero Fahr. Besides its applica- 
tion to the irfportation of dead meat, live cattle, &@, an inter- 
esting appli@ition was made last ¢ear M the construction, of a 
tunnel through a hill in Stockholm, in the exavation 8f which, 
«ome running ground was met®with, consisting ef gravel mixed 
with clay and water, v@hich it®was determined to freeze. The 
innermost end of the tunnel next the face was formed into a 
freezing-chamber by means of partition walls, which, were made 
o$a double layer of wood filled in ‘bgtween with charcoal. The 
temperature of the pracy aN apa was generally from 6° to 
15° below zero Fahr. after twelve hours’ running, but soon rose 
to freezing-point when the Then began to work. The tunnel 
was driven through its length of 80 feet with entire success, the 
daily progress averaging about 1 foot. 

A paper on the distribution of the wheel-load in cycles, 
illustrated by means of fifty-sixgfigures, was read by Mr. J. 
Alfred Griffiths. e The author gives the following five points of 
efficiency as applying to cycles generally, viz. reduction of dead 
weight by the avoidange of very large wheels and of heavy or 
purely ornamental or unnecessary framing ; reduetion of resistance 
by avoidance of very small wheels, and by employment of the 
best designs in bearings and en driving-mecbanism fer the 
diminution of internal friction ; perfection of load digtribution by 
entire avoidance of wheels that neither transmit motive-power 
nor assist the steering, and by concentration of the load on the 
driving-wheels and reduction of that on the steering-wheels ; 
stability when at rest and when in motion on the straight and 
round curves, when on a smooth surface and also on a rough 
and lumpy road, and when the brake is applied either suddenly 
or gradually ; arrangement of load and driving-mechanism so 
that the distribution of the wheel-load shall be as good on rising 
or falling gradients as on a level. Tables of dimensions and 
distribution of wheel-load were appended. 

A paper on the raising of the wrecked steamship Zeer of the 
Realm, which was effected by the platforming method, and with- 
out the aid of divers for any part of the operation, was read by 
Mr. T. W. Wailes, of Cardiff. 


——— a u 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD. —The Council of Somerville Hall have decided to 
build” additional rooms for twenty students. Two Entrance 


Scholarghips of 35}. and 407. a year. are offered for competition 
on May 25. : 





SCIENTIFIC SERIALS 
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American Journal of Science, March,—Examination of Dr. 
Croll’s hypothesis of geological climates, by Dr. A. Woeikof. 
The autho subjects Dr. Croll’s theories to a searching criticism, 
traversing all his fundamental principles. The statement that 
the ocean must stand at a higher zean temperature than the 
land is shown to be quite erroneous, the oced&s which receive 
cold currents from Polar seas, and even seas like the Mediter- 
ranean and Red Sea, which receive no such currents, having a 
mean temperature considerably lower than the continents. His 
whole system of estimating temperature breaks down when 
seriously tested, the errors being enormous, én some cases up- 
wards of 100° F., or greater thar®the difference of annual @m- 
perature between the equator and the North Pole. Ili® hypo- 
potheses, although brilliant and fascinating, cannot be accepted, 
the main points on which they rest being opposed to the most 
certain teachings of meteorology, and the whole fabric in its 
explanation of glaciation and geological climates generally being 
entirely fallacioug~——Teniril movements in Cucurbita maxima 
and C. Pepo (concluded), by D. P. Penballow. The author 
concludes generally that growth is promoted by an increase of 
temperature and humidity, but may be retarded bygan increase 
of temperature when other conditions are unfavourable. It is 
also retarded by excessive transpiration, while the conditions 
favourable to growth, arising from temperature an@ humidity, 
may cause greater growth during the day in qpposition to the re- 
tarding influence of light. Movements of tendrils and terminal 
buds, being phenomena of growth, are modified by whatever 
variations of condition affect growth.—Note on a method of 
measuring the surface-tension of liquids, by W. F. Magie. It 
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is shown that Poisson’s formula determiniig approximately the 


heizhg of a large liquid drop standing on a level glate holds 
good, without any change, for a bubble of air formed in a liquid 
under a level plate.—Remarks on W. B. Rogers’s “ Geology of 
the Virginias ” (continugd), by J. L. and gi. D. Campbdil: In 
tis concluding paper the authors deal with the mo€t salient 
points in the higher formations of the geclogical system of Vir- 
jnia and West Virginia. Their remarks, based mainly on 
personal observation, are intended to be supplementary to 
Mr. Rogers’s comprehensive treatise on the geology of this 
region.—Observations oņtke Tertiary of Mississippi and Ala- 
bama, with descriptions of new species, b® D. W. Langdon. 
An importgnt result of these observations is the establishment 
of the relation of the Jackson beds to the Orbitoides limestone 
and marl beds of Byram Station. The new species, which will 
e figured in the forthcoming Report of the Geological Survey 
of Alabama are: Verticordia eocensis, apparently the first Verti- 
cordia described from this epoch; and Bulla (Haminea) 
aldrichi, an elongate oval shell resembling Bulla glaphyra, 
Desh.—On the area of Upper Silurian rocks near Cornwall 
Station, Eastern Central Orange County, New York, by 
Nelson II. Darton. The paper contains a careful study of the 
Towsend Iron Mie district and vicinity, where a sgall mass of 


@Lower Helderberg limestone has been protected from the gene- © 


ral denudation by a firm backing of coarse strongly cemented 
sandstones. The whole forms a ridge running just west of 
Cornwall Station, its more prominent geological features being 
shown on the accompanying map. 


Rivista Scientifico-Industriole, March 15.—On the crepuscular 
lights that followed the Krakatdo eruption, by Prof. Alessandro 
Sandrucci. The author surveys with Hirn the various theories 
propounded to explain this phenomenon, and rejects them all as 
inadequate, or else based on impossible assumptions. He con-. 
cludes that for the present the after-glows must be classed with 
the numerous effects the causes of which have not yet been 
fathomed.—On the origin of atmospheric electricity, by Prof. 
Luigi Palmieri. A simple experiment is described, by which it 
is clearly shown that positive electricity is generated by the 
moisture of the air, when it becomes condensed by a lowering of 
the temperature. This conclusion is reconciled with the theory 
recently advanced by Prof. Edlund, of Stockholm, who argues 
that the electricity of the air is derived from the earth by the 
unipolar induction of terrestrial magnetism, while its return to 
the earth is caused by the condensation of the aqueous vapours, 
and especially by their conversion into the fluid state. 


Rendiconti del Reale [stituto Lombardo, April 1.—Reptiles of 
the Orta-Kenei district, Adrianople, by Prof, F. Sordelli. This 
is an account of the collection recently made at the southern 
foot of the Balkan Range by the Cavaliere Luigi de Magistris, 
and by him presented to the Civic Museum_of Milan. Of over 
twelve species of reptiles thr@ only are foufld in the Po Valley, 
all the rest being of an essentially Eastern character, with a 
range extending from the Balkan Peninsula to the Iranian 
Plateau.—Note on a fundamental theorem in the theory of the 
function¢ of a complex variable quantity, by G. Morera.—Stratj- 
graphic observations in the province of Avellino, by Pro 
T. Taramelli. The paper contains a systematic study of the 
stratified rocks exposed by the cuttings of the Avellino and 
Santa-Venere line of railway, and ranging through the whole 
series from the Lower Chalk through the Eocene, Miocene, and 
Pliocene, to the more rece% Quaternary formations.—Account 
of a rare and interesting ornithological spegmen, by Prof. 
Pietro Pavesi. The author describes a fine specimen of Bernicla 
leucopsis, Bechst., recently shot at Coran®ig the Po Valley, and now 
preserved in the Civic Museum of Pavia.—On the rational carves 
in a linear space to any number of dimensions, by A. mbilla. 
—Meteorological observations madé at the Brera Observatory, 
Milan, during the month of March. 
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Zoological Society, May 4.— Prof. W. H. # lower, 
LL.D., F.R.S., President, in the chair.—Mr. E. L. Layaw, 
F.Z.S., exhibited a fine example of a rare Beetle of the family 
Cerambycidæ (Macrotoma heros), obtaiped in the Fijidelands ; 
and a series of specimens of sheẸs of the %egus Bulimus from 
New Caledonia and the adjacent islands.—A fetter read 
from Mr. F. W. Styan, F.ZS., relating to some Chinese ani- 
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*wals of which he had Mately obtained specimens.—Mr. W. 
F. kirby read some remarks on four rare species of Sphing- 
idæ, of which®he had lately examined specimens.—Mr. F. Œ. 

e Beddard read a paper contginiwg observations on the ovarian 
ovum of, Lepidosiren (Protdpterus), and described the entrance 
of folliculargells into th® interior of the ovam. It was believed 
that these cells played aneimportant part in the formation of the 

olk,—Mr. Beddard also communicated a paper by Mr. J. T. 
unningham, on the mode of attachment of the ovum of the 
smelt (Osmerus eperlanus). 


PARIS e 

Academy of Sciences, May 3.—M. Jurien de la Graviére, 
President, in the chair.—On the magnetic principle, by M. 
Mascart. The author’s theoretical studies lead to the general 
inference that, in a magnetic and isotropic body of any form 
there are three rectangular directions for which the magnetic 
force is parallel to the outer field with different coefficients, 
J Ja and fa These coefficients possess the same properties as 
those of a sphere of slightly magnetised anisotropic substance. 
For steel he mean coefficient of longitudinal magnetic force is 
much weaker than for soft iron ; hence the increased importance 
of transverse magnetisation.—On the formation of oxalic acid 
in plants: a study of Rumex acetosa (sorrel), by MM. Berthelot 
-and André. The analysis of the dried seeds of this plant yielded 
0°05 per cent. of oxalic acid, which is also largely present in the 
leaves and stalk, but to a less degree in the root.—Renmrks on 
MM. Berthelot and André’s communication on the proportion 
and quantitative analysis of the ammonia present in the ground, 
which appeared in the last numberof the Comptes rendus, by M. 
Th. Schlesing. The author takes exception to MM. Berthelot 
and André’s account of his process for effecting the analysis, 
and also traverses the statement that arable land, when irrigated, 
tends constantly to liberate the ammonia of the ammoniacal 
salts contained in it.—On holmine, or M. Soret’s earth X, 
by M. Lecoq de Boisbaudran. This was a sealed paper 
recently deposited with the Academy, and now opened at 
the author’s request. It shows that holmine contains at 
least two metallic radicals.—On dysprosium (symbol Dy), by 
M. Lecoq *de Boisbaudran.—Remarks on a work entitled 
‘Science and Philosophy,” presented to the Academy by 
the author, M. Berthelot.—Observations on the new comet 
1886 a (Brooks I.), made at the Paris Observatory (equatorial 
of the West Tower , by M. G. Bigourdan.—On the spectrum of 
the Fabry Comet, by M. Ch, Srépied. In this comet, as in 
that ‘of Enke, there appears to be.a predominance of the 
gaseous elements on the one hand, while on the other its spec- 
trum seems to show that the relative brightness of the nucleus 
bears no necessary relation to the degree of condensation of the 
cometary matter.—On the density of liquid atmospheric air and 
its constituent elements, and on the atomic volume of oxygen 
and nitrogen, by M. $.@Vroblewski.-@Practical method for the 
preparation of the Nicol and Foucault prisms (three illustrations), 
by M. L. Laurent.—On the penetration of light into deep sea- 
water, by MM. H. Fol and E. Sarasin. From thè author’s 
experiments it appears that layers at a depth of 300 metrés are 
illugMned every day for the whole time that the sun remains 
above the horizon ; at 350 metres light penetrates for at least 
eight hours daily. Even after sunset the actinic rays seem to 
reach considtrable depths.—On the combinations of phosphoric 
acid with titanic acid, zircon, and stannic acid, by MM. P. 
Hautefeuille and J. Margottet. The general conclusion of the 
atthor’s researchesgs that the phosphates of titanic acid, zircon, 
and stannic acid possess the atomic composition of the phosphate 
of silica. By employing phpsphoric acid as a dissolvent they 
cgn be obtained only under the octahedric form, while the 
phosphate of silica is obtained not only under this but under 
three other® forms incompateble with the first.—Action of 
vanadic acid on the ammoniacal salts, by M. A. Dittee—On 
the constisution of butter, by M. E. Duclaux.—On xenotime, a 
rare mineral from Minas Geraes, Brazil, by M. H. Gorceix. This 
substgnce, which on analysis yields PhO,, 35°64, YQ + ErO, 
63°75, and insoffble residuum 0°4, appears to be a phosphate of 
yttria and of a second earth, very probably erbiae.—On the 
endothelium of the inner wall of the vessels in invertebrates, by 
M. W. Vignal.—On the existence in birds of a series of cephalic 
ganglia of sympathetic character, corresponding to the seg- 
mentary cre®ial nerves, by Ņ. F. Rochas.—Researches on the 
structure of the stomach'in birds, èy M. M. Cazin.—On £nto- 
niscus mengdis, a®parasite infesting the Carcinus menas crab, 
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Owih different animals. 
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by M. A, Giard. —On some phenomena connected with the 


division of the velludar nucleus in plants, by M. L, Guignard.— 


Remarks gn M. Boutroux’s recent communication on an Acii ° 


fermer&ation of gucose, by M. Maumené. The author shows 
that this acid giffers in no respect from that already fetermined 
and described by him. in éhe yeas 1875, under the® name of 
“ hexepi®.” e e . 
BERLINS 4 
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Physiological Society, March ©6.—Df. Kossel communi- 
cated the results of experiments instituted by Dr. Schotten 
respecting thegcholic acids. As was known, two different 
nitrogenous acids entered into {hè composition of the bile, glyco- © 
ceqlic acid and taurocholic acid, which broke yp respectively 
into glycocoll and cholalic acid, and ipo taurin and cholalic acid. 
‘Phe constitution of this azoteless acid, common to both, had not 
yet been determined. It was, however, known to be different 
In the bile of horned cattle two ch lalic 
acids had been found, distinguished as taurocholic acid and 
choleic acid. In the bile of swinga third cholalic acid had been 
found, hypocholalic acid; and in the bile of g@ese, a fourth. 
chenocholalic acid. It was probable that still more cholalic acids 
would be discovered. Dr. Schotten’s stgdies had for thei 
object the elucidatiow gf the constitution of cholalic acid. By 
weating to 300° C. he was able to split two molecules of water, 
and to obtain a body of an equal quantity of carbon, a less 
quantity of hyd@ogen and of oxygen. By subjection to a still 
gfeater degree of heat, from two molecules of the acid a molecule 
of water was separated, and a substance obtained consisting of two 
groups of atoms connected by an atom of oxygen. By treat 
ment with anhydrous acetic acid Dr. Schotten established that 
cholalic acid was both monobasic and monovalent. Finally 
he investigated the composition of human bile from 350 gall- 
bladders, with a view to testing the statement that in human 
bile was contained a peculiar cholalic acid, the anthropocholalic 
acid of Herr Beyer. Although at first he received the samc 
results, viz, a salt of baryta containing much less carbon than the 
other cholalic acids, yet subsequently, by continued purification 
and transcrystallisation of the product, he came to the conviction 
that in the human bile only the taurocholic acid of horned cattle 
was present. The results at first obtained of apparently different 
significance were due to the fact that the soluble barytic 
cholate with carbonate of barium very readily formed insolu 
ble double salts which were not easily split.—Dr. Biondi spoke 
on the intermaxillary bone, and discussed the fact that the 
doctrine set up by Goethe, that on each side but one inter- 
maxillary bone was developel$ namely from the frontal proce®s, 
while the superior maxilla, on the other hand, was evolved from 
the maxillary process of the swull, had, in the year 1879, Been 
replaced by a new doctrine advanced by Herr Albrecht Ac- 
cording to this new doctrine two intermaxillary bones were 
developed on both sides, growing out of the lateral and median 
frontal process, and then coalescing with the superior mavill% 
from the maxillary process, According to the older view. at 
present defended in particular by Dr. Kölliker, the are-lip; * 
originated between superior maxilla and intermaxillary bone. Prot. 
Albrecht, on the other hand, removed the position of the hare- 
lip to between megian and lateral intermaxillary bene. By 
way of proof for this latter view, the circumstance was ad 
duced that externally from the fissure an incisor tooth was 
regularly found. Dr. Biondi had examined a very large number 
of normal and pathological skulls, and ha followed the develop- 
ment in embryos of the facial bones. Like Prof. Albrecht, he regu- 
larly found an inciso® tooth externally from the hare-lip fissure, 
and, in®he case of embryos, in the mtermaxillary bone two point: 
of ossificatfon, whence were developed two separate intermaxi!- 
lary bones. Between these two were situated the hare-lip 
fissure and that of the palate. The views of Dr. Biond: and of 
Prof. Albrecht deviated on the contrary very materially from each 
other respecting the place where the two intermaxillary bones 
originated. In accordance with the spea‘er’s views, the superior 
maxilla and the outer #itermasillary bone developed from the 
maxillary process, while, on the other hand, the inner inte:- 
maxillary bone@sprang from the median frontal process. The 
lateral frontal process did not reach so far down. The hare-lip, 
in point of fay ther@fore, as had been maintained by earlier 
authorities, wa?situated between the maxillary and frontal pro- 
cess. The upper lip, ® the opinion of the speaker, des eloped 
itself, in perfect accordance with the relations obtaining in 
respect of the superior nfaxilla and its alveolar margin, out of 
the maxillary process and the inner frontal process, while the 
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fell on the one prism, then it appeared*clear white on accougt of 
the diffused reflexions. The light was able to penetrate to the 
otfer only through the metal sheet. The other pfism therefore 
appeared dark, ‘If a second liglee wgs ‘placed on the other side, » 
then the other prism appeared likewise bright. Byedisplace- 

ment on a scale the Shotometer could Se brought ingo the posi- 
tion in which. both sides appeared equafly bright. The distance 
from each other of the two sources of light gave in that cas 
the relation to each other of the intensities. The speaker pro- 


e Outer frontal process formed the alæ asi, In. respêct ef the two 
. intermaxillaryehones on each side, the preSenc€ of which the 
speaker assumed along with Prof. Albrecht, Dy Biondi dgviated 
from the latter in so far aw that he had found, nat an outtr and 
inner intermaxillary bone on each side, but ar® anterior anel 
posterior.* The incisor teethp @s als@ the supernumerary teeth, 
developed, themselves only in the internfaxillary eola Dr. 

e Biondi illustrated his addr®ss by preparatiogs, drawings, and 
photographs he pro@uced.-®Dr. Pohl-Pincus next gave a supple- 


ment to his address on the polarisation colours of the hair of the 
human head, adducing the reasons which determiped him to lay 
®down three types of colouring : the normal, the pathologic, and 
an intermediatetype. It was nevertheless to be understood thpt 
a whole series of transitiongry hues intervened between the two 
extremes. He further sched that, in accordance with his e% 
perience, hair pathologically changed in its double refraction in 
consequence of stimulation from inflammation or from psychical 
excitement was lung in returning to its normal condition. The 
speaker next described two experiments on a frog’s heart. When 
he removed om a frog the anterior part of the cerebrum, 
under avoidgnce of heavy bleedings, then set free the heart, and 
stimulated one or sgveral sensory nerves of the body, he then 
observed that the systole of the heart was wachanged. During 


the diastole, however, there appeared on’ the surface a chessy 


board-like drawing, and the dgastole itself was interrupéed in the 
middle by an intermission. By stimulation of the vagus he was 
able to overcome this effect of the irritated sensory nerves. Tlse 
second observation he communicated respected the local diastole 
which a considerable time previously had been noticed by others 
as well as by himself. The occurrence of this diastole under 
local mechanical stimulation of the frog’s heart was always. a 
very uncertain one. Dr, Pohl-Pincus had now quite recently 
found that the local dilatation took place only when the stimula- 
tion was given during the second half of the’systole. At the 
beginning of the systole, on the other hand, the stimulation had 
no effect whatever, and during the diastole it even gave rise to 
local systole. The effects of the local mechanical stimulation 
lasted some time, and, besides the local contraction or relaxa- 
tion, manifested itself in a heightening of the diastolic or 
systolic state on each occasion at the stimulated spot. 


posed some arrangements which would render this photometer 
available for coloured light as well. Similar proposals for this 
purpose had already been made De Jolly.—Dr. König 
further pade some supplementary communications on the case 
recently discussed by him of anomalous colour-seeing arising 
from alcoholism. After determining that the occurrence of a 
neutral point in the spectrum was a perfectly certain proof that 
the eyes in question perceived only two fundamental colours, he 
investigated the extension of the colour curves by the employ- 
ing of mixed colours, and thereby obtained important results, 
which he promised to communicate to the Society in a complete 
form in May or June next. e 
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poisqnows alkaloids {formed by the putrefacțjon of albu- 
minous sufbsténces are identical with those occurring in 


In the chemical section of this Year-Baok there are 
several articles on putrefagion-alkaloids ow ptomaines. 
These %lkaloids were shortly after their discovery sup- 
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`° ZBE YEMR-BOOK OF PHARMACY ° 
Year-Book of Phtrmacy, 1884. (London: J. and A. 
Churchill, 1884.) é 


-THIS volume contains the transactions of the British 
Pharmaceutical Conferenge, at Hastings in August 

1884, in additi@n tẹ abstracts of papers relating to, 
pharmacy, materia medica, and chemistry, ffom July 1, 
1883, to June 30, 1884. The work is of course especiallye 
intended for chemists and druggists, but it also contaigs 
some information to general readers, and as this might 
be apt to be overlooked from the special nature of the 
work, we shall extract from it somewhat more largely than 
we might otherwise do. Amongst the most striking facts 
it contains is an observation of Sachs regarding the effect 
of light off plants, mentioned by Mr. Williams, Presideng 
of the Conference, in his address. This observation is 
not only interesting in itself but it appears to give a, 
reason for the rules which the herbalists, centuries ago, 
laid down for the collection of medicinal plants, and which 
in modern times have been regarded as simple nonsense, 
and have consequently been abandoned. The herbalists 
were particular about collecting their herbs at certain 
hours of the day or night, and even at special phases of 
the moon. We have not yet got any exact information 
regarding the effect of the moon upon the chemical com- 
position of plants, but Sachs’s observations show that the 
amount of starch present in the leaf of any given plant 
varies considerably under different circumstances. . In 
direct sunshine and under otherwise favourable circum- 
stances, starch is formed very rapidly ; but it generally 
disappears entirely during the night, so that a leaf col- 
lected in the evening will prove full of starch, while 
another leaf of the same plant collected before sunrise 
_ will not show a trace. But even in direct sunshine, with 
-all the necessary warmth and moisture, the plant will not 
form starch if the air in which it is growing be deprived 
of carbonic acid ®y means of ecaustic soda. The method 
of ascertaining the presence of starch in a leaf is very 
simple. ‘‘The leaf to be examined is firsts plunged into 
boiling water for about ten minutes, then taken out and 
edigested in alcohol for about the same time (methylated 
spirit answers perfectly well). This treatment extracts 
the whele of the colouring-matter (chlorophyll), and leaves 
the leaf perfectly white. The leaf is now placed in an 
alcoholicesolution of iodine, awd the presence or absence 
of starch is dtmonstrated in a few minutes. The absorp- 
tion of iodine commegces at the edges, and soon colours 
the leaf blue-black if much starch be present, or brown if 
the quantity of starch be but small. The venation of the 
leaf appears as a pale network on a dark ground, render- 
ing dt a very beautiful object, but all my efforts to preserve 
a specimen beyond a few hours have hitherto failed.” The 


periods of the twenty-four hours are peculiarly interesting 
as r@Aidering it probable that the amount of alkaloidal 
“or other active principles may also vary in a similar way. 
Singa the publication of this book other researches have 
been made whieh fendeg such a variation all the more 
probable ihasmuch as they, show that some of the 
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posed to differ in certain respects from the alkaloid’ 
produced by plants, but the points of difference on which 
reliance was at first placed in order to distinguish between 
alkaloids which mighteBbe formed in a dead body @d 
poisons of vegetable origin avhich might have been ad- 
ministered for the purpose of roducing death have now 
been shown to be untrustworthy for this purpose. 
Amongst the most important of the researches on this 
subject are those of Brieger, some of which are abstracted 
in this Year-Book, and otHers of which fave been since 
published in his works (“ Ueber Ptomaine gand “Weitere 
Untersuchungen über Ptomaine,”e Berlin, Hirschwald). 
The abstract of fnother paper by Poehl in this Year-Book 
contains interesting infosmation regarding alkaloids 
formed bẹ the decomposition of rye-meal. His results 
are that ergot and mould have a peptonising action on 
the albuminous matters of the meal. The degree of 
putrefaction of albumens is directly proportional to their 
peptonisation. In the first stages of putrefaction the 
decomposition of albumens is greater in ergot meal than 
in mouldy or pure meal. But in the more advanced 
stages these differences are not so marked. Various 
alkaloidal products were obtained both from pure and 
tainted meal after they had been allowed to putrefy. This 
fact may be of considerable importance in regard to the 
action of alcoholic drinks. Guareschi and Mosso in a 
paper abstracted in this Year-Book describe the methods 
by which they obtained from putrefying fibrine an alkaloid 
having an action similar to curare. In another work, 
which is not abstracted here (Les Ptomaines,” Première 
Partie, Rome, Turin, Florence, H. Loescher), ` they 
mention that one of the difficulties they had togscontend 
with was the presence of organic alkaloids if different 
kinds of alcohol. If we consider that a great deal of the 


called silent spirit flavoured with various substances, and 
that silent spirit is also used in fortifying wines, it is 
evident that the purity of this spirit is of very consider- 
able importance ; but we believe that silent spirit is some- 
times obtained by the fermentation of grain which has 
become mouldy or decomposed to such an extent as to be 
useless for food, and volatile alkaloids formed during its 
decomposition will pass over in the process of distillation, 
aml being thùs present jp the spirit so produced may 
injurtously modify its action. 

The most interesting of the other facts contained in 
this Year-Book are those which refer to the synthesis of 
organic alkaloids. Hofmann has shown that piperine, 
the alkaloid of pepper, can be built up from pyridine, a 
coal-tar base, an@ that piperidine, one of the intermediate 
compounds, which is also obtained with piperic acid when 
natural piperine is split up by potash, is probably a 
stepping:stone,to the formation of conine and atropine. 
It was mentioned in a former Year-Book that caffeine, 
the alkaloid of tea and coffee, can be prepared from theo- 
bromine, the alkaloid of cocoa, which in its turn can be 
obtained from xanthine, a substance which is present in 
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spirits used for ordinary consumption are made af so-™" 
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bedf-tea oreLiebig’s extract, and lastly, xanthine oan be ¢ 


optaingd from guanine, so that it seems fot fmprobable 
that the manufacture of caffeine for medicinal purposes 
from Peruvign guano may be looked for as a comsequence 
of the rese@rches already made on the chgmistry « of these 
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. EUCLID REVISED 


Fgulid Revised, containing the Essentials of ile Elements 
of Plane Geometry as givn by Euclid in his First Six 
Books, with numerous Additional Propositions and 
Exercises. Edited by R. C. J. Nixon, M.A., formerly 
Scholar of St. Peter’s College, Cambridge. (Oxford: 
Clarendon Press, 1886.) 


ape movement for greate? freedom in the teaching of 

elemenjary geometry than is consistent with a 
rigid adherence to gEuclid’s Elements, which may be 
regarded as having taken definite shape®vith the forma- 
tion of the Association for thg Improvement of Geqmetri- 
cal Teaching in the year 1871, gains strength surely, if 
not rapidly. Of this Mr. Nixon’s book is one of many 
indications, notwithstanding his decision in favour of re- 
taining Euclid’s Elements as the basis of géometry. For 
this decision he assigns “ zwo substantial reasons of ex- 
pediency and convenience :— 

“(1) That an established order of geometric proof is 
convenient for examination purposes ; 

“ (2) A recognised szmbering of fundamental results is 
convenient for reference.” 

He adds, “ as co-operative reasons—the fact that there 
is no consensus of opinion among experts as to the supe- 
riority of any other scheme yet proposed ; and the segti- 
ment of repugnance at the thought of ‘sweeping away an 
institution rendered venerable by the usage of more than 
2000 years.” 

It thay be questioned whether Mr. Nixon’s first reason 
oF expediency and convenience” leads as a consequence 
to the retention of Euclid as a class-book. The experi- 
ence of the examinations of the University of London is 





„helg by many examiners as well as teachers to prove the 


contrary. But apart from this we would enter our protest 
against. the subordination here, as so often elsewhere, 
assumed of teaching to examination, of teachers to ex- 
aminers, Examiners are doubtless strong, but teachers, 
if they will only combine and assert their convictions in 
practice, are stronger. We believe too that those who 
have most carefully considered the question of a rival 
order of sequence of geometrical propositions would agree 
that the best order in a logical arrangément does snot 
seriously cozficé with Euclid’s order, except by ¢impli- 
fying it. Rather, by bringing the proofs of each proposi- 
tion nearer to the fundamental axioms and definitions 
than Euclid does, it renders less assumption of previous 
propositions necessary for the proof of any given proposi- 
tion. It stretclfes the chain of argument straight instead 
of carrying it round one or many unnecessary pegs. 

Many instances of this may be found in nM Nixon’s 
own book. To mention one only—-the, proof which he 
judiciously gives of the fundamental ropoftion that 

“similar triangles are to one another*in the duplicate 
ratio of their homologous sides” depegds directly on the 
Ist Proposition only of the Sixth Book, instead of the 


— SS —— a en ee eS 


e a e a 





chain being carried round the unnece$sary peg of the 15th 
Proppsition, as it is by Euclid himself. æ 
Waiving, however, farther diggussion of these general 
considerations, and granting Mr. Niron his postulgtes of 
efpediency and sentiment without farther cavil,@ve have 
no hesitation in thanking him for having produced a good 
and useful book. The conditions under which he has 
worked are such as to make it unsatisfactory to one who 
seeks for a natural and gmmetrical sequence and group- 
ing of propositions forming a well ecom@acted whole, but 
all the m#terials are there for enabling the student, if he 
has sufficient patience, to make it for himself. The book 
well furnished with important propositions not con- 
tained in the ordinary editions of Euclid, but various 
excrescences in the shape of addenda and lemmas have 
been necessary to accommodate them, and in these 
addenda those which are of real importance for after use 
are rather hidden amid a crowd of other consequences, 


qnteresting as results, but not necessary parts 8f the geo- 


metrical edifice. 

Mr. Nixon has, wisely as we think, distributed his 
axioms and definitions among the propositions, intro-` 
ducing each one exactly when it is required, instead of 
commencing with the full series, but it seems to us a 
serious defect that they are neither numbered nor any- 
where collected together for reference. We are rather 
surprised that he has not taken the opportunity of 
revising Eucliď’s editors, and reverting to Euclid’s 
division, into common notions and postulates, of what 
modern editions call the axioms and postulates; the 
common notions embracing those general axioms which 
are true for all magnitudes, while the postulates relate to 
geometrical magnitudes only and are the really essential 
basis of geometry. 

While retaining the order of Euclid’s propositions, Mr. 
Nixon has very freely revised his demonstrations both in 
substance and in form. Where he has introduced new 
demonstrations, they are in all cases, we believe, im- 
provements. The famous ozs disappears in favour of a 
proof founded on turning the triangle about one of its 
equal sides till it falls #gain into ®s original plane. 
Philo’s proof of i. 8 is adopted, and consequently i. 7 
omitted as useless. In Book II. the diagonals of the 
rectangles disappear. ÆEucliď’s propositions about the 
correspondence of equal chords, arcs, and angles at the 
centre of a circle are proved directly by superposition, as 
recommended in the Syllabus of the GeometricaleAssocia- 
tion, to which here as elsewhere Mr. Nixon acknowledges 
his indebtedness, but he still retains the propositions | 
about similar segments which we should fiave expected 
him to omit (as in the case of i. Te é as thereby rendered 
useless. Book V. contains the essentials of the theory of 
proportion, deduced from Euclid’s definition, in ghe form 
first suggested by De Morgan. "In Book VI. superposi- 
tion is often employed, where Euclid makes a separate 
construction, but not invariably, as, we think, oe have 
been done with advantage. bd 

We are-less satisfied with the form of Mr. Nixon’s 
demonstrations than with their substance. He Sbjects 
strongly to Euclid’s “ prolixity,” of which he goes so f&r 
as to say, after twenty years’ experience as a teacher, that 
“NOTHING is so great a hindrance to%hg learner.” We 
doubt this, speaking algo not without extperignse. In 
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*some respects Euclid’s prolixity, recalling over and over"| Tife fables given &t the end of the book @& tothe con- e 


again p@positions which have gone before, does nich to version of degrees of Centigrade into fahrenhgit and 
vce versa, &s to the conversion of English weights and 


fi in t f the learner and prevent loose- 2 : eee 
a them imthig BAA a A ans clid’s style | Measures into French, are in Some_points,sncorrect, and 
ann Steaming uga WE might have been easy coyrectly copied from eny standard 
admits with advanéage of some pruning, we feel that Mr. | work. è m E, KLEIN 
a Nixon, with overstrained regard to the examination hall, ° 


° 
sey ; : «- | Farm Live*Stock of Great Bgitain.e By Robert Wallac, 
has used the knife too freely, and has rùn the risk by fis FCS FHAS. &c, Professor of Agriculture and 


style and free use of abbreviations and signs of letting Rural Economy in the University of Edinburgh. 
the young pupifbelieve, as he ®enly too glad and ready | (Londén: Simpkin, Marshall, and Co.; Edinburgh: 
to do, that mathematical work should be writtgn after the] Oliver and Boyd, 18 5.) e A 

fashion of a telegram, grammar disregarded, articles and | WITHIN 200 pages octavo, ofeather large type, does Prof. 
little words omitted, and what should be sentences written | Wallace condense much useful information upon farm 
without verb or copula. e live-stock. It must, however, be evident that to treat of 


Mr. Nixon has deliberately omitted the usual marginal” cattle, sheep, swine, and horses, from a biological, an 
; agricultural, and an economical point of view would at 


references, On the: ground that “learners (1) very gener- | Teast require double the*number of pages, containing 
ally signore them ; and (2) will gain greater benefit by | twice the number of words, and folded qyarto. Brevity 
having to hunt up the references themselves.” We believe | has been said to be the soul of wity. but in a work such 
he has thereby seriously injured the value of his book. | as this we carngt but feel that it must be intended by its 
Because many boys, in the hands of a careless teach@r | author either for those who know nothing or for those 
and left to themselves, ignore the references, is hardly a whorknow something of the subject. It appears to us to 


A fall short@of the requirements of each of these classes of 
good reason why they should not be supplied for those | readers. Four and a half lines—forty words, in fact —upon 


who would use them, or who would be required by their | the Devon breed of cattle cannot be considered adequate, 
teacher to use them; and they would be exceptional | however terse and compressed they may be (and to the 
pupils under exceptional teachers who could be depended point they undoubtedly are), to giving a good word-picture 
on, or find it easy, “to hunt up the references themselves,” of this race, Besides, Prof. Wallace must excuse us for 
Doubtless the exercise of doing this is excellent, but the differing from him as to his statements even in this very 
hevinviee needs some beled done it short description. He is wrong in saying colour blood- 
8 -Gp 5 red, no white.” There is white upon the fore-udder in 
We have thought it would be most useful to dwell at | almost all Devon cattle, and it is unfortunate that there 
some length on Mr, Nixon’s revision of Euclid’s text, and | should be a manifest error in this very short description 
can only notice generally the exercises and addenda, of an important breed. 3 A 
whicloccupy more than half the book. The collection | The book aims at too much, and is too vague in its 
of exercises appears to be very well chosen and complete, general plan. The writer is successful in being concise, 


jut he is not free from errors, and a greater amplitude in 
though we should have been glad to see more of them | his observations would have both conferred a greater 


interspersed among the propositions from which they | general interest upon his pages, and been more satis- . 
naturally flow. factory to an earnest student of agriculture. Let us 
The addenda include all the more important develop- | Rope shortly to see aneenlarged edition. bd 


ments of the elementary geometry, as well as an intro- | Common-Sense Euclid. Books I. and II. Past I. By 
duction to many of the methods of the higher geometry. the Rev. A. D. Capel, M.A., St. John’s College, Cam- 
As a collection of results in the geometry of the straight | bridge. (London: Joseph Hughes, 1886.) 

line and circle this part of the book appears to us from a | THE object of this book, as the author tell us, is to oint. 
cursory perusal to be excelfent, giving a full account of | Out, especially to teachers and those teaching themselves, 
the important relations of the triangle and its associated the portions of the treatise which either present difficulties 
circles, centres of similitude, coaxial circles, &c. ; while to phe beginner Or escape their notice altogether 


f rare eet É S The propositions are explained in a very clear and 
-for methods the elementary notions and use of cross | concise way, some of them being even worked backwards 


ratios, harmonic ranges, inversion, poles and polars are | and their anflysis being made in every case ; explana- 
explained and applied to such an extent as to prepare the | tions are given, here and there, where they are most re- 
student naturally for their application to geometry beyond quired, and are put in the easiest possible way. Problems, 
that of the straight line and qjrcle. - We fail, however, to at the end of each proposition and also at the end of the 


e find such Jwominence given to the great principles of AY ae So of 309, followed by hints 
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duality and reciprocity as their importance, scarcely less The figures are not placed opposite cach proposition, 
~ in elementary thar iff the higher geometry, appears to us | as they are in most editions, but all together at the end. 
e to demand. The plan adopted is a very good one, it being understood 


The typography, antl the accuracy and clearness of the that the student must construct the figures for himself. 


figures, are to be commended as worthy of the Clarendon 


Press. R. B. H. Arithmetic for Schools. By the Revs]. B. Lock, M.A. 
(London: Macmillafand Co., 1886.) 


; OUR BOOK SHELF . THIS ise carea pierre’ school-book, forming, as to 
P ragent pe A n Pe ay. By Heneage Gibbes, bad He oe Smiths or Muir's ae ie ie eal 
D. ; fe) : i r i s on 5 F 
Tue text in this edition d neon K. Lewis, 1885.) rivulets of text ending in seas of examples. Jn the purely 
cb vom dared loes not, on the whole, differ | arithmetical p£rt of the book logical accuracy is attempted 
mgen rom batep he pe editions, some new useful | with considerable success. Want of grasp is much more * # 
mené àf th E ab Etana Paa comprehensive arrange- | evident in the part which deals with the applications. 
_ J er bing the chief differences. There the division into subjects is strangely illogical, and e 
° ° 
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sligh? inaccur&cies of thought and lafguage,occyr. Qs it 
really the case, fer example, that rate of interest (p. 481) 
-is totally independent of ¢inze ? e a 
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[Zhe Editor dees not hold hims@Mf responsible for opinions ex- 
. . e 
pressed by his corresponden. Neither can he undertake to 
réiurit, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 
[The Editor urgently requests correspondents to keep Peir letters 
as short as possible. The pressure on his space is so great 
that it ts impoSible otherwite to insure the appearance even 
of communications containDe interesting and novel facts.] 


Chlorophyll 

In a short note in NATURE (vol. xxxii. p. 342) I mentioned 
the discovery of a colourless substance produced by the action of 
reducing agents on chlorophyll and regenerating, on being 
exposed to the aif, the original green solution. I may be 
allowed to add {8 my previous statement that if this reaction 
is not pushed too far ai the resulting substance is duly con- 
centrated, it is not colourless, but of a reddish®brown by day- 
light, of a splendid ruby red (very different from the well-known 
port-wine red colour of chlorophylf, by limelight. Its spectrum 
is chiefly characterised by the total absence of band ®, and the 
presence of a broad band corresponding exactly to band II., and 
the two intervals between I. and II., and between II. and III. 
Band IV. seems also to be present, though somewhat altered in 
its position and intensity. 

The presence of a slightest trace of oxygen is immediately 
announced by the appearance of the I. chlorophyll band, so 








that the reactian may be considered as a most sq@msitive test for 
oxygen. On further exposure to the air, as already mentioned, 
chlorophyll is regenerated. This new substance being evidently 
a product of reduction of chlorophylline, the green-colouring 
matter of chlorophyll isolated and described by me in 1869, it 
may be called protochlorophylline, or simply protophylline. 

Its solutions can be kept in sealed glass tube containing Wa 
or CO3: čz this latter casein a dark place, for on being exposed to 
light they turn green. Can it be inferred from these facts that 
the oxidation takes place at the expense of CO,—that carbonic 
acid is actually reduced under the joint action of light and of a 
chlorophyll solution? The question, if answered in the afirma- 
tive, is of so great importance, that I am now taking all the 
pains to arrive at a elefinite conclusion. . 

The optical properties of Jrotoph#line sełm to indicate its 
presence in freshly-prepared chlorophyll solutions, Indeed the 
difference presented by the spectrum of a freshly-prepa®ed green 
solution and that of Mr. Stokes’s modified chlorophyll may be 
easily accounted for by the presence in the forneer of broad 
protophylline band intercepting the rays of light in the two 
intervals between the bands I. II. and III., ajust mentioned. 
To the presence of different quantities of protophylline may be 
likewise attributed the varying relative inténsity of the bands 
II. III. 1V.,—a fact that has attracted the attention of many 


observers. 
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° At all events, it cannot be doubted that the study of this ° 
curious gubstance, though attended with considerable*digiculties, 
all the operations taking place in agot l absence of oxygen, 
and under the continual. control of tĦe spectroscope, will 
throgy a new light on that most importaat of physiological 
problems—the part played by chlorophyll ig the decomposition 
of carbonic acid by the living plant. C. TIMIRIAZEFF 
Moscow University 





The Stone Aged? the Malay Pepinsula 


. e 

e In NATURE, vol. xxxiii. p. 377, there is a notice of a paper 
by M. de Morgan, published in Cosmos, on the Stone Age in 
the Malay Peninsula. Will you permit me to offer a few remarks 
with reference to this matter. In the first place, it is said that 
ò. de Morgan came into contact with three native races, which 
he respectively names Sakayes [Sakai], Seumangs [Sémang], 
and Rayats [Ryot]. I have put in brackets the commonly- 
accepted spelling in the Straits, It is funny what peculiar mis- 
takes travellers make when passing through a country” the 
language of which they do not understand, ryot being the word 
used in the Straits to express those followers or retainers of a 
netive chief who are not actually his debt slaves, Lut who owe 
him more or less of feudal allegiance ; Malays here invariably 
use the word when speaking of the following of a Sakai chief. 
The word rfot is, I believe, also used in the same sense in 
India. With reference to the tribes of whom M. de Morgan 
speaks as living in the recesses of the mountains, and whom the 
Sakaies called ‘‘ fire apes,” I cannot help remarking that I have 
never heard the Sakaies speak of them myself, nor can I find 
that any other Government servant here has heard of them 
either; still we are in pretty constant communication with 
certain of the Sakaies of these hills, and for my part I have at 
different times stayed for longer and shorter periods at the 
clearings of some of the chiefs whom M. de Morgan visited, 
and moreover I have employed most of the same Malays who 
followed M. de Morgan. By the bye, these were Sumatran 
Malays, and they told me some very extraordinary tales about 
the wild tribes before I started up country with them? these 
foreign Malays are especially addicted to telling marvellous tales 
of the wild tribes of the mountains, but so far I have not 
been able to verify their information in the least degree either 
from the Sakaies themselves or from native Malay sources. It 
would be interesting to know what equivalent was used for the 
expression ‘‘ fire apes.” Was it a Malay word or a Sakai word ? 
With reference to the Stone Age I quite agree with M. de 
Morgan in believing that at a not very late period—probably 
just before the Malay invasisn—there were tribes living 
in the interior who were not acquainted with the use of 
iron; up to the present moment I have been able to col- 
lect twenty-two stone implefhents. I ha%e sent drawings 
and notices of these to the Anthropological Institute. I 
may, however, „here mention that of these twenty-two speci- 
mens one is the half of a stone bracelet; the rest are all 
chopping-tdols of different descriptions, used, I think we may. 
fairly conclude, by a race of boat-builders, who most likely con- e 
structed dug-outs, much like the Malays of the present day. I 
adduce this supposition from the fact that of my twenty-one 
specimens two are perfect gouges, and six others are of the 
description which Dr. Evans has classed under adzes. The 
cutting-edges of nearly all my®pecimens have been coasiderably 
damaged by use. The high polish which M. de Morgan’s speci- 
mens—and mine also—exhibit is, I think, accounted for in a 
great measure by the fact that they are@uged and very highly 
prized by the Malays as whetstones ; the women preserve them, 
especially to sharpen their razors on, with which they shave the 
heads of their children during the peridts ordered by custom or 
religious law ; and the men were, until lately, very anxious to 
procure them to sharpen the iron spurs used in cock-fighttng. 
As almost all of the specimens procured by me have been pur- 


chased of Malays who have inherited them from theirgancestors,e . 


and prized them as heir-looms, it is, I think, reasonable to sup- 
pose that in their original condition some of them, at least, werg 
considerably rougher than when they came into our hands? this 
supposition is further confirmed by a remark made to me thee 
other day by a Malay chief. He said that he once had a thun- 
derstone given to him which was so rough that he had tô Wear 
it down on his emery-wheel before*he could use jt as a whet- 
stone. I have one specimen which has no cutting-edgg, but is 
squared aff at each end and is almost spindle-shfped, I have 
=) 
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e stay in thjs country to the same locality. 
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also seen Mother specimen of the same description. Caf it be 
that these two specimeng hwe been manufactured by Malays for 
whetstgnes out of the so-called thunder-stones? I cannot 
account gor them in®any other way; they are too slight for 
hammers. e 

For my part, I have always found the Sakaies especiall 
wanting in every respect as to traditions beyond the memory &f 
their own generation, and they have invariably answered my 
inquiries as to the origin of the stone axes by saying, like the 
Malays, that they gre thunder-stones. ®To such an extent is this 
belief held by Malays, tifat the other day a Malay of considerable 
social standing assured me that once a cocoa-nut palm was struck 
by lightning close to his house, and that about a month after- 
wards he searched about the roots of the tree and found the 
thunder-stone which was the cause of the damage: it was thi 
man’s father who for several years kept a fire alight in his house, 
which fire was generated from the same tree after it had been 
struck by the electric current. 

I hawe already drawn attention to the Malay belief as to these 


so-called thunder-stones (NATURE, vol. xxxii. p. 626). My 
specimens are all in the Perak Museum at Thaiping. 
Kinta Pek, April 5 A. HALE ¢ 





On a Thermo-electrical Phenomenon in Connection with 
Prof, Balfour Stewart’s Paper on Terrestrial M&gnetism 


In the Philosophical Magazine for May Prof. Balfour Stewart, 
in his paper ‘‘On the Causes of the Solar-Diurnal Variation of 
Terrestrial Magnetism,” takes in one place (p. 443), for an 
example, the case of “an ordinary electric circuit, say of a 
circular shape, and horizontal, and heat it by causing some 
source of heat, such as a lamp, to travel slowly around it with a 
definite rate of progress.” He goes on to say that no current 
due to the heating will take place. So it would generally be 
thought. If, however, the experiment be even roughly tried, at 
all events with an iron or nickel wire, the contrary takes place. 
An account of the experiments, &c., which I have made on this 
subject, was read before the Royal Dublin Society on March 24, 
and will, in the course of time, be printed in the Society’s Pro- 
ceedings. Though there is a current in a wire on causing a 
heated portion to travel along it, it seems unlixely from the 
nature of the phenomenon that it could in any way be inferred 
that the higher air would similarly affect a current under the 
sun’s heating. FRED. S. ‘TROUTON 

Physical Laboratory, Trinity College, Dublin 





Do Migratory Birds Return to their Old Haunts? 


MUCH evidence has been given by naturalists to prove that 
birds of passage return to their offi haunts. The following, I 
thifik, may be of interest to some of the readers of your valuable 
paper. For the past two springs a cuckoo gifted with a 
decidedly peculiar note has visited this neighbourhood. . Within 
the last fortnight it has again arrived. Its song consists of three 
a@ear distinct notes, cuck—coo—coo, the second note being a 
semitone above the last. This it never varies. We all know 
that towards the end of its sojourn the cuckoo suffers from 
hoarseness, or, as the country people say, “changes its tune.” 
Although this bird suffers in a similar way, yet it still maintains 
its peculiar eong—three notes. Ag far as I can ascertain, it 

° does not wande®beyond the same limits—from the park here to 
alittle hill about half a mile distant. I think these facts not 
only conclusively prowe %hat the cuckoo returns to its old 

* quarters year after year, but that it also restricts itself during its 

F. C. TAYLOR 


Summerleaze, East Harptree, May 13 





The Poison of the Stinging-Nettle 


eln the intpresting article in your issue for May®6 on 
é J . 
“í Plants „and their Defences,” theg is one ae bP Ss I 
shoald dike to be allowed to offer a few remarks. It runs 
thus :—* This fluid [of the stinging-gland of the stinging-nettle] 
is@zenerally conjectured to be formic acid—a view based on the 
fact that, this acid can be obtained from the nettle-plant by 
suitable means.” Tgoes@this “conjecture” rest on any other 
basis than the sjorilarity of thé effect produced by the sting of 
the netthe and the hite of the ant? el am inclined to think not. 
Certainly the {fct that formic acid can be obtained frém the 
nettle-plant is not # atgelf a cogent argument, seeing that it has 
z ° 
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been shown that this acid is a widely-spread constituent of the 
cell-sap of living plants. The formic acid theory is also out of 
harmony With the fact that the fluid contained M the stinging- 
glandg of the nettle ha® freq@e&tly, if not always? an alkaline 
reaction.® It seefis strange that we have at presgn® no trust- 
worthy observajions on so interesting a question. Can none of 
our physiological chemists come f€rward 4nd remove it from the 
region of conjecture ? ALFRED W, BENNETT 

St. Thomgs’s Hospital, May 13 


What is Hi8tjoderma ?° 


CAN any of the readers of NATURE inform me to what clas~ 
of fossil organisms belongs the genus Histioderma? Mention 
of the name—but of the name only—is made by Sterry Hunt 
in this journal, vol. vi. (1872), p. 54, and by Hicks in the 
Quarterly Journal of the Geelogical Society of London, vot. 
xxix. part 1, 1873, table facing p. 42. It d®es not occur in 
Broun’s ‘Index Paleontologica,” in Pfeiffer’s @ Nomenclator 
Botanicus,” nor in Scudder’s ‘‘ Zoological Nomenclator.” ‘The 
name is not to eg confounded with that of Carter's genus, 
Histoderma, established 1874, for recent sponges. Ss. 

Leyden, May 15 Ld 
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ON THE INFLUENCE OF FORESTS ON THE 
CLIMATE OF SWEDEN} 


A VALUABLE Report on this subject has been prepared 
by Dr. H. E. Hamberg, and printed as an appendix 
to the Report of the Forest Commissioners of Sweden for 
the year 1885. The observations were commenced m 
1876, on the principles established by Dr. Ebermayer in 
Bavaria, but Dr. Hamberg soon found that the mere com- 
parison of the results obtained at the forest station with 
those yielded by its sister station in the open country was 
insufficient to bring out all the peculiarities of forest in- 
fluence, and accordingly he added a third class of station, 
siteated in a clearing in the forest itself (öppen plats i 
skogen). The various results of these observations are 
discussed in a very exhaustive manner, and we must refer 
those interested in the subject to the Report itself. The 
author’s conclusions, however, are very interesting, anf are 
reproduced here in full. ° 
“ Our researches do not allow us to determine *hether 
the presence of the forests on the whole contributes to in- 
crease or diminish the quantity of heat in the atmosphere, 
that is to say, to raise or lower its temperature. In fact, 
we have been entirely unable to take into account citer 
solar radiation or the radiation from the needles ? and the 
points of the trees. Until we are able to ascertain the 
quantity of heat which escapes from these surfaces, and 
its relation to tpat escaping from other surfaccg, it is quite 
impossible to determine with certainty the influence of the 
forest on such an important subject as the mean tem era- 
ture, and must confine ourselves to approximate estima- 
tions. Among the various surfaces which are met with in 
Sweden the most important are assuredly water, bare 
grognd or rock, soil coveredgby herbage, and finally forest. 
Neithes the surface of the lakes and sea nor the bare soil 
of town streets have any resemblance to the forest. the 
climate of the latter bears no similarity to a mar.time 
climate or a town climate. A forest may best be con- 
sidered as an instance of vegetation on a gigantic scale, 
as is evident from the low temperature 0f the ground 
under the trees, amd the éreshness of the air in summer, 
especially in the evening and at night-time, thus affording 
evidence of active radiation. In this case the forest would 
be a source of cold rather than of heat. But here we are 
simply dealing with suppositions. 

“ From this poipt of view a forest is distinguished from 
all the other surfaces we have mentioned, in that it extends 
into a stratum of ajr lying far above that in which man 
lives and carries on all of his occupations which depend on 

* “Om skogarnes inflytande på Sveriges klimat.” From Quart. 9 anrna' 


Roy, Met. Soc. for April 1886, communicated by Mr. R. H. Scott, F.R.S. 
The forests dealt with were entirely of pines and firs. 
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climate, such as agriculture, &c. It shoulda follow fram 
this that whegher the anntial result of the presgnce of a 
forest be aa excess or a defegt of,heat, the one or the 
other shquild, thanks to the winds, be communicage® to a 
greater mags of air, and b@ less sensible in the stratum 
close to the ground.* The shermic propertie$ of other sur- 
faces are more immediately available in the lower stratum, 
and consequently, from the practical point of yiew, exert 
a*ereater influence on the temptgature of the earth and of 
its immediate viginity. ° 

“Tf then, we confine cẹr consideration to that which 
from the practical point of view is perhaps the most im- 
portant, the influence of forests on the state of tempe- 
rature in the stratum in which man generally lives, in so 
far as this can be determined in the ordinary way by ther- 
mometers, I think that our reply for this country (Sweden) 
will be less yncertain, and it is as follows :— 

“Tn the districts ki our country which are open and are 
cultivated, during the annual interval ¢f cultivation, a 
forest lowers the temperature of air®and soil during 
evenings and clear nights, restricting the period of daily 
insolation, and thereby checks vegetation. e 

. “The other influences of forests on temperature are 
either so slight that they possess no practical importance, 
a3, e.g., the moderation of cold in winter, or else are of 
such a character that they elude the ordinary mode of 
observation by thermometers. Among the effects of this 
nature we may mention the well-known fact that forests 
afford shelter against cold and violent winds to vegetation 
which would suffer from these winds, or to objects whose 
temperature is higher than that of the environment, as for 
instance the human body. It is in this last respect that 
the Swedish saying is true, namely, that ‘the forest is the 
poor man’s cloak? In certain cases it may also yield 
protection against the cold air or fog which on cold nights 
comes from districts in the vicinity which are visited, by 
frost. The advantages on the score of temperature 
derivable from the forest may therefore be considered to 
resemble that obtainable from a wall, a palisade, a hedge, 
or amy object of that nature. e 

e “On the one hand a forest, where it is close at hand, 
offers*emechanical protection against cold and violent 
winds. *On the other hand, it does injury either by re- 
taining the solar heat required by crops, or by lowering 
the temperature of the soil during clear nights, and thus 
favouring the development of hoar-frosts. At a distance 
forests have no sensible influence on the climate of 

Swedens 

“If we wish to put these results to a practical applica- 
tion, it is impossible to say in general whether one should, 
or even could, clear the forest without injifing agriculture. 
But it appears that as regards the temperature, if we dis- 
regard the utility of forests in other directions, we might 
make extensive clearances without any prejudice to agri- 
culture. It is certainly not a mistake to say that our best 
cultivated districts are the freest from “ood, nor is it a 
mere chance that the harvests are, on the whole, tiore 
sure in the open country than in the forest. In the event 
of a bad harvest it is, as I well know, the wooded districts 
which have suffered most. At the same time I must at 
once admit that these provinces are also influenced by 
other powerful physical factors, possibly even more active 
than forests, such as an elevated situafion, a bad soil, the 
presence of swamps, &c. But nevertheless it appears to 
ine, after all that has been said in the preceding pages, that 
the forest has some bearing on the subject. 

“ At the present day, the words spoken 1 39 years ago 
by Pastor P. Högström, and at that time me nber of the 
Swedish Academy, are very generally applicable, inasmuch 
as it has been found that cultivation can to a great extent 
remove from a district its tendency’ to hoar-frost; this 
same result kas frequently been obtained by draining or 
by clearing the fgrests, particularly those of deciduous 
timber, where the fogs, especially those which bring on 

e 
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frosts, appear to have their origin and their alin®nt. On 
the contrary, a pine forest is an@xdellent shelter against 


’cqjd, especially when, it can stand bgtween the ceuntry 


and marshes or surrounding districts,where the @ld_has 
its rise. If, however, the forest interferes with sunshine 
amd with wind, it should be cleared. It results, therefore, 
that while in some districts the clearing of a forest has 
been beneficial in averting hoar-frost, in others the result 
has been directly the dpposite.” m 








RESULTS DEDUCED FROM THE MEASURES 
OF TERRESTRIAL MAGNETIC FORCE IN 

è THE HORIZONTAL PLANE, AT THE ROYAL 
PRS a TORY, GREENWICH, FROM 1841 
TO 187 


Cis GEORGE AIRY has recently published a valu- 
able and extensive series of diagrams representing 
the diurnal changes in the magnetic forces in the hori- 
zontal plane at Greenwich between 1841 an@ 1876. In 
an introduction, the ex-Astronomer-Royal gives a short 
statement of the circumstances under which the magnetic 
work was undertaken at Greenwich, and the various 
changes which have taken place. With regard to the 
curves here brought together he writes as follows :— 

The form of the curves, and the position of the points 
on them corresponding to hours of solar time, leave 
no doubt that the diurnal inequality is due mainly—and, 
as far as I can judge, entirely—to the radiant heat of the 
sun; and, it would seem, not to its heat on the earth 
generally, but to its heat on points of the earth not very 
distant from the magnets. In the hot months of the year 
the curve, though far from circular, surrounds the central 
point in a form which, as viewed from that central point, 
never crosses itself, and is, generally speakingg usually 
symmetrical with regard to E. and W. But in the cold 
months the space included in the curve is much smaller, 
in many cases probably not one-fifth of what it is in the 
summer months ; and the curve often crosses itself in the 
most bizarre fashion, with irregular loops at these 
crossings. In the summer months there is a certain 
degree of symmetry ; but here is, constantly, a preponder- 
ance on the west side, which leads me to imagine that 
the magnetic effect of the sun’s heat upon the sea is con- 
siderably greater than the effect on the land. 

To obtain some numerical basis fer a report which, 
though undoubtedly imperfect, may convey some ideas 
on this wonderful subject, I have adopted the following 
course. I have confined myself to the months of June 
and July as probably the two hottest, and the months of 
December and January as probably the two coldest. “én 
each of the curves applying to these months I have laid 
down a system of rectangular co-ordinates corrgsponding 
to the Greenwich astronomical meridian, and the line at 
right angles to the merigian (the geographical E. and W.). 
The extreme north ordinate and the ,extteme south, 
ordinate were measured, and their sum taken, and inter- 
preted by a scale of measure formed in accordance with 
the theory of the instruments, and this interpretation. 
forms the “range of meridian force in terms of the mean e 
horizontal force.” In the samé@ manner, the “range of 
transversal force” is measured. As the time of each two- 
hourly or hourly result is marked on the curve, there is , 
no difficulty in fixing approximately on the solar times 
correspon@ing to the extreme N. and S. valies and thee 
extreme E. and W. values mentioned above. These are 
all the elements of the magnetic record whgch *are 


included in the table. é 





MOVEMENTS ON THE SUMS SURFA CE 


A. BELOPOLSKY, of the Moscow Observatory, 

© states in Astronomische Nachrichten No. 2722, 

seme considerations of much interest Ytgarding the solar 
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rotation. They are based pon a hydrodynamical investi- 
gation by Dr. T akowsii, showing that in a liquid globe of 
which the angular rate of rotation iacreases from cent 
to surface according¢o a certain law, superficial currents 
set from the poles towards the equator, but take the 
opposite direction if the rotation be accelerated from sur® 
face to centre. 


is thereby furnished agto the fashidh of the sun’s internal 
rotation. For both Spérer and Carrington haye recog- 
nised that the motion of spots in latitude tends, on the 
whole, poleward ; while the closing in towards the equator, 


| 
with the progress of each epoch of disturbance, of thel é 
zone in which spots, facula, and prominences chiefly | éon recomm 


manifest themselves, is a well-recognised feature of 
periodical solar activity. This zonal movement is held to 
depen upon currents at considerable depths, but the 
drift of individual spots upon surface-flow; hence the 
sun’s system, of circulation is such as to indicate, accord- 
ing to Jukowsky’s theory, rotation accelerated towards 
the centre. i 

The cause of this inequality is found by M. Belopolsky 
in the non-homogeneous character of the sol@r globe. 
Assuming that the variations of its density conform to the 
law adopted by M. Roche for the terrestrial spheroid 
(p =p, (1 -- Br*)), it follows that gravity must attain a 
maximum at a certain depth below the surface (this depth, 
in the case of the earth, is 1/6th of the radius). Under 
these circumstances the rate of rotation and amount of 
polar compression of successive solar strata must vary 
with gravity, and in the same sense. It is, moreover, 
highly probable that gravity and angular velocity will 
attain a maximum simultaneously. The ensuing frictional 
acceleration of the superimposed slower-moving layers 
is so contlitioned as to lead directly to a law of surface- 
rotation identical with the empirical formula arrived at 
by Spörer from observation solely (£ = w + a cos ). 

The minimum period of rotation for an interior solar 
shell, computed according to the foregoing hypothesis, is 
21°3 days; the longest observed period for any part of 
the superficial globe is 27°5 days The mein of the two 
(244 days) differs very little from the period of 24°5 days 
deduced by Hornstein from magnetic observations. It is 
pointed out that Faye’s rationale of the peculiar character 
of the sun’s rotation implies for an inner nucleus the 
improbably short p&tiod of 2'2 t® 3 days. 





EDUCATION IN THE UNITED STATAS! 


HE work of education in the United States of 
: America, as delineated in the Commissioner’s report, 
is making steady progress and keeping pace with the 
great increase of population in that country, where are 
266 cities with an average of 4qQooo inhabitants, and a 
lowest limit Sf z500. Various States are able to perceive 
that a more efficient course of education provided in 
them for the next generation is one of the greatest attrac- 
tions to those earnest striving settlers who are the back- 
ebone of q growing country; and money and energy in 
increasing amounts are flevoted to the purpose. The 
successful guidance of these powers to desired results 
~depend$ largely upon the selection of capable district 
superintendents who will provide for the more careful 
eel€ction an@improvement also of teachers, and®introduce 
the best methods and the best facilities of instruction ; 
thus*mading common to the many what would have been 
confined to the extra intelligent few. The first use, there- 
fore, to be made of liberal money votes is the provision 
of high@lass inspectogs, who can be secured only by 
higher salaries, ¢Onc impostant duty of these officers 


arises frem the system of establjshing schools in every 
e 
1 “Report ofthe Commissioner of Education for the Yı 883-84.” 
(Washington, GovernmeMt #rjnting Office, 1885.) ‘ car- 1683; 
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i These theoretical deductions have been | 
experimentally verified by M. Belgpolsky. A new criterion | 
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| distic? being go perfect in all of the United States, tha’ 
‘in Connecticut, for example, the#e are 158 schpoi districts 

which haveless than eight scholars in attendantg during the 
year, and one cage is quoted, hot as being by any means 
unparalleled, of a school haviwg only four scholars during g 
! the year, and*for three months having one only, whose 
education consequently cost the district 60 dollars. In 
such circumstances the State inspectors can recommend 
the consolifation of severgé of these school districts inte 
ene. Where this cannot be qone, it is not likely that ar 
efficient, qualified teacher can secured*for each. Yet 
*rather than this scattered population should grow up half 
taught, the New York superintendent of popular instruc- 
ends that a sufficient salary shall be made 
' good out of State or general Government funds. It is the 
more necessary to meet this difficulty as population is not 
everywhere increasing. In Maine, for exmple, popu: ı- 
tion has decreased, and the number of sch8ol district» 
has been reduced already. ° 
In Massachusetts a greater number of scholars than 
the whgle number of the schgol population (from 5 years 
of age to 5) were enrolled; but, on the other hand, 
‘Maryland and Virginia showed only 28 and 29} per cent. 
attending, and what reports could be gained from Louisiana 
showed only 19 per cent. enrolled, and not above 13 per 
cent. attending. Of course, in such a State, there is the 
double difficulty of getting the coloured population to 
school and of raising the money to pay for it; poverty 
standing in the way of fair remuneration of teachers as 
much as the lazy ignorance of the blacks in that of 
regular attendance. Naturally half-day sessions have 
suggested themselves as being economical in every way, 
requiring only half the staff of teachers, and half the 
schools and school-furniture. Buta danger in this system 
is lest the teacher should be overworked ; and, where he 
is able to do so greatly increased work, it is fairiy 
| recommended that his salary should be increased accord- 
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` ingly. A great variety of work therefore presents itself to 
| the inspectors, and much discretion and knowledge will 
be required to meet all emergencies. š 
It is easy to see that ho New World organisations or 
' ambitions are any match for the evils of populatiop bred 
| down to the point of a hard struggle for existence., The~e 
evils are developing in America as fast as they did in 
ancient cities. ‘Truancy is increasing, and many children 
never attend school even in such a city as Provideng, 
R.I. New Yors experience acquits employers of labovr 
of any mischievous influence in the matter. It ig curious 
to note that while in England charitable funds have Deen 
diverted gradually to the education of the more promising 
children, and School Boards have had intrustetl to them 
the unpromising residuum, in American great citie» 
the public schools take in all the former, while the 
benevolent are urged to take up the work of teaching the 
latter, for whom the regular course is too advanced. 
Free education, approved by certain States, can be more 
easil¥ adopted in such a sta of thing-, where the large 
ratepaycts get large advantages, than in a country like 
ours, where payment made and advantage to be gained 
would be in exactly inverse ratio. 

A very large proportion of the pupils in the primary 
schools are of theeages of 8 and 9, and the number who 
pass on to the secondary schools is about*4o per cent. ; 
but not 1 in 12 of these re&ches the higher standards of 
the secondagy schools. Since also 6o per cent. never get 
beyond the elementary schaols, the report urges how 

is that, the education given in these schools 
should be §; complete in itself as possible, and not 
merely a preparatory step towards the “grammar” or 
secondary studies. The different proportions of arith- 
metic required in thé different cases will force this upon 
the mind at once. Elsewhere in the report it is taken as 
an accepted rule that more cultivated fitness is required 
to teach a primary than a model schoo? 
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The number of females attending the $econd-gråde 
schools is e§ual to the number of males, and three-fifths 
of the teathers also in thege scleools are women, So 
many impoştant institutiong having for their matn object 
ethe higher education of the sex have been opened in the 
United States that it is coftsidered that the special exam- 
inations of females conducted for some time past under 
the auspices of the Harvard University mey now be 
ropped. The number of them*competing for scholastic 


The United States Commissiongr of Education takes 
an annual survey of the whole educational world, and 
p8esents it to all who*study his repor and whenghe sub- 
jects to be taught a different people*like the 200,000,000 
of British India are in it placed side by side with those 
Which seem important in our own schools, a question 
suggests itself whether scientific teachings have not a 
better claim than thgeold knowledge to the title of 
“literæ humaniores.” We see hasv Ideal and confined 


honours on the ¢ame basis as the men is steadily increas-*| are classieal and historical studies, and of what common 
ing; “but,” the report Saggestively adds, “not rapidly | value to the whole human race are the elements of natural 


enough to threaten any disturbance of existing social, 
domestic, or business relations.” 

One association for promoting the higher education of? 
women reports that while thg physique of lady students 
is higher thanemong women at large, yet that even that 
of the former is painfully low, and requires that measures 
should be taken agagnst so dangerous a deterioration. 

With regard to the co-education of gan with women, 
a committee, appointed by a Western College to inquire 
into the subject, conclude by*saying :— : 

“Joint education of men with women in®the higher, 
studies has now been tried in a sufficient number and 
variety of colleges, and for a sufficient length of time to 
prove that no special difficulties and evils grow out of it, 
and that it does away with the greatest difficulties and 
evils of the old monastic system. It makes college life 
and society more nearly human instead of only ‘half- 
human.’ The half-human ever verges first and last 
towards the bestial, whether in armies, on shipboard, in 
miners’ camps, or in colleges, monasteries, or nunneries, 
It would be wise to humanise the colleges still more, 
rather than to begin the process of dehumanising them.” 

It is then urged that all lectures and studies should be 
conducted in as public a manner as possible, and attended 
by friends and relations of both sexes. ° 

Kindergarten teaching is being carried out more largely, 

but is making its way more as a charitable institution 
than as a branch of education. Very appropriately it is 
bec®ning the ladies’ charity ; its work is found specially 
eneficial as the early beginning of a reformatory educa- 
tion @r the purpose of overcoming inherited vicious 
propensities and physical infirmities. Most energetic 
efforts for this purpose are being made at San Francisco 
ingparticular. 

“Attention is specially called in this report to the desir- 
ability of teaching history so as to make the reading of 
it an intelligent study, attractive to its learners, who will 
fill up leisure time with its pursuit instead of, as of old, 
insisting qn the laying to heart long tables of dates and 
dry facts, “killing the life out of the subject, disgusting 
the pupils, and giving them a dislike for historical 
reading.” 

Colleges of the highest class keep increasing in num- 
ber, yet, nevertheless, the totals of teaghers and pupils 
are small for the proud namegeach claims of “ Univergity.” 
Some have resigned that title and devoted themselves to 
school work ; but more fresh ones have sprung up which 
constitute a splendid force for future generations when 
their work, their wealth, and the population supporting 
them, have been multiplied. The fact of a superabund- 
ance of such igstitutions proves how highly learning even 
of the least utilitarian character is esteemed. 

Perhaps traceably to temporary reasons, classics seem 
to be gaining rather than losing ground ujfn physical 
science at Harvard, a higher standard of instruction ard 
attainment having been required in the*latterg Technical 
schools, however, make steady, though got rapid, progress. 
Agriculture, mining, and building form so large a propor- 
tion of American employment that full attention can be 
given to these subjects with little hesitation. The bulk 
of their pupils are at once absorbed in further teaching, 
instead of putting into practice what they know, with 
their own hands. 


and physical science. + 

e The free education which Texas and others of the 
United States are in favour of is not recommended by 
our Commissioners even in a country where it would 
interfere with so few vested interests as in India. 

We are glad to know that a work on public libraries 
is progressing, which is intended to supplement the special 
report published in 1876. ô 

There are 11,663 irstitutions in regular correspondence 
with the Bureau, and no one reading this report can fail 
to see the importance of a common centre of communi- 
cation to%so many and so various efforts to carry on the 
great work that will have such an influence over the next 
generation. A central nucleus, again, to this organisation 
must be a library, by reference to which inquiries from so 
many quarters on so many subjects may be answered. 
It is hard, therefore, to believe it a wise economy of a 
great nation to cut down the allowance for so permanent a 
part of the office as this from 1000 dollars to 500 dollars, 


-which, nevertheless, has been done. 


W. ODELL 





COLLECTION OF HAIRS AFTER EARTH- 
QUAKES IN CHINA 


N Dr. Macgowan’s “ Note on Earthquakes in China,” 
republished in NATURE for May 6 (p. 17), I find the 
following passage :— 

“The tremors that are experienced in Chehkiang, 
Kiangsu, and coterminous regions to the west, are some- 
times followed by the appearance on the ground of sub- 
stances that in Chinese books are styled ‘white hairs., 
When I first called attention to records of that kind that 
are found in local gazetteers, I suggesjed that they might 
be crystals precipitated ®by gaseous emissions, such, as 
were once reported as occurring after an earthquake in 
south-west of the United States; from later descriptions 
of these ‘ horsetail-like’ substances I incline to the opinion 
that they are organic, perhaps mycelium.” 

1 think there can be little doubt that Dr. Macgowai?s 
conclusion is well founded, and that the “ white hairs” 
have no real connection with the earthquake. © 

In 1852, during one of the late Mr. Fortune’s visits to 
China, he experienced*the shock of an eagthquake at 
Shanghai. He gives the following curieus account in® 
“A Residence among the Chinese” (pp. 4, 5), of the 
subsequent search for the hairs:— e : 

“ Groups of Chinese were seen in the gardens, toad-"| 
sides, and fields engaged in gathering hairs whioh are said 
to make their appearance on the surface of the ground 
after an earthquake takes place. This proceedjng at- 
tracted a great deal of attention from some of the foreign ¢ 
residents gn Shanghai, and the Chinese were closely gx- 
amined upon the subject. Most of them ffilly believed® 
that these hairs made their appearance only aftey an 
earthquake had occurred, but could give no satffactory 
explanation of the phenomenon, while some, more wise 
than their neighbours, did not hesitate to affirm ghat they 
belonged to some huge subterfaneous animaf whose 
slightest shake was sufficient to move tlfeevorld. 

“I must confess, at tte risk of being ]gughed®at, that 
I wds one of those who took an intergst inethis curious 
subject, and that I joined sevesat groups who were 

e 
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searching for these hairs, In the course of my travels I 
have ever found it unWise to laugh at what I conceived to 
be the*prejudices of a people simply because. I could net 
understand them. én this instance, however, I must con- 
fess the results were not worth the trouble I took. The 
hairs, such as J picked up, and such as were shown mè 
by the Chinese, had certainly been produced above the 
earth and not below it. In some instances they might 
readily be tracedgo herses, dogs, aĝd cats, while in others 
they were evidently of vegetable origin. The north- 
eastern part of China produces a very valuable tree known 
by the name of the hemp-palm [Chamerops Fortunei, 
see Kew Report, 1880, p. 31], from the quantity of fibroug 
bracts it produces just under its blossoms. 


the hairs in question; and when 1 pointed out the 
source from which such had come, and which it was 
impossible to dispute, my friends laughed, and, with 
true Chinese politeness, acknowledged I was right, 


and yet Ihave no doubt they still held their former, 
y y e 


opinions concerning the origin of such hairs. The whole 
matter simply resolves itself into this: if the hairs pointed 
out to me were the ¿rxe ones, then such thing may be 
gathered not only after earthquakes, but at any other 
time. But if, after all, these were not the real things, and 
if some vegetable (I shall not say animal) production was 
formed, owing to the peculiar condition of the atmo- 
sphere and from other causes, I can only say that such 
production did not come under my observation.” 2 
W. T. THISELTON DYER 





THE U.S. GEOLOGICAL SURVEY 


T HE. American papers contain an announcement 
which will be received with some astonishment in 
Europe. A member of Congress, Mr. Herbert, of Ala- 
bama, has introduced a Bill into the House prohibiting 
the Geological Survey of the United States from expend- 
ing any money for paleontological work, except for the 
collection, classification, and proper care of fossils and 
other material; and from composing, compiling, or pre- 
paring for publication monographs, bulletins, or other 
books except an annual report containing merely the 
transactions of the bureau and other routine official 
matter. It is further proposed to sell off the laboratories 
and other property of the Survey which after the passing 
of the Act would be no longer needed. Of course there 
may be official or departmental reasons forereorganisa- 
tion or retrenchment of which the outside world is 
ignorant. But these reasons must be very serious indeed 
to justify such action as is proposed. If there is one 
scientific undertaking of which the United States have 
pre-emintntly just reason to boast as a model to all 
civilised countries, it is their Geological Survey. For 
completeness of equipment it haf no rival in the world, 
*and already theugh it has only been seven years in exist- 
ence its work both for excellence and amount has placed 
„it in the very front of the scientific organisations of the 
a time. Whether we look to its purely scientific achieve- 
ments of to the impoyance of its practical work in 
mining and other economical departments, the crippling 
of the resources of the Geological Survey of the United 
* States would be a calamity against which not only all 
loyers of science but all who are interested ig the con- 
tinued devefopment of the natural productions of the great 
repyblic would energetically protest. We can hardly 
suppos® that Mr. Herbert will have many supporters, and 
ites difficult to conceive from what possible motive he is 
acting. He calculates that if his Bill passes he will effect 
a saving of 250,00@ doflars. , He should try to find some 
branch of the @tfblic service where economy and retrench- 


. è on e 
1 “During a re@ent visit to the North-West Provinces of Indiag where 
earthquakes arf not ungrequent, I could find no traditions such as that I 
have alluded to.” ar) : 
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fibres were shown to me by the Chinese as a portion of 
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ment ‘could @e practised without seriously injuring the 
scientific credit and industrial’ progress ofhis country. 
And no doubt he coulg sucgeed in this searche 
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THE ROYAL SOGIETY SOIREE 


‘THE President and Council of the Royal Society*are 
to b@ entirely congratulated on the success of the 


reunion at Burlington Huse on the 12th inst. It was 


*generally felt that the display of objects of interest was 


finer than any brought togetheffor some years, and the 
general satisfaction expressed must have amply rewarded 
those upon whom the burden of the arrangements had 
fallen. 

It is a little hazardous to say which was the most 
interesting object; but as an actvalité the unpaired 
parietal eye of Sphenodon exhibited by Mr. Baldwin 
Spencer, fully described in last weelgs NATURE, perhaps 
bore the palm. %e 

Next in biological interest came an exhibit by Mr. W. 
H. Cafdwell including a confplete series of the Ceratodus 
from the WKsegmented egg to hatching. The complete 
exhibit illustrated early stages in development of the 
Monotremata—Omnithorhynchus and Echidna, the Dip- 
noid Ceratodus and some marsupial genera. ‘The series 
were as follows :— 

(1) Series of early stages of Ornithorhynchus, from a 
few hours after fertilisation to the newly-laid egg, of about 
the stage of a 36-hour chick ; (2) series of early stages of 
Echidna, from just before laying to the newly-hatched 
foetus ; (3) various stages of young Echidna, from hatching 
up to 5 inches long; (4) complete series of Ceratadus, 
from the unsegmented egg to hatching; (5) stages of 
young Ceratodus after hatching ; (6) series of about thirty 
stages, from segmenting egg up to birth of Phascolarctos 
citreus ; (7) ditto of Halmaturus rufus; (8) Specimens 
showing the arrangement of the embryonic membranes in 
Macropus major. 

There were two exhibits of micro-organisms—one of 
micro-photographs of Bacteria, and another of ceftain 
micro-organisms themselves—-by Mr. Cheshire., Th® 
former included enlargements, from negatives obtained 
with an oil immersion 3!z inch, of the following :— 


Anthrax-bacillus, in tissue-sections and cultivations : hay- 
bacillus ; bacillus of malignant oedema; micrococcus of preu- 
monia; tubercle-bacillus; bacillus of foul brood; A uedlus 
megatherium ; Clostridium polymyxa; microbe of chicken 
cholera; comma-bacilli of Koch, Lewis, and Tinkler} Bicteria 
of putrefaction. 


Mr. Cheshire® exhibited (1) Bacillus alvei Ph sporula- 
tion ; (2) Bacillus alvei spores in chain ; and (3) sperma- 
tozoa of Apis forming in flocculent masses for packing in 
spermatophore. 

Preparations illustrating the histological structure of 
the secretory tisues of certain plants, in which the sub- 
stantes secreted are of ecorfomic importance, were eshi- 
bited by Mr. W. Gardiner. Among these were hairs of 
leaf of Flemingia Grahamiana—wurras dye ; lati iferous 
vessels of the stem of Manihot Glasiovii” ceara rubber ; 
glands of the leaf of Cinnamomum Camphora-- camphor. 

In connections with biological inquiry may be spe- 
cially mentioned Mr. Frank Crisps defnonstration of 
a new microscopic object-glass, by Prof. Abbe of 
Jena, an gxhibit rich in hope not only for the future 
of microscopy, but also for astronomy. Light of 
the ten enses, of this objective are made of a 
new kind ®f optical glass, composed of phosphates and 
borates without s#lex. The glass hitherto used contains 
as essential components only six chemical elements, 
while the new objeĉtive contains not less than fourteen. 
The secondary spectrum is by this means entirely re- 
moved, and only a small tertiary gpectrum remains. 
The improvement in definition is especially marked 
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in the case of Bacteria and other minute micro-ofgap- 
isms. A ° 

As representing this last-named science we fhay spe- 
cially mention a magnificent Coflectién of the photographs 
gf sun, starspand planets which have recently astonished 
and delighted astronamers. ghe collection in¢luded speci- 
mens of the results recently obtained by Dr. Janssen, the 
Brothers Henry, Mr. Common, and Dr. Gill, Among 
these the star-photographs by the Brothers Henr?,a photo- 
graph of a sunspot by Dr. Janssen, in which the minute 
structure of the penumbragnd bridges of a large sunspot 
were exquisitely stown on a scale of something like 
10 feet’ to the solar diameter, and two exquisite photo- 
graphs of Saturn, enlarged eleven times by the Brothers 
Henry, excited the greatest wonder. 

The Solar Physics Committee sent a collection of the 
daily solar phofographs which they are now obtaining 
from India afd the Mauritius to supplement the Green- 
wich series. These®photographs are on scales of 12 
inches or 8 inches to the solar diameter. ® 

Mr. Norman Locl:yer exhipited some photographs of 
spot spectra showing the widening of the lings and the 
reversal of H and K; and also some photographs illus- 
trating the first results of a new branch of work recently 
undertaken at South Kensington, in which it is hoped 
eventually to obtain photographs of the spectrum of the 
chromosphere and prominences without an eclipse. The 
photographs showed that the bright lines H and K have 
already been caught. Mr. Lockyer also exhibited the 
new split-grating spectroscope recently described at the 
Royal Society; the green line of thallium or the red 
line of lithium being shown between the D lines. 

Nor must we forget to mention a selection of drawings 
of the sun on a large scale from those now daily made 
at Stonyhurst College Observatory ; these were exhibited 
by the Rev. S. J. Perry. Special care has been devoted,to 
the faculze, which are drawn with a red pencil, and their 
position is as accurately determined as that of the spots. 

Mr. Howard Grubb exhibited a model of an equatorial 
and gbservatory which he has proposed for the 3-feet 
rgfractor for the Lick Observatory. All the required mo- 
tions of,the telescope, dome, and rising floor are effected 
by water-power (represented here by clockwork) governed 
by an electrical arrangement, the commutator being port- 
able and carried by observer. By this arrangement the 
neséssity of assistants, even in case of the largest sized 
instrument, is obviated,’and the observer himself can, 
from any part of the Observatory, control all the motions 
of instrument and dome without using any physical 
exertion. 

Even olfservatory clocks were not n@glected. Dr. 
Leonard Waldo, of Yale College, U.S., exhibited a gravity 
escapement adapted for use in a precision clock, in which 
the escapement lifts the gravity arms with a gradually- 
increasing velocity, and with more certainty than in the 
ordinary forms ; and a new astronomicalelock. 

Finally the Eclipse Commitfte of the Royal Society Pere 
represented by charts of the West Indies and of thé€lIsland 
of Grenada, showing the path of the total eclipse of 
August next, arrangements to observe which are now 
being made. 

In pure physics the piece de résistanoe was the colour 
photometer, fdt comparing the lumiposity of colours 
and for testing the perception of colour, exhibited 
by Capt. W. de W. Abney, and Major-General Festing. 
The form exhibited was an improvement upon the original 
one, which was fully described in NATYRE a pile time 
ago. 

Two exhibits by Mr. A. Stroh, ałso optical, may 
next be referred to. The first was an apparatus for show- 
ing stereoscopic effects on a screen’; the next was an 
instrument for enlarging the angular division by means 
of reflectors, and thereby causing an object to be seen in 
exaggerated relief. 


working within a glass case, was exhibited by Mr. 
Wimshurst. 
Electricityapplied to meteorology was represented by an 


Eleĉtrical science was represented by the fillowing 
new electrical apparatus, exhi¥itell by the Electrical 
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Power Storage Company : (1) varioys types of eells; - 


(2) ring contact switches; (3) automatic switeh, for 
closing the circuit when the dynamo is running at the 
regjuired speed, and for breaking it in case of accident ; 
(4) hydrometers, specially for use withthe Company’s cells ; 
(5) pocket voltmeter for cell-testing ; (6) automatic switch 
to cut out two or more *cells when dynamo is started 
gto keep constant electromotive force*on lamps. 
In addition to these there were the following, contri- 
buted by Messrs. Woodhouse and Rawson :— 
(1) Assortment of incandescent lamps, showing the 
eldtest developments in connection with the manufacture 
of incandescent lamps. (2) Small arc lamp, giving 200 
to 300 c.p. or more if required: specially designed for 
being connected upon the same circuit with incandescent 
lamps of ordinary c.p., and being run by the Same 
dynamo. These lamps can be also wound for running 


stem introduced by Messrs. Woodhouse and Rawson. 
(4) Electric-lighting switches and safety-junctions, for 
emanipulating currents of from 200 to 500 amperes and 
upwards. 

Mr. Pitkin exhibited some very interesting portable 
electric lamps intended for use in coal-mines and powder- 


i series. (3) Switch-boards, illustrating thee universal 


A small teak box contains three or more 
accumulator-cells, which, when charged, give a continuous 
light for ten hours. In a modified form of the invention 
the lamp is detached from the box containing the accu- 
mulators, and is electrically connected to it by means 
of a flexible cord; by this arrangement a very con- 
venient railway reading lamp is formed, as the box 
can be placed under the seat or on the rack, and the 
lamp itself either held in the hand, or hooked to tlhe back 
cushions or to the button-hole of the coat of the reader 
in a convenient manner. 

A new electrical influence-machine, having eight disks 


magazines. 


electrical wind-vane and indicator exhibited by Mr. F. M. 
Rogers. This instrument enables the direction of the wind 
to be ascertained at any moment,and at any reasonable dis- 
tance from the vane, within a house, observatory, or office. 
One vane will actuate seyeral receivews, which are quite 
independent of each other. Should the vane remain for 
many hours upon any one point no waste of current 
takes place ;* the expenditure of such being limited to the 
momentary impulse required to effect change of direction 
upon the dial of receiver. e 

Messrs. de la Rue and Hugo Miiller showed how the 
chloride of silver battery could be applied to, electric 
lighting by a quantity arrangement. Instead of using a 
solution of chloride of gmmonium simply, the solution, 
containing 2} per cent. salt, is converted into & vegetable 
jelly, by dissolving in it Ceylon moss (Agar-Agar) to 
make a stiff jelly ; this supports the zinc plate. The 
chloride of silver in powder is spread evenly on, the 
bottom of the dish on which a piece of silver foil is 
placed. ° . 

One of the most interesting exhibits was by Mr. Conrad 
Cooke, C.E., who showed Dr. Auer von Weisegg’s in- 
candescence system of burning gas. A small Bunsen 
flame buriing about 24 feet of gas per hour gaveea 
dazzling light of about twenty candles by suspending in 
it a gauze cylinder which had been impregnated wjth éhe 
salt of a rare earth (probably zirconium). Tested by the 
spectroscope, the light showed a large excess of blue ra$s 
as compared with an ordinary gas- fame. e. 

Voltaic cells with solid eleetrolytes vere exhibited by 
Mr. Shelford Bidwell. ° A 

Gręat excitement was Caused among the chêmists by 


the specimens of the new element geranium and some 


May 20, 1886]° 





q —ys 


hd ee ê e į ° A 
NATURE, e BO PE ar 59 

7 a 
eo te. | MOLES s s 


e 
of its compeunds, from Prof. Winkler, of Freiberg, 
brought by Dr. Hugo Müller. These were :— . 
(1) Metallic germanium (2) germanium monosulphide, GeS ; 
(3) gernfanium disulphide, GeS,; (4) crystallised germanium, 
obtained bf the action gf hydrogen on germanium sulphide. 
Germanium is claimed to be the ekasilicium predicted 
’ by Mendeléeff in his periodic law. 


Mendeléeff’s ekasilictum Germanium 
Sp. Gr. n. ce 55 wg 5'469 
Atom. weight 72 i 72°75 
Atom. val. ... 13 133 ‘a 


Mr. G. J. Symons exhibited a small pocket thermo- 
meter as constructed by Immisch. This thermometer is 
actuated by a minute Bourdon tube. It is shaped -like a 
watch, is water-tight, and nearly unbreakable. 

A terrestrial globe showing magnetic meridians for the 
epoch 1880, and general distribution of the secular change 
of the @leclination, made for the Hydrographic Depart- 
ment of the Admiralty, was exhibited by Staff-Com- 
mander Creak, R.N. The approximate positions of the 
foci of greatest secular change of the declination and 

` vertical force—except for the Arctic and Antarctic zones 
—are also shown. A consideration of these foci shows the 
general angular motion of the north or marked €nd of a 
freely suspended needle as regards secular change. 

The fact that our space is nearly exhausted, although 
we have only referred to about one-half of the exhibits, 
well indicates the care taken to make the so/rée a success. 
In conclusion we refer as briefly as possible to some of 
the remainder :— 


Jordan’s photographic sunshine-recorder, with specimens of 
observations, exhibited by Mr. J. B. Jordan, of the Mineral 
Statistics Branch, Home Office. g 

Original geological map of the Orange Free State, and section 
of part of Cape Colony, by the late G. W. Stow (unpublished), 
exhibited by Prof. Rupert Jones, F.R.S. 

Specimens of daily synchronous charts of the North Atlantic 
for the period of thirteen months, from August 1882 to August 
1883 inclusive, now in the course of preparation by the Meteoro- 
logical Office, exhibited by the Meteorological Council. The 
specimens show the meteorology of the North Atlantic on three 
summer and on three winter days. 

New and interesting plants, exhibited by the Director of the 
Royal Gardens, Kew. 

Nolls’ apparatus for demonstrating secondary growth in thick- 
ness of stems ; Hopfe’s Collectiones Phytomicrotomice, exhibited 
by Prof. Bayley Balfour, F.R.S. 

Collection of stonesheaded arms, @mplements, &c., from New 
Guinea, exhibited by Mr. H. B. Brady, F.R.S. 

Diagrammatic sections showing the geological sjructure and 
physical features of parts of Arabia Petræa, and Palestine, 
exhibited by Prof. Edward Hull, F.R.S., Director of the Geo- 
1@ical Survey of Ireland: (1) from the sea-coast at Askalan by 
Jerusalem to the Jordan Valley at Jericho; (2) from the table- 
land of Squthern Judzea—across the Dead Sea to the Plains of 
Moab ; (3) from the Gulf of Suez, near Tor, by the Mountains 
of Sinai, to the Plateau of Badiet et Tih, 

e Apparatusefor measuring the lunfinosity of leaves, invented 
and exhibited b? Dr. Gorham, to show that the white light 
reflected from leaves can be measured in cers. of a circle by the 

„novel use of a gray ringy and that by putting this luminosity in 

a the férm of an equation its equivalents in colour are discovered, 
which, when placed in sectors on a circular disk and rapidly 
rotated on a wheel, are seen to match the colour of the leaf from 
which the luminosity has been originally reflected. 

e Spedimens of miners’ electric lamp, invented and exhibited by 
Mr. Swan. 

e Wr. Sohlbgrg’s celestial globe of glass; Dr. Sehmidt’s tel- 
lurium ; cosmographic clocks for showing universal time ; con- 
towed wap of the English Lake District, constructed by Mr. 
Jordan; enlarged original photographs taken by Mr. Joseph 
Tomson in his recent journey up the Niger ; replica of Frank- 
fort gloke, of date 1520; two large diagrams—(1) Roraima, 
British Guiana, by Mr. Rn Thurn, (2) a similar formation in the 
north of Brazib by Mr. Wefls; collection of minerals from 
summit ©f Mount Roraima, exhibitgl by the Royal Geographical 
Society. e ° — 


| Society at Yokohama. 


It,is with mugh regret that we announce the death of SwPeon-* 

Major T. Lewis, Medical Staff, Assiséant Professor of Pathology 
fn the Army” Medical School at Netley. Within‘fhe last few 
weeks the Çouncil gf the Royal®*S8ciety decided to fecommend 
Dr. Lewis for their Fellowship, iw recognition of tae” import- 
ance of his various contributions & sciente. Dr. Lewis had 
only just reached the forty-fifth year of his age at the time of his 
death. e . 
*, THE death is announced of Dr. E. Linnemann, Professor of 
Chemistry at Prague, which occuri®d on April e7. Among his 
papers a letter was found addressed to the Vienna Academy of 
Sciences containing a communication on anew chemical metallic 
dement called austrium (Aus). This new element was prepared 
by the late Prof. Linnemann from orthite of arendal. The 
spectrum of austrium shows two®violet lines ; the wave-lengths 
were found to be, for Aus a, A = 416°5, and for Aus 8, A = 4030. 
According to a note made by Prof. F. Ligpich, of Prague, who 
communicated Prof g.innemann’s letter last week to the Vienna 
Academy, three not yet identified lines—A = 415'56, A=416°08, 
and A = e dana shown in Angstrém’s atlas of the normal 
Spectrum of the sun in the neighbourhood of the Aus a line ; 
the last of them might be supposed coincident with the Aus a 
line (A = 416°5). 

M. CHEVREUL, who on August 31 will be a centenarian, was 
on Monday afternoon presented by his colleagues of the 
Academy of Sciences with a bronze bust of himself, executed by 
Paul Dubois. Admiral Jurien de la Gravitre, one of the senior 
members—his age being 73—made the presentation, and warmly 
complimented M. Chevreul on his long and distinguished career, 
which made France proud of him and of herself. M. Chevreul, 
who was much affected, made a brief acknowledgment of the 
honour done him. 

TAE Swedish Academy of Sciences celebrated its centenary 
on April 5 last, having been founded by Gustavus III. on the 
eve of the French revolution. 


THe paper to be read at the ordinary meeting of the Sogiety 
of Arts on May 26 will be ‘The Purification of Water bye 
Agitation with Iron, and Sand Filtration,” by Williamefnder- 
son, M.Inst.C.E. On Tuesday, May 25, a paper on * Cyprus 
since the British Occupation,” will be read by G. Gordon Hake, 
before the Foreign and Colonial Section. In the Indian Sectign, 
Capt. Richard Carnac Temple’s paper on “ Every-day Life of 
Indian Women, as Revealed in their own Sayings,” will he 
read on May 21. 4 

WILLIAM LANDSBOROUGH, whose name is known in connec- 
tion with Australian exploration, died at Caloundra, near Bris- 
bane, `on March 15., His father was a Scottish naturalist of 
note. Having gone to Australia, Landsborough in 1860 dis- 
covered the head of the Thompson River, and in the following 
year traced the Gregory and Herbert Rivers to their sources. 
He then undertook to lead the®expedition in search of Burke 
and wits, and traversed the continent from the Gulf of Car- 
pentaria to Melbourne. Subsequently he was appointed to a 
post in the public service of Queensland, and was voted 2000/. 
for his explorations in that colony. 

A TELEGRAM from Catania of May 18 statesthat Mount Etna 
had been in eruptior since @1 o’clock that morning. A very 
active discharge of vapour and cinders was proceeding from the 
western side of the central crater. 

WE are giad to Igarn of the formation of a Natural History 
The marvel is that so long a time has 
been allowed to elapse before such a society was founded there 
or in Tokio, for probably there are no communities in the world 
in which the proportion of men of science is so high as here. 


But no doubt the local Asiatic Societies and the Seismological 
e 
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e Society. algorbed much of the scientific work of fhe'residents. 
. The,first meeting of the new Society was held at the beginning 


of last month, when Prof. Milne delivered% lecture &n the 
geology ofølapan, which is reported in full in the Yapan Weebty 
Mail of épril 3, and which ès etoo @&mprehensive andg detailed 
to len@ itself to adequate, treatment in a short°note. We 
observe, however, that in speaking of the différence between the 
fauna of Yezo and of the other islands of the Japanese archi- 
ptlago he suggests that the line between the two should be 
ecalled Blakiston’s line (from Caw. Blakiston, who first pointed 
it out), on the model of Wallace’s line between the Javan afid 
Australian fauna. Prof. @#filne proposed this nomenclature é 
few years ago, and it is now adopted by some German publica- 
tions. The difference, indeed, is not so great as that marked by 
Wallace’s line, still it is of considerable importance. Thus in 
Japan we have the monkey, the sheep-faced antelope, the bear, 
and the pheasant ; but on the other side of the straits the bear 
is a totall different one, the monkey, the pheasant, or the 
antelope is not found’ and a totally different fauna exists. The 
suggestion of marking the dividing line @ith Capt. Blakist on’sy 
name is an appropriate one. e ° 


Dr. TRIMEN’s Report for 1885 on the various Botanic gardens 
in Ceylon, of which he is Director, is a very satisfactory docu- 
ment, as such reports from our colonial gardens generally are. It 
contains a considerable number of meteorological observations, 
and describes the arrangements made to carry out the scheme of 
a garden at Badulla, in the new province of Ceylon, for which 
funds have been voted. The usual report on the distribution of 
plants and seeds is given, and then comes a long list of addi- 
tions to the collections of plants at the various gardens, which is 
followed by some interesting notes on economic plants and pro- 
ducts. Under this head he makes various recommendations and 
suggestions which will no doubt be of the utmost value to per: 
plexed planters who are assailed on all sides by dangers which 
are only too apparent, but which it requires scientific training 
and investigation to combat. Thus he advises that tea and 
cinchona should not be grown together, as it is only in such cases 
thag the planter’s scourge, helopeltis, does any appreciable 


e damage to tea. On the other hand, he thinks that the diminu- 


tion i the cultivation of cacao, through dread of Aelopeltis, is 
unreasogable, for the insect only attacks cacao grown in the 
open, and not that grown under the shade of trees, for example. 
The Ceylon Herbarium has been arranged during the year in 
atcordance with Dr. Trimen’s ‘‘ Systematic Catalogue of Ceylon 
Plants,” and in the work of rearranging he was able to put 
together% series of notes describing about 280 additions to the 
flora of Ceylon, and 40 new species or varieties. That much 
yet remains to be done is obvious from the fa@ that during 1885 
fifteen additional have been discovered in the island, many of 
which are striking plants. The Government has approved the 
formation of an exhibition containing specimens of the plants, 
grains, &c., of the island. Like many othgr colonial officials, 
Dr, Trimen has been busy durigg the past year preparing fr the 
Colonial and Indian Exhibition, where the series of ¢oods in 
the Ceylon section was prepared by him. 

ACCORDING to a letter received from Baron Schwerin, the 
well-known Swedish geographer, who is at present on a scientific 
mission to the Congo for his Government, Ife observed the great 
November metéor-stream on the yth of shat month, at 8 p-m., 
off Cape Palmas, on the Guinea coast (lat. 4° 29’9" N., and long. 
7° 44 16" W.). He describes it as the most magnifi€ent spectacle 
he ever beheld, “the whole sky being furrowed from nearly 
north to south by falling stars, looking lik® gigac fireworks, 
in which thousands of ‘ star-rockets’ were lurnt off.” 

ON the evening of April 27 a bolide was observed in several 
parts of the north-western provinces of Russia. A large ball of 
bluish colour was moving from south to north; in about two 
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seconds it changed its colour into a bright elęctzic-white, and 
suddenly broke in many pieces and disappeared. 


IN consequence of the ice breakin on the Volga, a consider- ° 
able number of naphtha-barges were Wrecked thisgspring, and 
about 2,000,000 poods, or 33,000 tons, of naphtha are now floating 
along the river. According to the observation of past years them 
presence of such a large amount of hydrocarbon in the water 
will produce a very disastrous effect upon Russian fisheries, not 
only along the Volgajelfut even on the gorthern coast of the 
Caspian Sea. i 

es 

THE tendency amongst modern Oriental scholars is to trace 
the origin of Chinese arts, sciences, and civilisation to Babylonia. 
The theory, however, is not accepted by many of the most 
eminent Chinese scholars. In the last number of the China 
Review, Dr. Edkins of Pekin gives his reasons for assigning a 
Babylonian origin to Chinese astronomy and astrology. Amongst 
these are the following :—Roth peoples divided our day and 
night into twelve hours ; the sun-dial is a Babylonian invention, 
and reached China at a very early date ; the intercalary month 
belonged to the Accadians, and is found in the first sections of 
the Chinese Book of History. Geminus states that it was the 
dwellers®on the Euphrates who discovered that, after 223 luna- 
tions or eighteen years, eclipses of the moon recur in the same 
order, The early use of the intercalary month by the Chinese 
implies that either they, or those from whom they derived it, 
knew this fact about Iunations. Early Chinese astronomy, Dr. 
Edkins thinks, is too good to come from the Chinese of those 
days, and, on various learned grounds which he states, he con- 
cludes that the double hour, the astrolabe, the dial, the inter- 
calary month, and the knowledge of the length of the year were 
all communicated from Babylon to China at different periods by 
land or by sea between about B.C. 2200 and B.C. 820, 


THE invitation to Norwegian sea-captains to make barometrical 
observations during the eclipse next August was not issued by 
the Norwegian Meteorological Society but by our Norwegian 
contemporary Naturen, to which the returns are also to be 
sent. : 

Messrs. WHITTAKER AND Co., and Messrs. Bell announce 
in their new ‘Series of Hand-Books for Practical Engineers ” 
Dr. Jul. Maier’s book on ‘ Arc and Glow Lamps.” It will be 
a complete hand-book on the subject, especially relating to its 
practical applications, givang the latest®results and improve- 
ments. The next volume in the same series will be Mr: Gisbert 
Kapp’s ‘‘ Electric Transmission of Energy,” which is promised 
early next week. Mr. William Anderson has revised and 
added some new matter to his ‘‘ Lectures on the Conversio% of 
Heat into Work,” which excited much attention when delivered 
last year at the Society of Arts. They will be published in 
book form by Messrs. Whittaker and Co. 

THE additions to the Zgological Society’s Gardens during the 
past week include two Shaw’s Gerbilles (Gerai//us shawi) frorð 
North Africa, presented by Mr. W. R. Ogilvie Grant; two 
Black-backed Jackals (Canis mesomelas from South Africa, pre; 
sented by Mr. F. Mosenthal ; a Ring-tailed Coati (Waesua rufa). 
from South America, presented byeMr. T. P. Lymn’; a Brown 
Condor (Sarcorhamphus equatorialis) from Chili, presented by 
Mr. R. J. James ; two Red Kangaroos (Macropus ruffts) from, 
Australia, two Grey Parrots (Psittacus erithacus) from West 
Africa, an® Indian Rat Snake (Ptyas mucosa) rom Indi ae 
Green Lizard (Lacerta viridis), European, deposited ; an Igdian 
Coucal (Centropus rufipennis) from India, an African Tantalus 
(Pseudotantalus ibis) from West Africa, four Black-tailed Ged- 
wits (Limosa egocephala), European, a Spotted Eagle Owl (Bubo 
maculosus) from South Africa, purdhas®d ; an Eland (Oveas 
canna), four Chilian Pintails (Dafla spinicatda), brgd in the 
Gardens, F . ° 
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* OUR ASTRONOMICAL COLUMN 
Tue Brnafy STAR a CENTAURI.—Mr. E. B. Powell, fo 


NATURE., 


evhose observations and calc@latfons we are largely indebted for . 


our present knowledge of the orbit of this celebrated binary, has 
recently published new elements giving tHe period as 87'438 
years, the time of periasfton passage at 1875447, and eccen- 
dgcity = 0'544. These elements appear to satisfy fairly the 
recorded equatorial measures made from 1834 to 1885 (as well 
as most of the ancient observations), with which Mr. Powell has 
compared them; but all the availablegobservations have not 
been used—for instagpe, the Sydney méasures subsequent to 
1877 have been omitted, as some influence appears tp have 
operated to throw out these measures from accord with those 
taken at other observatories. Mr. Powell considers that the 
evidence is tolerably strong against the period of a Centauri 
being only some seventy-six years (as given by the Downing- 
Elkin orbit), but thinks that in six or eight years, if careful 
measures be taken, the point will be settled as to whether the 
period is about seventy-six years or exceeds eighty-six years. 


A New BELGIAN OBSERVATORY.—The Cointe Observatory, 
attached to the University of Liége, has been founded at the 
instigation of Me Folie for the purpose of affording instruction 
to the students in astronomy and geodesy, as well as of furnish- 
ing original observations. M. Folie is Director of this Observa- 
tory, as well as of the Royal Observatory at Brussels. The 
Cointe Observatory is furnished with a meridian circle by Cooke, 
the object-glass of the telescope of which is of 6 inches aperture, 
and the circle o'8 metre in diameter. The Observatory also 
possesses a 10-inch refractor by Cooke, of the optical qualities 
of which M. Folie speaks in the highest terms. The astro- 
nomers attached to this institution are MM. L. de Ball and P. 
Ubaghs, the former of whom observes with the 10-inch equa- 
torial, and the latter with the meridian circle. The Observatory 
is destined, we hope, to do good work in both these departments 
of astronomy. 


ASTRONOMICAL PHENOMENA FOR THE 


e WEEK 1886 MAY 23-29 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 

is here employed.) 

At Greenwich on May 23 

Sun rises, 3h. 59m. ; souths, 11h. 56m. 29'6s. ; sets, 19h. 54m. ; 
decl. on meridian, 20° 37' N. : Sidereal Time at Sunset, 
rth. 59m. 

Moon (at Last Quarter on May 25) rises, 23h. 33m.*; souths, 
4h. 8m.; sets, 8h. 48m. ; decl. on meridian, 16° 38’ S. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m, h. m. š 
Mercury 325 2 1037 ...® 1749 13 12 N. 
Venus“... 2 35 9 4 15 33 5 4N 
Mars ... 12 10 18 54 1 38* 7 54N. 
Jupiter... 13 24 19 42 2 0 2 53N. 
Saturn... 6 I3 .. I4 25 22 37 22 48°N 


* I®dicates that the rising is that of the preceding evening and the setting 
that of the following morning, 


May h. 
23 20° ... Jupiter stationary. 
29 13 Venus at greatest distance from the Sun. 
` e Variable Stars? 
Star @ R.A. Decl. 
h m. o u: h. m. 
U Cephei o 52°2... 81 16 N. ... May 25, 3 18 m 
U.Monocerotis ... 7 25°4... 9 32S... 4, 28, Af 
U Ophiuchi... . 17 108... I 20N.... 5, 26, 2 16 
° 3, 26, 22 24 m 
X Sagittarii... ... 17 40°6... 27 47 S. » 26, 225 m 
e : » 29, 0 off 
U Sagittarii... 18 25'2 ... 19 12S. ... ,, 26, 2 25 AL 
e 99 295 40 m 
BLyræ... $.. 18 45°9...33 I4N... 4, 28, 7 30 m 
R Lyrg . 18 51°9 ... 43 48 N.... 4, 28, m 
Ld Af signifies maximum ; #2 minimum. 
e Meteor Showers 


The Dragua, radiant R.A. 280°; Decl. 54° N., and the 
Cygnids, R.A. 301°, Deal. 97° N., are due this week. Meteors 
from radiants nearee®Ursz Majoris, R.A. 175°, Decl. 64° N. ; 
in Lyra, R®A273°, Decl. 34° N. ; ang in Lacerta, R.A. 329°, 
Decl. 48° N., have also been observed at this season. e 


4 visible. 





* * ° GEQGRAPHICAL NOTES , ° 

THR Kermadeg Islands, which have during the past week 
been occupied by the orders of thee Home Government by 
A@imiral Tryo&, Commander-in-Chief on the Australién station, 
are a groyp of rocky islets @boute6e0 miles to the north-north- 
east from th@North @sland of New Zealand, and lying on the 
steamer route from, Christchurch or Wellington to Fiji. They 


® ire due east of Norfolk Island. The princfpal islands of the 


group are Raoul.or Sunday Island, the position of which is put 
at 29° £2’ S. ang 178° 15’ W. It is described as about 12 miles 
in circumference, rugged and very steep, without an anchorage. 
It %s said to be covered with wood, and to be uninhabited except 
for a few white men, waifs and stray from thé ocean, ship- 
weecked sailors, deserters, &c. The other islands of the group 


ere Macauley, the Curtis Islands, Havre, and Espérance, 


Ar the last meeting of the Geographical Society of Paris a 
letter was read from M. Borelli, who is at present travelling in 
that part of Eastern Africa where§&f. Barral has been murdered. 
M. Brettes, referring to his explorations of the @rand Chaco 
between the Argentine Republic, Bolivia, Brazil, and®Paraguay, 
said he had discovered a great salt lake whéch he proposed to 
call Lake Crevaux, %@d three rivers, hitherto unknown, the 
Most important of which would be called Rio Lesseps. M. de 
la Grye stated the propositions ®adopted by the committee 
appointed to stu@y the reforms necessary for the adoption of a 
common international orthography for maps. These were—{1) 
any change for European countries is recognised as impossible ; 
(2) in Asia, Africa, and America it is proposed that the French 
u should be replaced by the diphthong oz, the value of the 
French vowels a, e, ¿ o remaining unaltered; (3) in the geo- 
graphy of the Far East the sound of the w with a diæresis is 
represented by ve, g and / are always hard, ch is reproduced by sh, 
amongst the gutturals the soft ones are represented by ¢4, the 
hard by 24; (4) as far as possible, by the aid of this common 
alphabet, the most generally used pronunciation of places, 
towns, rivers, mountains, &c., shall be reproduced. Prof. 
Ersler of Copenhagen described the results of his investigations 
into the cartography of Denmark from the time of Ptolemy. 


Tue French staff officers are busy with the continuation of the 
Paris fheridian to Laghouat, about 4° south of Algiers. When 
this work is finished this line will be measured with precision 
from the Orkneys to this locality. The length determined will 
not be far from 30°, or about three times its original extension, 
which was 10°, from Dunkirk to Formentera. ° 


Two Finnish savants, Drs. Hammarström and Ehnberg, have 
just returned to Helsingfors from a scientific journey in Ea®tern 
Siberia and China, whence they bring valuable scfentific 
collections. 


News received from Baron Schwerin, the Swedish scient.fiog 
explorer on the Congo, informs us that he landed from the 
-Liverpool steamer in December last at the mouth of the River | 
Chiloango, whence he proceeded on foot through the distwict» of 
Cacongo and Cabinda to Banana. During the journey alung 
the coast the Baron succeeded in making many valuable observa- 
tions of the shore-lin&s or terraces on the .gradually-risitig coast, 
and of the effects of the tide on the plastic formation of the 
sandy fore-shore. He also paid special attention to the study of 
the great influence which ocean currents exercise on the direc- 
tion of the flow of rivers in their lowest course. 


COUNT SAMUEL TÈLEKY is organising, at Pesth, an Expedi- 
tion for the exploration of Central Africa ; the fitting out will 
be complet&d by the end of May, and 100 well-armed men will 
reach Zanzibar in the course of June. Capt. Hähnel, of the 
Austrian Navy, will take part in the Expedition, and two boats 
will be taken out in pieces. It is believed here that the Expe- 
dition will not confine jtself to scientific explorations only. 


THE three numbers of he areal of the Geographical 
Society of Tokio for las? year Which have been recently pub- 
lished do not,contain much of special interes: to English 
students of geography, although the papers could hardly fail to 
instruct a Japanese audience, which can hardly be expected to 
be as familiar @§th the®colony of Victoria, or with the progress 
of Russia to the southyard, as Western readers. The report of 
the Japanese delegate to the Prime Meridian Conference at 
Washington is also printed. Of special papers there are two: 
one on the Bonin Isfands, called Ogasawarajima by the 
Japanese ; another on the area within which Mount Fuji is 








e e i \ e ë e 9 
» “4 š ‘ e š 

62 "NATURE 

e n = st 


e s 
s ° THE IRON AND STEEL INSTITUTE, 


THE Irgn and Steel Ifistitute held its meeting On the 12th, 
13 and 14th inst., under the presidency of Dr. f. 

Percy, FLR.S., in the Thétre 8f theg Instituijoneof Civil 

Engineers. ° 

` The President made some introductory rentarks having refer- 

ence tothe papers about to be read. He had sirong hopes 

that, from a scientific point of view, great results were likely 


, to flow from investigation of the microscopæ structure of 


iron and steel, as it was only by*physico-chemical investigation 
that our presegt ignorances of the causes of many phenoména 
relating to metal would ® lessened or dispelled. He was pecu- 
liarly glad to read Mr. Turner’s paper, as he had had the honour, 
when first addressing the Institute, of suggesting the solutiong 
of specific problems relating to iron and steel which had been 
ably attempted by the author ; he should be glad to see medals 
or rewards conferred on thos# who solved problems emanating 
from the In®titute. He made special reference to Mr. C. P. 
Clarke’s paper, which we hope to print zz extenso. He had 
great pleasure in dsawing attention to Sir Henry Bessemer’s 
gift to the Institute of a series of specineds illustrative of the 
process universally known by his name, which he exhibited @ 
South Kensington some time®ago. The President véry shortly 
referred to what Sir Henry had done for metali@rgy, and called 
upon the members. to join in cordially thanking him for his gift 
to the Institute, which was done with acclamation. 

With regard to the prevailing depression in trade, he thought 
over-production was the main cause of the evil in question. 
Considering the enormous power the iron and steel trades, for 
instance, possessed for production, it was not surprising that 
over-production should take place. Besides, what had taken 
place in our own country had also occurred to a greater or 
less extent in Germany, Belgium, France, Austria, Russia, and 
especially the United States of America. 

British workmen had a special enemy to contend against in 
the fierce competition from abroad, where men labour for less 
wages and work longer hours, He hoped that the problem 
would be solved, not by our countrymen having to be paid less 
for their labour, but by the labourers in foreign countriesrising 
to our level, when our trades would have less to fear from 
foreign competition. 

Passing from the over-production of iron and steel, the Pre- 
sigent referred to the fact that the surface of the earth was 
limited, whilst the human race was constantly increasing, and as 
the gvorld could only sustain a certain population, so portions of 
it coftld do no more ; he was of opinion that what: was really at 
the bottom of the troubles of Ireland was the sentiment of Irish- 
men trying to live where they could not gain their livelihoods, 

hen there weré millions of acres in our colonies which they 
could cultivate and be happy upon. Shortly referring to the 
Colonial and Indian Exhibition, the speaker concluded, a 
vote. of thanks for his address being moved by Sir Isaac 
Lowthian Bell and seconded by Sir Bernhard Samuelson. 

The Bessemer Medal for the year was awarded to Mr. 
Edward Williams, who was unfortunatel? prevented by ill- 
health from coming to the meeting to receive it. 

There was a very large number of papers on the agenda, 
some of which had to be deferred. Amongst the papers 
read and discussed some were important not only tech- 
nically but scientifically. Mr. P. W4.¢ Flowers paper on 
the origin and progress o the manufacture of tine plates 
is hardly of this character, but it is interesting eboth from 
an archeological and industrial point of view. Aristotle, 
Pliny, the Phoenicians, Herodotus, and Diodorus Siculus have 
all made reference to this manufacture. In more modern days 
we find it flourishing in Bohemia in 1620, from which country 
Yarranton introduced it into England aBout 1665, thus fortu- 
nately succee@ing in benefiting the iron trade of Wales and the 
tin trade of Cornwall, which were both much depressed. Later 
on, the use of coal instead of charcoal, of yitrig for pickling- 
purposes in place of barley-meal, of Siemens’s soft steel for char- 
coal iron, of Bessemer steel in place of puddled bar, have all had 
their influence on this industry. Ninetf-six w8rks, with 320 
mills in all, work up about half a milliqn tons of British steel 
and iron annually into tin plates. The production last year was 
over 7,000,0C0 boxes, of which probably 3,000,000 were used in 
the manufacture of 875,000,000 of 1 Ib. canisters. ‘‘ By means 
of these canisters Europe receives largely of beef from the 
“Western prairies, salmon (in shiploads) from Oregon, mut- 


| and sometimes a little fish-oil. 
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tan from the plains of Australia, fruits of all*sogs from Cali- 
fornia, lobsters from Boston gnd} Nova Scotia, oysters and 
-peaches from Baltimore, sardines and green peas from France,® 
pine-apples from Mauritius, apricots grom Lisbon, milk from 
Switzerland, jams from Tasmania, and many other®products of 
foreign soil, which complete the list of what the French have 
called conserves alimentaires.” ; 

Mr. Hamilton Smith, jun., in his paper on wrought-iron 
conduit pipes, refers to the method of hydraulic mining intro- 
duced in California ing1852. It may roughly be defined as the 
discharge of jets of water, actuated by gi®@vity with a consider- 
able head, against a bank of auriferous gravel, the water acting 
first as an excavator, and afterwards as a carrier of the washed 
material. The supply of water for-these jets was at first con- 
ducted through hose made of heavy cotton duck cloth, which 
was strengthened by outer nettings of cordage when the pressure 
was large. In 1853 an ingenious miner laid in his main a line 
of pipe consisting of joints of ordinary stove-pipe, made of very 
thin sheet-iron lightly fastened together with cold rivets ; the 
joints being united stove-pipe fashion. This pipe answered 
admirably, and in a short time all the hydraulic gravel mines in 
California obtained the pressure for their water-jets by means of 
thin sheet-iron pipes. As a protection against rust, each joint 
is immersed for several minutes in a bath of boiling asphalte and 
coal-tar; a little rosin is added when a glassy surface is desired, 
After successful practice in the 
mines had demonstrated the advantages and capabilities of 
wrought-iron pipes, they were used for permanent conduits both 
for conducting water to mining districts across deep mountain 
gorges, and also for the supply of cities. San Francisco, a 
place of some 300,000 inhabitants, receives its water through 
two lines of such pipes, and a third pipe, many miles in length, 
and of large diameter, is now being laid for an additional 
supply. 

‘tOn a Neutral Lining for Metallurgical Purposes” was the 
title of a paper in which M. Ferd. Gautier, after describing 
various linings of an acid, basic, reducing, and oxidising charac- 
ter, refers to one in which chrome iron is the main, constituent. 
From a physical point of view chrome ore is essentially re- 
fractory ; heated in lumps it does not crumble to pieces, how- 
ever high the temperature. In general metallurgy, where no 
alkalies in notable quantities are present, chrome iron is a 
refractory material of a specially neutral character, since neither 
acids nor bases act upon it. The chrome iron is employed 
shaped in pieces, and also as a mortarin combination with lime. 
The use of this material in the basic open-hearth process has 
been kept secret for some time ; it was exhibited last year at the 
International Inventions Exhibition. : 

The President's paper on steel wire of high tenacity 
referred to experiments on the tensile, strength and chemical 
composition of wires of v@rious thickness. ‘The mechanical tests 
were made at the request of the author by Col. Maitland, R.A., 
and the analyses by Sir Frederick Abel. The wire was of a 
very oe character, there being a percentage of total carbon 
0°828, manganese 0'587, silicon 0'143, sulphur 0’009, copper 
0'030, without a trace of phosphorus. The tensile-strengt®s of 
the wires increased as their thickness diminished, as shown by 


the following table :— à 


Diameter in fractions Tensile strength in tons 


of an inch per sq. inch 
0°093 154 A 
0'132 eiis 
0'159 100 
OʻIQI ° 90 


The difficulty in accounting for the increase of strength with 
diminution of diameter in wire-drawing is the circifmstance that 
the density of the material diminishes during this process. 

Mr. T. Blairs paper on certain necessary productg of blast- 
furnaces, and Mr. Bauerman’s note on a rare -blast-furnace slag 
of the composition of gehlenite, were discussed together. 

The paper by Mr. John Head on bloweholes in Opem- 
hearth steel brought about a very animated discussion. The 
blow-holes in steel, the author explained, are due  tRe con- 
traction of the metal on cooling, or to the presence of im- 
prisoned gases in its mass. Those of the first kind are rerfloved 
by welding, when the steel is subjected_to pressure Those of 
the second kind the author maintains &® be similar to what is 
technically known as ‘‘seedy boil” in gfa%, and may be re- 
moved in the manufactu® of steel by not allgwint the flame to 
towich the fused metal, just in the samegway a®@they have been 

e. 
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got rid of in the Manufacture of glass by the use of the radiating 
furmace. It was suggested, @ explanation of certain mys- 
terious failures which bad occurred in steel, the possibility 
that in these @cases the faseous blow-holes in an ingot 
may have sorted or arranged themselves in a series, thus 
pone a line of weakness in the plate or bar, which has 
aited along that line when subjected to a strain much below 
that which test-pieces from the same plate or bar would with- 
stand. Inconclusion the author had no doubt “that, by manu- 
facturing open-hearth steel free from gasto®s blow-holes, the 
metal produced would De mfich stronger and more reliable 
than that made by contact of flame, and the result would be a 
greater confidence in its use.” In the discussion of this paper a 
unanimous verdict was given in favour of steel alike by re- 
presentatives of the Admiralty, the Board of Trade, and 
Lloyd’s Registry, who are the official judges of the metal, 
and by shipbuilders and boiler-makers who have found the 
material more trustworthy than the best iron. As re- 
gards the neanufacturers, one acknowledged to the fact of 
there being a large difference in the total carbon, according as a 
sample was taken from one end or another of a large ingot, whilst 
another speaker hañ found the metal to be more regular if made 
in a radiation than a contact of flame furnace. As the author 
stated in his reply, the users were evidently even better satisfied 
with the material supplied them than the makers, whigh is 
certainly a favourable sign. 

Mr. F. W. Webb’s paper on the endurance of steel rails 
added further testimony to what had already been said in favour 
of steel. In 1876 the London and North-Western Railway put 
down 31,391 tons of iron and steel rails together, twelve months 
after which iron rails entirely disappeared, whilst the estimated 
requirements for this year are only 11,600 tons. The small 
quantity of rails required for renewals account in some measure 
for the depression in the steel-making trade. On the other 
hand, if steel sleepers are found to answer, and the author sees 
no reason why they should not, 45,000 steel sleepers having 
been put down on the London and North-Western line, and 
giving every gatisfaction, orders for steel sleepers should in 
great measure make up for want of orders for rails. 

Dr. H. C. Sorby drew attention to the application of very high 
powers to the study of the microscopical structure of steel, having 
employed a power of 650 linear which, being about ten times that 
used in his previous researches, opened out a new field for research. 
The chief facts were best seen in the case of an ingot of steel 
of medium temper. On fracture, comparatively large crystals 
were visible, radiating from the surface to the interior. When 
a properly-prepared microscopical section was viewed with a 
moderate power, it was easy to see that, after having crystallised 
out from fusion at a high temperature, these large crystals broke 
up on further cooling intosmuch smallergones. What was now 
seen with very high powers was that these smaller crystals finally 
split up into alternating very thin plates. Taking all the facts 
into consideration, it appeared as though a stable compound of 
iron with a small amount of carbon existed at a high temperatuge, 
whichgt a lower broke up into iron combined with a larger 
amount of carbon, and into iron free from it. If these two pro- 
ducts had not differed so much in hardness, or if the alternating 
plates had beer considerably thinner, or if definite plates had 
not been formed, such a compound structure would never have 
heen suspected. „It has probably never een specially looked 
for in other substances, and might exist without being visible, 
even with the highest and best magnifying powers. To give 
a good idea of the size of the plates, he would refer to what 
was. seenein a longitudina? section of medium steel forged 
from an ingot 3 inches in diameter down to a bar I inch square. 
When broken, it showed a very dine grain, and when a prepared 
section was examined with a moderate power, this grain was 
seen to be que to crystals often about 1/1000 inch in diameter, 
witich were not drawn out or distorted, as they would have been 
if they had existed previously to final cooling after hammering, 
an@as they were @istorted if the steel were hamme-ed at 4 lower 
temperature. Examined with a power of 650 linear, these 
crystals Onlyet/Ioco inch diameter were seen to contain some- 
thing ljke 60 of the alternating plates, and even this extremely 
delicate structure showed little or no trace of distortion. Of 
course it was€mpossible to separate and analyse such thin plates, 
and reliance must be had"on inductipn to furnish a knowledge of 
their nature. His Yason for concluding that the hard plates 
contained comMftnedeca:bon was that thy were not seen in iron 


free from carbof; they, increased in amount with increase $f 
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carbon, and were seen to the greatest perfection when there was 
a considerfible amoun@in a combined state. 

Mre Thomas Tyrner’s paper on the constituents of cast,iron is 
am attempt now made for the frst time, to systematise iff some 
measure our knowledge ef the constftuents generally present in 
cast-iron, to estimate the mechanica value of any egifen 
specimen of which *the chemical anglysis js known, and 
conversely, when any given mechanical ‘properties are desired, 
to predict the most suitable composition for the material. 
In connection wih this subject two opposite opinions have 
been eadvanced by different auth8rities, both of which found 
expression at the Glasgow meeting ofethe Institutg. On the 
one hand, it was suggested that probably#the best mechanical 
properties would be obtained in a cast-iron which containe l if 
posible nothing but carbon and iron, all other elements being 
regar@ed as impurities. On the other hand, it was said that 
possibly very considerable quantities of other elements mizht be 
added, even upwards of 10 per cent., without rendering the 
metal unfitted for the founder’s use. It might be, if Chemically 
pure iron could be obtained, that the first suggestion weuld be 
correct, and possibly if the various constituents could be a Ided 
in just such proportions tətọ neutralise each other's ill-effec:s, as 
und@r such circumstances they are capable of doing, then the 
second suggestion might likewise préve true. As a matter of 
fact, pure iron caffhot be manufactured, and the ill-effects of 
large proportions of foreign substances cannot be neutralised. 
A cast-iron of tolerable purity can, however, be produced, from 
which, by variationsin the proportions of the constant constituents, 
a metal of desired character may be prepared. The author 
treats in detail of the influence of carbon, manganese, phos- 
phorus, silicon, and sulphur, all of which are invariably present 
in greater or less proportion. Of these, carbon is the most im- 
portant constituent, and remarkable differences are pr duced by 
variations in the proportions of combined carbon and graphite. 
For the more ordinary cast-iron the amount of total carbon 
varies from about 3 to 3°8 per cent., a lower proportion being 
generally due to some irregularity in the working of the blast- 
furnace. The relative proportion of graphitic to combined 
carbon can only be affected in two ways—by difference in the 
methods@f fusion after cooling, and by variations in the pro- 
portions of other elements present. Maximum general strength, 
that is, considerable crushing strength combined with high ten-ile 
strength, is obtained with not less than 04 per cent. of combined 
carbon, the metal being sufficiently soft to work with the tool ; 
with more combined carbon te metal becomes harder, its 
crushing strength increases while the tensile diminishes. ‘The 
amount of graphitic carbon depends upon'the total and combinal, 
but, in the majority of cases, 2°6 per cent. for crushing stren th, 
2'8 per cent. for general strength, and 3 per cent. for strength 
and softness, will be found best. It is to be remembered that 
any required proportion of combined carbon may be obtained 
by altering the amount of silicon on the one hand, or of man- 
ganese and sulphur on the other, the former diminishing,and 
the latter increasing it. As regards silicon, the experiments 
show that, if high crushing strength is required, it can be ob- 
tained by a low percentage of silicon ; if a high tensile swength 
is required the silicon shoul i be somewhat higher, while for soft- 
ness, smoothness of surface, and fluidity a still higher proportion 
is necessary. The author is of opinion that, alth ugh phosphorus 
is objectionable in wrought-iron and steel, it is not so in cast- 
iron, the speci nens whigh possessed the highest average quality 
being all @noderately phosphoric irs, averaging from o1g tu 
0°72 per cent®, 0°3 per cent. being a very suitable average pro- 
portion for strong iron ; the amount must be proportioned accord- 
ing to the object the founder has in view. A small quantity of 
sulphur is known to produce hard white iron, owing to an 
increase in the amount of combined carbon, acting therefore, 
when in small quantitygin a manner almost exactly apposite to 
that of silicon. Sulphur qud silicon are to a considesable extent 
mutually exclusive of each other in cast-iron. Thus the addition 
of sulphur to silyeous iron causes the separation of graphitic 
matter containing silicon, while the addition of silicon to an 
iron rich in sulphur causes the separation of graphitic matter 
rich in sulphur,fne pæt of sulphur neutralising the effect of 
from five to ten parts ofẹsilicon. From 0°2 to 0°75 per cent. of 


manganese appears to exercise no injurious effect in the 
majority of cases, and may even be beneficial. The author 
considers the following “to be proved, that pure cast- 


iron, če. iron and carbon only, and cast-iron containing 
excessive amounts of other constituents, would, not be suitable 
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fer foundiy work ; that the ill-effects of one constétuent can at 
best be only imperfectly neutralised by th@addition of another 
constityent ; that theré is a suitable proportiow for each consti- 
tuent present in cast-iron, depen@ng upon the character of the 
product desired, and upon the propomion of otir elements 
preSené; and that variatiwns in the proportion of silicon afford a 
reliable and inespensivagmeans of producihg a cast-iron of a@y 
required mechanical character which is possible with the material 
employed. 

Krupp’s hot-blast pyrometer, which wa; Shortly described, 
consists of an arrangement by Which the hot blast is drawngwith 
a fixed propertion of cold air into a chamber, the temperature 
of which, being measd with an ordinary thermometer, gives 
that of the hot blast by calculation. 
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e 
ON DISSOCIATION TEMPERATURES, IVITH 
SPECIAL REFERENCE TO PYROTECHNICAL 
QUES#IONS * 


J5 briing the subject of dissociation before the Royal Insti- 
tution of Geeat Britain, the author proposed to confine 
himself to its influence on combustiom®and heating, that is to 
say, to its effects on combustible gases and the products of com- 
bustion, and on furnace work generally. His researches had 
been made for the most part in connection With large gasefur- 
naces constructed according to his new system of working with 
radiated heat, or what may be otherwise called free development 
of flame. In the first or active stage of combustion the flame 
passed through a large combustion chamber (all contact with its 
surfaces being avoided), and parted with its heat by radiation 
only ; while in its second stage the products of combustion were 
brought into direct contact with the surfaces and materials to be 
heated, by which means the remainder of its heat was abs- 
tracted. This, in a few words, was a description of the method 
of heating with free development of flame. In perfecting this 
system of furnace, the principle of which was in many respects 
the reverse of that generally accepted, both as regards construc- 
tion and working, he had to examine into the accuracy of certain 
scientific theories which could not be brought into harmony with 
the actual results he obtained. °. 
Adopting the generally-accepted theory of combustion, accord- 
ing to which a flame consists of a chemically-excited mixture of 
gases, whose particles are in violent motion, either oscillating to 
nd from each other, or rotating around one another, it followed 
that any solid substance broweht into contact with gases, thus 
agjtated, must necessarily have an impeding effect on their 
mdtion. Motion being the primary condition of combustion, 
the latter would be more or less interfered with, according to 
the greater or less extent of the surfaces which impede the 
action of the particles forming the flame; in the immediate 
neighbourhood of such surfaces the combustion of the gases 
would cease altogether, because the attractive influence of the 
surfages would entirely prevent their motion; farther off, their 
combustion would be partial, and only at a comparatively great 
distance the particles of gas would be free to continue unim- 
peded he motion required to maintain ‘combustion. On the 
other hand, the surfaces themselves must suffer from the motion 
of the particles of gas producing the flame, for, however small these 
particles might be, they produce, while in such violent motion, an 
amount of energy which acting constantly would in time destroy 
the surfaces opposed to them, justas ‘‘ comtinual dropping wears 
away stone.” This circumstance fully accounted fo®the fact 
that the inner sides of furnaces, and the materials tty contained 
were soon destroyed, not by heat, but by the mechanical, and 
perhaps also by the chemical, action of the flame. It would 
seem strange that the heating power of a large volume of flame 
should be so much interfered with by the contact of its outer 
parts only with the inner sides of a lafge furnace chamber, if 
there was fot another cause ,besides,imperfect combustion to 
reduce the heating effect of a flame’ which touched the surfaces 
to be heated. A flame when in a state of combustion radiated 
heat not only from its outer surface, but also from its interior by 
allowing the heat to radiate through its mass. „In this manner 
every particle of flame sent its rays in &l dire@ions, but if the 
flame itself touched anywhere combusgion ceased there, free 
carbon was liberated and produced smoke which enveloped that 
part and prevented the rays of heat of the other portions of the 
flame from reaching it. 








* Lecture by Mr. Frederick Siemens at the Royal Institution, Friday, 
May 7. e 
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© The author had avoided for various reasons ‘referring to the 
subject of dissociation until *reæntly, although it had befr 
brought forward by several writers and used as an argument 
against his new syStem of furnace; as according ® these writers 
it would appear to be impossible ®© produce such exceedingly 
high temperatures as he claimed to reach. He had long |yqhdem 
the opinion that appearances of dissociation not being observ- 
able in furnaces heated by radiation, but occurring in furnaces 
in which the flame gwas allowed to come into contact with 
surfaces, must be die to the actign omthe flame of those sur- 
faces ft high temperature. He was led to this conclusion partly 
from his own observations, and partly from descriptioas of dis- 
sociation observed by others, amongst whom was his brother, | 
the late Sir William Siemens, who described a case of dissocia- 
tion (see lecture delivered March 3, 1879, at the Royal United! 
Service Institution, entitled ‘‘On the Production of Steel, and 
its Application to Military Purposes”) which occurred in a 
regenerative gas furnace constructed according to their old views 
of combustion and heating. The conclusion at Which he hal 
arrived was, that solid surfaces, besides obstructing active coni- 
bustion, must also at high temperatures hgve a dissociating 
influence on the products of combustion. 

In order to obtain information on this subject he examined the 
laws and theory of dissociation, and endeavoured to bring the 
variows results obtained by scientific authorities into agreement 
with one another, and with his own experience, but failed en- 
tirely in doing so. The temperatures of dissociation of carbonic 
acid and steam, the two principal gases forming the products of 
combustion when ordinary fuel was used, vary very much 
according to these observers, and the results he had obtained 
in practice were different from most of them. He hoped to 
prove that the temperature at which dissociation sets in is, in 
most cases, much higher than generally admitted ; and that the 
authorities he was about to refer to had omitted in almost all the 
experiments they had made to take into proper consideration 
one element which was liable to alter materially the results 
obtained by them. This element was the apparatus used for 
those exp.riments as regards its surface, form, and material, 

In considering the question of dissociation, he proposed to 
commence with Deville, who first discovered and called atten- 
tion to the dissociation of gases at high temperatures. He made 
numerous experiments with various gases, and fixed certain tem- 
peratures at which he found that either complete or partial dis- 
sociation took place, Without going into details, he might 
mention that Deville required to use vessels and tubes of definite 
dimensions, material, and structure, in order to obtain the results 
stated. One experiment had to be made with 2 porous tube, 
another required the use of a vessel with rough interior surfaces, 
or containing some rough or smooth material. In this way 
Deville arrived at a great variety of refults, and although he did 
not state that the rough surfaces, or porous iubes, or the solid 
material placed inside the vessels which he employed, had any 
particulaf influence on the temperature at which dissociation 
took place, yet it would appear that he could not obtain his 
results without having recourse to those means. Deville’s sults 
depended very much upon the various kinds of surfaces he used 
in his experiments, if they were not entirely brought about by 
them ; these experiments, moreover, were of a vety complicated 
nature, so he proposed to pass on to more modern authorities, 
whose experiments wei of simpler character, gnd less open to 
objection. °. ° 

The most important experiments which modified those of 
Deville were due to Bunsen. Bungen observed the dissociation 
of steam and carbonic acid by employing small tubes fflled with 
an explosive mixture of these gases, to which suifable pressufe- 
gauges were attached. On igsiting the gaseous mixture, ex- 
plosion took place, and a high momentary pressure was produced 
within the tube ; from the pressure developed, Bunser calculated 
tho temprrature at which the explosion took place, and found 
that it garied with the mixtures employed. | He records fhe 
circumstance that only about one-third of the fombustible gases 
took part in the explosion, from which circumstance fe con- 
cluded that the temperature attained was the linfft at which 
combustion occurred. To prove this, Bunsen allowed thegases 
sufficient time to cool, after which a second explosion was pro- 
duced, and even a third explosionswhgn time wal allowed for 
the gases to cool down agaia. Bunsen gtyained much higher 
temperatures for his limits of dissociation than qghar physicists ; 
these were for steam fbout 2400° C., arf {gr carbonic acid 
about 3000° C. These temperatures wege probably higher than 
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arg reached in the arts, as mpteyials used in furnace-building 
would not withstand such temperatures for any length of time ; 
but still he mugt call attentien te the circumggance that if the 
influence of thé’inner surfaces of the tubes on the combustion of 
the gases therein could be removed, the dissociation temperatures 

meed at would be found still higher. He could not admit that 
Bunsen’s explanation of the cause of the second and third ex- 
plosions was quite satisfactory, as it was not the cooling of the 
gases alone which rendered the subsequerR explosions possible, 
but also the thorough re@#nixtwre of the gases by diffusion after 
each explosion. This he illu trated by means of diagrams which 
represented— 

(1) A tube filled with an explosive gas mixture which was 
shown white. ` $ 

(2) The same tube immediately after an explosion had taken 
place, with a white margin to indicate the unexploded mixture 
close to the sides, and deep red, towards the middle of the tube, 
the exploded gases. The white was shuwn as merging into 
deep red by degrees, because close up to the sides the surfaces 
prevented explosion or combustion altogether; nearer the 
middle partial con®bustion took place, whilst only in the middle 
of the tube the gases found sufficient space for complete com- 
bination. 

(3) The same tube after the burnt and unburnt gases had 
mixed by means of diffusion, which was coloured light red.® 

(4) The same tube immediately after the second explosion, 
coloured light red at the sides, turning into deep red by degrees 
towards the middle. 

(5) The same tube after diffusion bas done its work a second 
time, coloured a deeper shade of red. 

(6) The same tube after the third explosion, coloured nearly 
deep red throughout, but still a lighter shade on the sides. 

In Bun en’s inode of determining dissociation at high tem- 
peratures we had only to deal with the obstruction which sur- 
faces offer to combustion, leaving out their dissociating influence 
at high temperatures, which affected most of Deville’s results. 
For that reasgn Bunsen arrived at much higher dissociation 
temperatures than Deville, and his mode of experimenting 
possessed the advantage that it might lead to a proper settle- 
ment of the question of temperatures at which dissociation 
would set in when taking place in a space unencumbered by 
surfaces. 

By taking a narrow tube of about the same size as Bunsen 
used for his experiments, and a hollow sphere of the same 
capacity, in both of which Bunsen’s experiment should be re- 
peated, the real dissociation temperature, if no surfaces were 
present to influence the result, might be approximately cal- 
culated. 

Bunsen’s method of exgerimenting, according to his view of 
the matjer, should form the foundatio® of further research to 
determine the dissociation temperatures of products of combus- 
tion, Even if means were found for eliminating the influence 
of surfaces, no known material at our disposal could withstand 
the very high temperature to which the vessels or tubes wold 
be subjected if experiments were carried out according to 
Deville’s method. 

That the sugfaces of highly heated vessels or tubes either pro- 
duce, or tend to produce, dissociation, had been corroborated 
lately by two Russian experimentalisfs, Menschutkin and 
Kranowalow. ‘Phese gentlemen found that dissociation of car- 
bonic acid and other %ases was much facilitated when the vessels 
used for the experiments were filled with material offering rough 
surfaces, guch as asbestos or*broken glass. 

(Che lecturer’s view of the theory of dissociation caused or 
influenced by$urfaces might be, given as follows. Increase of 
temperature producing expansion of gases would reduce the 
attractive tendency of the atoms towards one another, or, in 
other words, diminish their chemical affinity. In the same ratio 
as the temperature was increased the repelling tendency of the 
atems®must incregse also, until at last decomposition, or@what is 
called dissociation, took place. This being admitted, it would 
follow that éhe adhesive or condensing influence of surfaces on 
the atoms of the gas, which action would increase at high 
temptatures, would assist this decomposition by increasing the 
repelling tenglency-of the atoms. ° 

Victor Meyer, who at Arst dispijed the accuracy of the results 
obtained by the t#& Russian physicists, ultimately accepted 
them, thus ¢ordirmipg the results he had arrived at in practical 
work with furnftces. Thus the question might be considemd 


nearly settled, the mok $o as Meyer was himself a great au- | heat. 
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thority im qfestionsgof dissociation, having carried out manf 
interesting experiments. Meyer, for instance, proved dissocia- 
tign ‘by dropping” melted platinum into water, and fowad that 
oxygen and éydrogen were ev@lved dram the steam pro@uced. 
There could beho doub? on this point, but the question awse 
whether heat was thesole agent that brought about the ditsovia- 
tion of steam in this case. In the firs® place the dissociating 
influence of the highly heated surfaces of platinum on steam had 
to be taken into gconsideration, and, secondly, the chemi. al 
affinity which platinum had for oxygen, and still more for hydro- 
gen. *The same remarks applied to Meyer's experiment of 
passing steam or carbonic acid through fated plattnum tubes, 
in Which case he obtained only traces of dissociation, the 
temperature being much lower. Other experiments might be 
mentioned, but none led to a different conception of the 
question. se fishes 

There is one other circumstance connected with dissociation, 
proved by experiment, which, however, required explagation. It 
was considered asa sure sign that dissociation was going gn when 
a flame whose temperature was raised became longer ; this it 
was said could only bes gccounted for by diSociation having 
corgmenced. He agreed with this conclusion, but the experi- 
ments by which it had been proved bed been made, like others 
referred to, in narapw tubes or passages in which the dissociating 
action of the heated surfaces must come into play. It was not 
alone the heat to which the gases were raised that in these cases 
caused dissociation and increased the length of the flame, but 
also the influence of the heated surfaces in contact with the 
combustible gases, more e pecially if these gases contained 
hydrocarbons. The extension of the flame was also partly due 
to the obstruction which the surfaces offered to the recombusti mn 
of the dissociated gases through want of space. if the same 
flame were allowed free developmen: in a spice unencu ubered 
by surfaces, as in the lecturer’s radiation furnace, no such exten- 
sion of its length would be observed ; but, on the contrary, it 
would get shorter with increase of temperature. This action 
could be best observed in the regenerative gas-burner exhibited, 
whose flame became shorter the greater the intensity of the 
temperatgire, and therefore of the light, produced. On the other 
hand, flame might be extended almost to any length if conducted 
through narrow passages ; this might be seen in regenerative 
furnaces, which would send the flame to the top of the chimney 
if the reversing valves were so arranged that the flame, instead 
of passing through the furnaceechamber, was made to burne 
directly down into the regenerators. No proper combustion 
could then take place in the brick checkerwork of the regeng- 
tive chambers, and the flame would consequently continue tc 
extend until co led down below a red heat, being ultimately 
converted into dark smoke ; thus in this case the extensive sur- 
faces offered by regenerators would act both ways, by preventing 
combustion, and by assisting dissociation. 

It would be understood that regenerative furnaces them- 
selves offered special opportunities for making experimenits,*most 
questions, indeed, being best settled by the results obtained in 
actual work. If dissowiation set in the consequences w@re seen 
in want of heat, reduced output, and in destruction of furnace 
and material. If the causes of dissociation were removed, a rise 
in temperature, increased output, longer furnace life, and saving 
of material ensued. Similar results might be obtained with 
other furnaces, but the beneficial action would not be so great as 
in the cage of the regefierative furnace, because the intensity of 
heat obtainable in them was much IGwer. 

After describing a new regenerative gas stove he had lately 
introduced, the lecturer referred to the better distribution of the 
radiated heat by its use; he found that a room warmed by 
means of a stove or open fire, such as described, was of a more 
uniform temperature than when warined by an ordinary fire or 
by a gas and coke fire, such as his brother was engaged in intro- 
ducing into this country sMortly before his death. 

This, in his opinion, was mainly due to the fact that a source 
of radiant heat of low intensity but of large surface, sending cat 
its rays at various angles, heated an object in its vicinity very 
much more thangvas the case with a smaller source of radiant 
heat of greater intensity, whose rays struck the object from one 
direction only, notwith8tanding that both sources radiated the 
same quantity of heat. This action was illustrated by means of 
two diagrams exhibited, which represented two rooms, the one 
heated by asmall flame of high intensity, and the othe: by a 
large fame of low intensity, both radiating the same quaniity of 
In each room two objects, globes or sp@eres, were repre- 
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sented, the one close to, and the other af a distdncesfrom the 
source of heat. The ject in the one room near to the source 
having the large heating surface was almost enveloped in ray. 
while Phat in the second r€c@ived fays only in one derection, the 
former therefore being mgch more heated than tlfe latter. This 
difference did ngt occur when the two globes at a distance fr 
the two sources of heat Were compared. The law that the rays 
of heat diminished in the inverse ratio of the square of the 
distance was only correct as regards small butgintense sources of 
heat, whilst the decrease of radiant heat took place in a much 
higher Dropertion “n the case of large sources of heat of low 
intensity. ‘This clearMwproved that for the purpose of warming 
rooms by means of radiation, it was important that the heat should 
be concentrated in an intensely hot focus, as was the case jn 
nature, our earth being warmed in this way by the radiant action 
of the sun. 





d 
ON TWE EFFECT OF HEAT IN CHANGING 
THE STRUCTURE OF CRYSTALS OF 
POTASSIUM CHLORATE? 


T was observed some tinge ago by M. Mal'ard (Bulletin dla 
Société Minéralogigue, 1882, p. 214) thag certain crystals, 
such as boracite and potassium sulphate, have their crystllo- 
graphic character profoundly modified by exposure to a high 
temperature, and that in the case of potassium sulphate a num- 
ber of hemitrope plates are thus formed. - 

Now, potassium chlorate, while it does not belong to the 
same crystal-family as potassium sulphate, shows a still more 
inveterate tendency to produce twins (such as would assuredly 
drive a Malthus to despair). It was therefore an obvious in- 
ference that heat might produce a similar physical change in this 
substance, although I have not been able to find any account of 
the experiment having been tried. The decrepitation of crys- 
tals of potassium chlorate, when heated, has of course been 
noted ; but the wreck of the crystal has been always rather 
inadequately explained as due to the vaporisation of included 
films of water. ô 

A clear transparent crystal of potassium chlorate, from which 
the inevitable twin plate had been ground away so as to reduce 
it to a single crystal-film about 1 mm. in thickness, was placed 
between pieces of mica and laid on a thick iron plate. About 
$ cm. from it was laid a smallebit of potassium chlorate, and 
the heat of a Bunsen burner was applied below this latter, so as 
to%gbtain an indication when the temperature of the plate was 
appreaching the fusing-point of the substance (359° C., accord- 
ing to Prof. Carnelley). The crystal-plate was carefully watched 
during the heating, but no decrepitation took place, and no 


# visible alteration was observed, up to the point at which the 


small sentinel crystal immediately over the burner began to fuse. 
The lamp was now withdrawn, and when the temperature had 
sunk & few degrees a remarkable change spread quickly and 
quietly over the crystal-piate, causing it to reflect light almost 
as brilliantly as if a film of silver had ween deposited on it. 
No futher alteration occurred during the cooling ; and the 
plate, after being ground and polished on both sides, was 
mounted with Canada balsam between glass plates for examina- 
tion. Many crystals have been similarly treated with precisely 
similar results ; and the temperature at which the change takes 
place has`been determined to lie betw&n 245° and g$ by 
heating the plates upon a b&th of melted tin in yhich a ther- 
mometer was immersed. With single crystal-plates no decrepi- 
tation has ever been observed, while with the ordinary twinned 
plates it always occurs more or less violently, each fragment 
showing the brilliant reflective power above noticed. Doubtless 
the decrepitation is due to the wrenching asunder of the hemi- 
trope plate caused by their unequal expansion by heat in 
different directions. . ° 

The following brief account will show the nature of the 
changes which the crystal has undergone :— 

(1) Examined in common white light, the ordinary crystals of 
potassium chlorate reflect no more light,,cithergsuperficially or 
internally, than a plate of glass, in whatever position they are 
viewed, ° 

The altered crystals, when similarly examined, reflect little 
light at small angles of incidence, buteat all angles greater than 
about 10° they reflect light with a brilliancy which shows that 
the reflection must be almost total. This reflective power does 
not seem to be nMterially greater at high angles of incidence. 
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When the plate is turned rougd ig its own plane, two positigns 
are found, differing in azimuth by 180°, in which the crystal 
reflects no more light than an ordimary crystal under the same 
conditions. In these cases the plane of incidence coincides 
with the plane of crystallographic symmetry. 

The reflected beam is slightly iridescent; and when apa: 
plate is held obliquely and examined with a magnifier, a striated 
faintly-coloured structure is observable, resembling that of 
watered silk or m@tMer-of-pearl. The coloured bands always 
lie parallel to the plane of symmey. @WVhen the reflected light 
is examined with a spectroscope, it is found to give a rather 
complicated spectrum containing numerous narrow absorption- 
bands. In some specimens these bands are fairly straight and 
regular, but in most cases they are rather wavy, and vary in thick- 
ness in different parts of their length, appearing somewhat like 
the interlacing twigs in a bundle of sticks. As the angle of in- 
cidence is increased, these bands move towards the more re- 
frangible end of the spectrum, while others appeargand join in 
the procession. 

The spectrum of the transmitted light is, of course, strictly. 
complementary to that of the reflected beam ;@nd both of them 
strongly resemble the spectra given by some of the iridescent 
crystals described by Prof. Stokes (see NATURE, vol. xxxi. 
P. 565), and also by many sections of opal and mother-of-pearl, 

and $ films of decomposed glass. 

(2) When examined in a parallel beam of plane-polarised 
light, the ordinary crystals show little or no colour, unless held 
so that the light passes nearly in the direction of the optic axes, 
when the usual broad, rather faintly-coloured bands are seen. 
The altered crystals, on the contrary, give in all positions (ex- 
cept when the light passes through nearly normally, or when the 
plane of polarisation is either parallel or perpendicular to the 
plane of symmetry) a most complicated and brightly-coloured 
pattern, resembling that which is shown by many of the com- 
plicated macled crystals of amethystine quartz, which vary, like 
patterns on watered silk, with slight changes in the direction of 
incidence of the light. è 

(3) When examined in a micro-polariscope, in plane-polarised, 
highly convergent white light, the ordinary crystals show the 
usual isochromatic lemniscates surrounding the optic axes, which 
latter are themselves just visible at the edze of the field. In the 
altered crystals nothing of the kind is visible, only patches of 
colour distributed rather irregularly over the field, somewhat 
like those of certain of Norremberg’s mica-selenite combina- 
tions, 

(4) When homogeneous (sodium) light was substituted for 
white light in the micro-polariscope (an expedient which is of 
great use in simplifying and giving definiteness to the phenomena 
shown by crystals), the remarkable nate of the structural change 
which heat had caused Was much more clearly apparen{. The 
ordinary crystals simply showed the usual multitude of curved 
isochromatic bands symmetrically arranged round the optic axes 
and filling the whole field. The altered crystals showed nothing 
of the kind ; but a set of hyperbolas appeared—the form of the 
isochromatic curves of extremely high order which are giv€n by 
biaxial crystals when the directions of the optic axes make a 
very large angle with the normal to the surface of,the plate (see 
Verdet, Œuvres, vol. vi. pp. 172-175). These hyperbolas are 
not rectangular, thus proving that the optic axes do not lie in 
the plane of the plate (as in the case of cleavage plates of 
selenite); but they so nearly do this that ® could not, even by 
inmersing the plate in oil, satisf:ctorily determine their precise 
position, The bands are rather irregular and shifty, as is usual 
in composite macles ; in some parts of a crystal they may appear 
as the central portions of a Jemniscate-system. ° 

(5) It seemed desirable to examine the effect of heat upon the 
crystal during its progress, so as to determine whether the 
change of structure takes place at the period of the férmation ef 
the -reflective layer. For this purpose a polished plate of 
potassiu@: chlorate was clasped in a copper older (lik@ that 
used for plates of selenite in Mitscherlich’s well-known experi- 
ment), so that it could be placed in the field of the polgriscope 
and examined while its temperature was gradually raised by the 
application of a lanp-flame to the outer extremity df the 
holder. j e 

The ordinary set of isochromd€ic ®@urves lasted nearly un- 
changed for some time as thé temperatur@:@se, but at a certain 
point they faded away like a dissolving view; aad %*hen out of 
the confusion there emerged the set of hyperiwlas above men- 
tioned, which grew in definiteness and Gegularity, but did not 
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«otherwise alter until fhe field quickly became dark owing to the 
fusign of the crystal. This seengs to indicate that the change in 
structure begins quite independently of the formation of the 
reflective layers,sthe latter beéng only an incident occurring at a 
particular stage of the coolinge 

(6) It would seem that ssmething of the following kind 

s to the crystal. Itis, of course, anisotropic in structure, 
and the effect of heat is to set up a molecular strain which at a 
certain point of temperature causes so strong a shearing action 
between nearly contiguous layers of the sAlstance that whole 
rows of crystal elements fing between these layers are rolled 
over, as it were, by the ‘‘couple” applied to them, until shey 
take up their ‘second positions of equilibrium,” as M. Mallard 
would say (see his paper ‘‘ Sur la Théorie des Macles,” Bul. 
Soc. Alin., December 1885, b. 467). If these latter positions 
were such as to bring the odfwse bisectrices (supplementary lines) 
into parallelism with a normal to the main plate, the occurrence 
of the hyperbolas abuve described would be fully accounted for. 
Such an actioa would be of the same general character as that 
which takes place in cale-s,ar when macles are being developed 
in it by Keusch’s method ; viz. by carefully compressing a crystal 
of it in a definite @lirection (ogg. Ans., vol. cxxxil. p. 445), 
I have succeeded by properly regulating the direction and 
amount of the pressure in making spar-macles containing 
numerous ‘‘planes of sliding” (Greitfachen, as Prof. Reusch 
calls them), which reflect light with a pearly lustre, and alnfost 
as brightly as the potassium chlorate macles described above. 

It has yet to be explained, however, why the intense reflective 
power does not show itself during the process of heating, when 
the tilting over of the crystals would certainly take place, and not 
until a particular stage of the cooling is reached. I am inclined 
to believe that this may be due to the substance acquiring a 
certain amount of plasticity at high temperatures, such as has 
been observed by M. Mallard in crystals of nitre under similar 
circumstances. This may prevent any loss of optical continuity 
until a certain critical point in the cooling has been reached ; 
and at this point the displaced crystal elements suddenly part 
company with bheir unaltered neighbours, leaving a numerous 
series of parallel tubular cavities, precisely like those which are 
undoubtedly present in cale-spar macles formed by Reusch’s 
method. The opposite sides of these parallelogrammatic cavities 
may be so near eachother that the rays reflected from them may 
interfere, and give the colours of thin plates corresponding to a 
rather high order in Newton’s scale, Although a large amount 
of light must escape reflection at any single cavity, yet if the 
transmitted rays encountered a large number of precisely similar 
and similarly situated cavities at slightly lower levels in the 
crystal, the sum of the partial reflections would produce an effect 
almost equivalent to a total reflection of the original incident ray, 
and a corresponding defiggency in the amount of light trans- 
mitted through the whole plate. ‘The brilliancy of the colours 
in the light reflected from the well-known films of cecomposed 
glass is accounted for in precisely the same way, and the suc- 
cessive separate films of glass can be easily seen under a micro- 
scope gt the edges of the compound film, where they only 
partially overlap. 

The fact that no brilliant reflection is observed in and near the 
plane of symmesry of the crystal may be due to the sides of the 
cavities in a given horizontal row not lying strictly in the same 
plane, but being slightly inclined alternagely in opposite direc- 
tions, so as to fofm a series of anticlinals and synclinals, or 
ridges and furrows like those of a roof. Thus a beam of light 
incident in the plane of symmetry would be reflected in directions 
lying a little to the right and“eft of this plane, and not in the 
plage itself, The satin-like appearance of the reflecting layers, 
already allude to, would be fully accounted for by such a struc- 
ture. 

The changes above described seem of interest as bearing upon 
thé cause of the strong iridescence of some crystals of potassium 
chloratg, about which I may have something to say in a future 
confinunication, @ H. G. M®pan 

Eton Çollege, May 10 
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e SCIENCE IN RUSSIA 


T HE last vOlume of thg Afgnoirs of the Kharkoff Society of 

Naturalists (vol, gvill.) contaixs several papers of interest. 
All who have had to deal with Acarides, and are acquainted 
with the difficd ije of their classificaffon, will welcome the 
elaborate memoir, by Mẹ Krendowsky, on the Hydrachnids 8f 
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goouthern Russia. ft isthot a mere description of foras, with 
a more or less ‘happy qlassification, but an elaborate contribution * 
towards the systematic arrangement of this imperfectly-known 
sugdivision. The%mbryogeny of the Iydrachnids, and especially 
their larval pyase, have received@specialattention, no satisfaetery 
classification beifg possiMle without that, preliminary study. elt 
apgears also from Me Krendowsky’s ‘researches that many 
Hydrachnids of Southern Russia are reafly temporary parasites 
on several insects, mollusks, and sponges, especially when 
young and in the sigte of six-footed larvee, The Hydrachnids 
of South-Western Russia belong to thirty-five species (nine 
specie# each of Wesea and Arrenurus, five ofadtfex, and four of 
Limnesia) ; the author has been led to Teggpse the wole of the 
classiftcation of the freshwater Acarides, and gives it complete, 
with} analyses of each family, as well as of the very numerous 
generas 

Another paper of great interest is devoted by the same author 
to the estuaries of the Bug, Dnieper, and the smaller ones in the 
neighbourhoods of Kherson and Odessa. This papergis full of 
the most useful information as to the characters and Zegloical 
history both of these estuaries and the Zmans, which are now 
shut off from the sea by tggir sand-bars, and hafe become mere 
elongated salt lakes. 

Prof. Lewakowsky contributes to the same volume a paper on 
the Jurassic limestoges of the Crimea, based especially on their 
micro$structure. It appears that they mostly contain very small 
debris of corzls and rhizopods ; they are not coral structures, as 
was supposed, but have much likeness to what Dana describes 
as beachsand-rock. Like the clay-slates of the same formation 
in the Crimea, they have been deposited in a wide basin which 
extended into Kherson and Ekaterinosiay, and they were com- 
posed of materials brought from the south, from a continent 
which occupied part of what is now submerged by the Black 
Sea, M. Genjouriste’s researches into the microscopical struc- 
ture of the coal of the Donez Basin are interesting inasmuch as 
they show that the prevailing materials for the formation of this 
coal were the higher vascular Cryptogams, and not Als, as 
was sometimes supposed by Russian geologists, Dr. M. 
Dybowsky’s additional note on the Spongilla Dorvilia stepanovii, 
one of thg most interesting discovered in Europe, contains a 
description of the structure of its gemmula, with the porous and 
‘‘cirrous appendages.” ‘The note, as alsu the preceding papers. 
are accompanied by several plates. 





SCIENTIFIC SERIALS 


The Quarterly Fournal of Microscopical Science, vol. xx*h. 
part 3, April 1886, contains a memoir on the Jeeches of Jaho, 
by Dr. C. O. Whitman (plates 17 to 21). A short abstract of 
this important memoir has been given in our Biological Notes. 
—Contributions to the embryology of the Nemertea, by Prof, 
A. A. W. Hubrecht (plate 22). No. ris an account of the 
development of Linens obscurus, Barr. These lnvesbzations, 
already published in the Dutch language, are fully detailed in this 
paper, and the plate gives the details of the principal re-ults, 
combined into fifteen Mliagrammatic tracings. In one section 
the earliest developmental stages and the derivativesof the primary 
epiblast ; in a second the hypoblast before the shedding of the 
primary larval integuments ; and in a third the mesoblast, are 
treated of.—On the early development of Julis terrestris, by 
F. G.. Heathcote, M. ẹ. (plates 23 and 24). This is the frt 
part of angessay on a subject not treaged of by British raturalist: 
since the day@of Newport. It treats of the segmentation of the 
ovum, which shows a remarkable resemblance to tha: found in 
Amphipods by Uljanin. The formation of the blastoderm i. 
such as is generally found in tracheate development. “The cells, 
which at the conclusion of the blastoderm formation rema 
within the yolk, represert the endoderm. The mode of forma- 
tion of the mesoderm almost exactly resembles that describe.) i, 
Balfour for spiders. In aTuture Eper the author intends de- 
scribing the furțþer developmental stages of the embryo. 
William A. Haswell, M.A., on the structure of the so calle. 
glandular ventricle (Driisermagen) of Syllis (plate 25). This orgar: 
is in reality a wef-develeped muscular gizzard, and contains n: 
glands in its walls. Te muscular elements of the organ pre 
sent an embryonic character containing as they do a polynucieate ` 
core.—Arthur B. Lee, on Carnoy’s cell researches (plate 26°. 
While Carnoy’s conceptions of the cell body do not materially 
differ from received views, the author of this paper thinks thit 
sufficient attention has not been given to his labours o» the 
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chizopħyta. A reminder of the simple fact thas ten, years ago® 
Prof. Lankester called attention to the® pleomorphism of the 
Schizgphyta in a paper in this Journal, whicheattracted the deep 


attention of all those bagapists who had taken any jnterest in @he 
subject. e ° 


Journal of Anatomy and Physiology April 1886, vol. es, 
part 3, contains :—D® J. W. Frazer, on the action of infused 
beverages on peptic digestion. This paper is a continuation of 
one in the eighteenth volume of this Journ, and is based on 
the results of the same experiments, the difference being that 
the amount of pétoneg dialysed, instead of being estimated as 
the total dtganic m@er, as was done in that paper, are here 
estinated by the amount of organic nitrozen.—W. A. Lane, 
some variations in the human skeleton 3 asymmetry of shull, 
spinal column, &c., bifid ribs.—Dr. R. L. MacDonnell, ease of 
bicipital rib.—Dr. R. W. Shufeldt, osteology of Conurus caro- 
Jinensts (plates 10 and 1 p: The extermination of this parrot 
appears Wnminent. To this memoir there is appended a synop- 
sis of the skeletal characters of this bird which exhibit many 
pints of interegt.—On a Navajo skull (plate 12), with a note by 
Sir Wm. Turner.—J. Bland Sutton, gethe origin of certain cysts 
(plate 13).—Dr. J. Lockhart Gibson, the blood-forming omrans 
and blood-formation : ane experimental research (flate 14) (con- 
tinued). Among the chief conclusions are the@ollowing: through- 
out life, nucleated red cells, derived from white corpuscles and 
colourless marrow-cells, are the only predecessors of the non- 
nucleated red blood-corpuscles. The transformation takes place 
in the bone marrow, spleen, and lymphatic glands ; the red 
bone marrow in extra-uterine life plays the more important 
part in the work, the spleen a subordinate one 3 the lymphatics, 
while chiefly producing white, do also produce red corpuscles, 
Both colourless cells and nucleated red cells multiply by division 
in the blood-forming organs, and in these latter there are also 
to be found cells whose function appears to be to break down 
red blood-corpuscles.—Dr. E. E. Maddox, on the relation be- 
tween convergence and accommodation of the eyes.—Dr. R. 
Robertson, a contribution to splenic pathology (plate 15).—Dr. 
F, Tuckerman, supernumerary leg in a male frog (Rana palus- 
tris) (plate 16).—Dr. D. Noél-Paton, the nature of the relation- 
ship between urea formation and bile secretion. Both these 
phenomena would seem to depend in large measure on 
the destruction of blood-corpuscles, and through this they 
necessarily bear a direct relationship to one another.—Prof. 
D'Arcy W. Thompson, on the hind limb in Ichthyosaurus 
platyodon, and on the morphology of vertebrate limbs.—Sir 
Wm. Turner, on the lumbar curve of the spinal column in several 
rages of men (see also abstract of a memoir on this subject by 
Prof. D. J. Cuningham, NATURE, vol. xxxiii, P- 378).—Ana- 
tomical notes, i 


American Fournal of Science, April.—On Lower Silurian 
fossils from a limestone of the original Taconic of Prof, Emmons, 
by James D. Dana. These fossils were recently found in the 
“‘sparry ” or western limestone of the Taconic system, that is, 
the oldest limestone stratum of the systeng according to Emmons. 
They come from Canaan, New York, near the Massachusetts 
border, and several species have been determined by Prof. 
Dwight, notwithstanding the metamorphism of the rock. They 
include remains of Murchisonias, Pleurotomarias, Crinoids, 
Fenestella, a Trilobite, and probably some Brachiopods, show- 
ing that this limestone is not pre-Cam®rian or Ca brian, but 
belongs probably to the Teenton or Lower Silurjan age of the 
Eastern or Stockbridge limestone.—Preliminary report of S. W. 
Ford and W. B. Dwight upon the fossils obtained in 1885 from 
metamorphic limestones of the Taconic series of Prof. Emmons 
at Canaan, New York: A. Explanatory statement with reference 
to the palzeontological investigations at Canaan, by W. B. 
Dwight. The authors are strongly inclined to the opinion that 
the limestohes of Canaan, which have yielded these fossils, are 
of Trenton _age.—On surface transmission of electrical dis- 
charges, by H. S. Carhart. A practical bearing ®f the experiments 
here described and illustrated is that there is no sufficient scien- 
tific basis for making lightning conduciprs of garge surface, and 
that large sectional area is essential to ample conductivity.—The 
minerals of Litchfield, Maine, by F.°W. Clarke. The paper 
contains a, careful study and analysis of the elzolite, cancrinite, 
sodalite, hydronephelite (new species), albite, and lepidomelane 
from the numerous boulders of an elæolite rock scattered over 
the district between Litchfield and West Gardiner, in Kennebec 
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County, Maine.—On the chemical behavifuresf iron in the mag- 
netic field, by Edward L. Nicholg, A set of experiments with agua- 
regia, nitric acid, hydrochloric acid, and sulphuric acid is here de- 
scribed in illustration of the phenomenonthat, when finely-divided 
iron is placed in a magnetic field of considerdble intensity and 
exposed to the action of an acid, the chemical reaction differs in 
many respects from that which occurs under ordinary ceme» 
stances. The experiments are preliminary to a more complete 
investigation of the novel series of effects developed by them. — 
The inculcation of scientific method by example, with an illus- 
tration drawn from the Quaternar® geology of Utah, by G. 
K. Gilbert. This paper is a reprint of the Presidential Address 
read before the American Society of Naturalists at Boston, 
December 27, 1885. It discusses, not the results nor the subject- 
matter of the several sciences with which naturalists are con- 
cerned, but their methods of investigation and their methods of 





teaching generally.—Nova Andromede, by Asaph Hall. The 
history of the discovery of the new star in Andromeda by Dr. 
and gradual 


Hartwig, of Dorpat, last August, its observatio 
fading away, forms the subject of this paper. On some new 
forms of the Dinocerata, hy W. B. Scott, What appears to be 
a missing link between the two sub-orderseof Amblypoda (the 
Coryphodons of the Wahsatch Eocene and the Dinocerata of 
the Bridger) is here described under the name of Elachoceras, 
It was discovered by the Princeton Expedition of 1885 in the 
Bridger beds of Henry’s Fork, Wyoming, and represents a 
genus allied to Uintatherium, without upper incisors, and having 
six molars of the Uintatherium type and large upper canine 
tusks, but without nasal protuberances, and having only rudiments 
of the maxillary and parietal protuberances, The supra-occipital 
is pierced by two large venous foramina placed one on each 
side of the median line. In the same locality, but at a some- 
what higher level, was found a large Uintatherium skull, 
undoubtedly representing a new species (U. alticeps) of that 
genus. 


The American Naturalist for April 1886 contains :—On the 
ancestry of Nasua, by Saml. Lockwood.—On the mechanism of 
soaring (illustrated), by J. Lancaster.—Thee Stone Age in 
Vermont (illustrated), by Geo. HH. Perkins.—On Grosse’s 
classification and structure of the Mallophaga (illustrated), by 
Geo. Macloskie.—On traces of a cyclone which passed over 
Western Indiana more than 300 years ago, by Jno. T. Camp- 
bell.—On the mounting of fossils (illustrated), by F. C. Hill. 


Hin omae e a a L 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, April 1.—‘‘On a New Form of Stereo- 
scope.” By A. Stroh. 

Two optical lanterns are placed sige by side, as for dissolving 
views, Two transparencies, photographed in the same manner 
as if intended for an ordinary stereoscope, are placed one in each 
lantern, and projected on a screen in such a position that they 
overlap each other as nearly as possible. The picture which is 
irftended to be seen by the right eye may be placed in thg right- 
hand lantern, and the other in the left, 

Supported by suitable framework, and in front of the two 
lenses of the lanterns, is a revolving disk, portians of which are 
cut away, so that during its revolutions it obscures the light of 
each lantern alternafply, or, in other words, so that only one 
picture at a time is thrown on the screen.. A®continuous change 
from one picture to the other is thus obtaifed. 

In the same framework, and in convenient positions for the 
observers, two pairs of eye-holes afe provided, one pajr on either 
side of the apparatus. Behind each pair is also a rotating disk, 
and these disks are connected hy. suitable wheel-fork or driving- 
bands with the one previously mentioned, in such a way that the 
three disks rotate together, and at the same rate. The two last- 
named disks are also so cut that they will obstruct the view through 
the right and left eye-holes alternately, 

Finally, the connection between the threagdisks has%o Be so 
arranged that the time of obscuring the view through the right 
eye-holes, or the left eye-holes, shall coincide with the Ame when 
the light is shut off from the right or left lens of the Janterns 
respectively. 

It is obvious that by’this arrangement an obserwer can only see 
the picture projected from fhe lef Iafftern with the left eye, and 
the one from the right-hand lantern wit]? the right eye. 

The rotation of theelisks must be of sug} a Mte'that the alter- 
wate flashes of the right and left pictures on“he corresponding 
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«yes follow in such rajjd succession that the impression made by 
mae flash does not fiminish sensibly before the next flash on the 
umeégeye is received. The numi&r of flashes for each eye which 
required to produce an apparently continuous view, without any 
Mickering effect, ig from thirty fo forty per second’ As the disks 
me So cut as to produce two fla§hes for the right eyes and two for 
ae left in one revolution, they must consequently be kept rotating 
of from fifteen to twenty revolutions per second. 
The rotation of the disks is effected by a driving-wheel and 
-and worked by a crank handle at the back qf the apparatus. 
The perspective effect obtained by the above” arrangement is 
tiy perfect, the image of each® object standing out in solid 
lief. 
Considering that by this arrangement the two eyes never 
se at the same time, and that each eye views its picture 
Mier the other, it is interesting to find that the persistence of 
Msion so completely bridges over the alternate interruptions to 

hich it is subjected as to produce the effect of a continuous 
mew. 

The advantages claimed for this form of stereoscope are: that 
1e pictures can be enlarged to such an extent as to appear equal 
or even larger than the original objects from which they were 

wken ; and that the eyes in looking at the pictures are not in any 
ay subjected to strain by lenses, prisms, or reflectors, or by the 
sifficulty which some persons experience in getting the two pictures 
1 superpose. For each eye views its corresponding picture @n 
«actly the same position it would see it in if it were looking at 
ge original, since the two pictures are practically in the same 
ace, which is not the case in any other form of stereoscope. 

Although with the apparatus as here described only two persons 

i see the pictures at the same time, it would not be very difficult 
* construct it so as to be available for a greater number. The 
de disks above described only serve to contro! one pair of eye- 
oles each, but by making them larger they would serve for two 
airs each, thus accommodating four observers. By increasing 
1e number of disks, the number of observers might be increased 
=coportionately. 


May Fe Be Tainen of Stress and Strain on the Physi- 
“al Properties of Matter. Part I. Elasticity (continued). The 
fect of Change of Temperature on the Internal Friction and 
‘orsional Elasticity of Metals.” By Herbert Tomlinson, B.A. 
‘ommunicated by Prof. W. Grylls Adams, M.A., F.R.S. 

The author has recently had the honour of presenting to the 
ociety a memoir relating to the internal friction of metals when 
ibrating torsionally at temperatures ranging from o° C, to 
5°C. He now brings forward results which have been ob- 
uined in experiments on the effect of charge of temperature on 
he torsional elasticity and internal friction of metals. The 
apparatus used and the mode of experimenting are fully described 
~ the paper, so that it will bg sufficient, pgyhaps, to state here 
saat the vibration-period and the logarithmic decrement were 
«ery carefully determined at four different temperatures between 
°C, and 100° C., and that the formule were workede ont 
7 he method of least squares. These formulæ were given in 
ables. 

From atonsideration of the tables it may be gathered that :— 

(£) The torsional elasticity of all metals is temporarily de- 
reased by rise of gemperature between the limits of o° C. and 
«00° C., the amount of decrease per degree rise of temperature 
«creasing with the temperature. To this mey be added that 
Whe pergentage decrease of torsional elasticity produced by a 
även rise of temperature%s for most metals about twenty times 

e corresponding percentage increase of length, 

(e) If we start with a sufficiently low temperature the internal 
siction of all annealed metals is first temporarily decreased by 
lise of temperature and afterwards ipcreased. The temperature 
f minimum internal friction is for most annealed metals 
„etween o° C. and 100° C. ; for most hard drawn wire, how- 
ven éhe temperature of minimum internal friction is below 

(f) Bheftemporarygchange, whether of the nature of incréise 
r decrease, wrought by alteration of temperature in the internal 
diction of m@talg is in most cases enormously greater than the 
orresponding change in the torsional elasticity, 


Linnean Sogiety, May 6.—Sir Johi Lubbock, Bart., 
resident, in the chair.-—Profs H9 Marshall Ward was elected a 
“ellow of the Society,—eér. D. Morris exhibited a number of 
kving beetles Wreethgrus noctilucus) fran the island of 
Dominica, These hadbeen fed on sugar-cane during the voyage 
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to England. 
Phorescent shew of light emitted by the insects was vay 
brilliant.—Dr. Chas, ogswell drew attention to framed water- 
colour Grawings of@Zettsomia aggregata and Fethergilla gatrent, 
bot&nical mementos of the two déstingwisked physicians Let&&n 
and Fothergill.—€ir J. L@bbock’s paper 5 forms of seedlings 
was, by request, adjourned, so as to give opportunity for discussion 
of Mr. Romanes’s communication.—Mr.eG. J. Romanes then 
read his paper on physiological selection: an additional sugges- 
tion on the origin of species. A full account of this paper will 
appear in a future number.—Thegeafter the two following 
papers Were read in abstract :—Descriptions g® new species of 
Galerucidæ, by Joseph S. Baly.—On sonte new spectes of the 
genus A/etzgerta, by Wm. Mitten. 


Geplogical Society, April 21.—Prof. J. W. Judd, F.R.S., 
Presidewt, in the chair.—Henry Fisher, Frederick Edwin Ilar- 
man, Henry Johnson, Edward Alloway Pankhurst, and Henry 
Woolcock were elected Fellows of the ociety.—The follow .ng 
communications were read :—On a certain fossiliferous™peb" le- 
band in the ‘‘ Olive group” of the eastern Salt Range, Pwnijab, 
by A. B. Wynne, F.G.S. The principal object of this pa; er 
was to oppose the views regently published by Dr. Waagen as 
to thegage of certain Boulder-beds in the Salt Range of the 
Punjab. By th&t author these beds hað been considered con- 
temporaneous with eæh other, and assigned to the epoch of the 
Coal-m@asures, in consequence of the discovery by Dr U. 
Warth of Carboniferous fossils, especially Australian forim» of 
Conularia, in nodules restricted to a particular layer in the upper 
part of a Boulder-bed in the eastern Salt Range. Mr, Wynne 
adduced evidence to show that the fossils in question occur, not 
in concretions, as supposed by Dr. Waagen, but in pebbles 
evidently derived from an older series; and consequently there 
was no proof that the Boulder-bed in question was older than 
the Cretaceous Olive-beds with which it had hitherto been as o- 
ciated. The principal Boulder-beds in the Salt Range were 
then briefly noticed ; those beneath the Carboniferous Limestone 
west of the Indus, those near Amb and Sakesir peak, associated 
with the “purple sandstone,” ‘‘ Obolus-beds,” and ‘speci led 
sandstone,” and those in the eastern portion of the Salt Range, 
amongst thegbeds of the ‘‘ Salt pseudomorph zone” and ** Qiive 
group” being successively passed in review, and their relations 
to overlying and underlying strata explained. It was shown that 
Boulder-beds and conglomerates containing pebbles and boul- 
ders of the same crystalline rocks are not confined to one horizon. 
In conclusion, the resemblance of th€ rock, of which the pebbles 


containing Conulariz, &c., were formed, to that forming some » 


of the ‘‘ magnesian sandstone ” and ‘* Obolus-beds ” was pointed® 
out, and it was suggested that the pebbles in question may have 
been derived from representatives of those beds formerly exist- 
ing to the southward.—On the phosphatic beds in the’ neigh- 
bourhood of Mons, by M. F. L. Cornet, For, Corr.G.S. These 
beds are situale in the province of Hainaut, near the town of 
Mons (Belgium); the workings have increased of late yeary, 
and in 1884 yielded 85,000 tons of phosphate. ‘They occur in 
the Upper Cretaceous, which is exceptionally well developed in 
the district, filling a troug€ in the Carboniferous rocks, and itself 
denuded for the reception of Tertiary and Quaternary beds. 
Omitting all Cretaceous groups below the middle of the ffi: 
stage, the following is the sequence of the Cretaccous beds 
which contain the phosphatic series :—C. Tufaceous chalk of 
Ciply, with the Poudingue gle la Malogne at its base. D. Brown 
Phosphatic chalk of Ciply. E. Coarse ghalk of Spicnnes. I. 
White chalk of Qouvelles. F is a pure white chalk with some 
flints, and contains Belemnitella mucronata, Rhynchonetla 
octoplicata, Terebratule carnea, Ananchyt.s ovatus, &e.,-- an 
horizon well known throughout North-Western Europe. Series 
E and D represent one geological horizon characterised by 
Ostrææ, Brachiopoda, &c., În great numbers, bu: also cuntsia- 
ing Belemnitela mucronata, and lying between two “lisitnc: 
planes of erosion. The bron phosphatic chalk (D), whicis 
forms the upper divigion of the series, is about 70 feet thick, 
and may be described as consisting of three parts ; the upper i 
tolerably pure carbonate of lime, but in its lower potion bv- 
comes charged with Grown granules mainly consisting of phus 
phate of lime ; these continye to increase towards the centra! 
or main phosphatic mass, which is also highly fossiiferous in 
places, This central portion constitutes the main phosphate 
beds, but the amount of phosphoric acid (dry) is not more then 
I2 percent. Hence, it is necessary to increase the richne-s m 
phosphate of the deposit in order that it may be gvailable for 
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conversion into a superphosphate. Thise may be done by 
mechanical means. But nature has already partially anticipated 
this process, and the result has been a @eposit known as ‘rich 
phosphate,” contairfng about 25 per cent. gf phosphoric acid. 
Thig occurs in wide cracks and, holes in the ordinary phosphatic 
chalk. It usually occurs as a fine esand-like fowder, and is 
evidently the result of@the action of carbonated waters upon the 
phosphatic chalk, whereby the amount ‘of carbonate of lie is 
reduced. This is especially the case where the phosphatic chalk 
is not protected by the tufaceous chalk of Ciply, but is only 
covered by Tertiary or Quaternary beds. Whe author calculates 
that each Bears foot of tfe phosphatic basin, which he esti- 
mates approximalt|y a 5 miles by 3, contains 355 lbs. of tribasic 
phosphate of lime. “Finally, he intimates how the phosphatisa- 
tion of the chalk may have been brought about. 


Physical Society, May 8.—Prof. H. McLeod, F.R.&.,Vice- 
President, in the chair.—Mr. W. A. Price was elected a member 
of the Society.—The following communications were read :— 
On a pewdified form of Wheatstone’s rheostat, by Mr. Shelford 
Bidwell. A wire is coiled upon a non-conducting cylinder as in 
the ordinary forms of rheostat, one end of the wire being in 
contact with the brass axle of the cyJgnder. A screw is cut upon 
the axle, the pitch being equal to the distance between the con- 
secutive turns of the were, and this, working ein a fixed nut, 
causes the whole cylinder to travel in the direction of its axis. 
A fixed spring bears upon the wire at a convenient pofnt, and 
by the travelling motion of the cylinder this point of contact 
remains fixed in space, and the effect of turning the cylinder is 
to introduce more or less resistance between the spring and the 
brass axle. Binding screws on the base of the instrument are in 
contact with the nut and the bearing spring. Though this 
arrangement has several obvious advantages over the usual forms, 
Mr. Bidwell does not recommend it in cases where it is required 
to introduce a known resistance, but where it is important to 
adjust a resistance to a nicety, or to cause a continuous variation, 
it is of great use.—Prof. Perry, remarking upon the importance 
of being able to vary a resistance gradually, described an instru- 
ment he had used with advantage. A number of plates of gas- 
carbon are placed between two parallel’ copper plates, one of 
which is fixed and the other adjustable by a screw ; py applying 
pressure by means of the screw the resistance between the plates 
can be varied uniformly and regularly from 2 to 10 ohms, beyond 
which point the increase is very rapid.—On a theorem relating 
to curved diffraction-gratings, by Mr. Walter Baily. In a paper 
read before the Society in January 1883 the author showed that 
if a plane be taken perpendicular to the lines of a curved diffrac- 

etion-grating, and a normal to the grating be taken as the initial 
Mne, the equation— 
2 
cos*@ _ cos8 yI 
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(in which ¢ is the radius of curvature of the grating, and d is an 
agbitrary constant), gives a curve having the property that if a 
point of light be placed anywhere upon it the curve is the locus 
of the foci of all diffracted rays whether reflected or transmitted. 
In ghe present investigation dis supp®@ed to be greater than c, 
which allows of the source of light being at infinity. The 
points where the curve given by the above equation cuts the 
normal are called the normal foci. There are two of these, one 
relating to the reflected and the other to the transmitted light, 
the grating being supposed to consjst of a number of opaque 
lines in space. It is then shown that if the grating be supposed 
to turn about the line in it intersecting the inigial line, the nor- 
mal foci will trace out two parabolas whose common focus is the 
origin, and common latus rectum is equal to the diameter of 
curvature of the grating, the parabola for reflected light being 
convex to the source of light, and that for transmitted light 
concave.—On some thermodynamical relations, part iv., by Prof. 
W. Ramsay and Dr. Sydney Young. The first part of this 
communication deals with? Profs, Ayrton and Perry’s criticisms 
upon the previous papers by the authors upon this subject. In 
the second part a ‘brief review is given of the various attempts 
that have been made to represent the pressure of a saturated 
vapour as a function of the temperagure. ® 

Anthropological Institute, Mey 11.—Mr. Francis Galton, 
F.R.S., President, in the chair.--Mr. Galton read some notes 
on permanent colour-types in mogaic, in which he advocated the 
adoption of certain specimens of mosaic material as permanent 


specimens of standard colours for the description of tints of 
e 


e 
e 
‘skin. The original paintings by Broca, as well as the litho 
graphs from them, have already changed coldmr, and some mort 
permanent standard is greatly eded. There can be no gues 
tion as to the persistence of the colours of mosaic: some speci 
mens in St. Peéer’s at Rome, thaware more than a century old, 
have the appearance of being gbrand-new. “The material i: 
inexpensive, and as the variety of tints in the Vatican manufac 
tory is very large, the flesh-tints appropriate to European souwe. 
alone being about 500 in number, there would be no difficult: 
in selecting such a series as anthropologists desire. —Prof. Flowe 
exhibited a Nicebfrese skull, sent over by Mr. E. H. Man 
together with some photographs o@the natives.—Prof. Than 
refd a paper by Prof. A. Macalister on some African skull: 
and on a New Ireland skull in the Anatomical Museum of the 
University of Cambridge.—Dr. Garson reported that the corre 
spondence as to an international agreement on the cephali: 
index had been brought to a satisfactory conclusion, and that th: 
scheme advocated by him in his paper read before the Institute 
in February last had been accepted by sixty of the leadin; 
anthropologists on the Continent.—Dr. Garson gead a paper o 
the skeleton and cephalic index of Japanese. 


Entomological Society, May 5.—Pypf. J. O. Westwood 
M.A., in the chair.—The following were elected Fellows :—Th 
Rev. E. N. Bloomfield, M.A., Mr. F. Fitch, Mr. A. J. Rose 
and Mr, W. E. Nicholson.—Mr. J. Jenner-Weir exhibited : 
l@ge spiny Lepidopterous larva from Western Africa.—Mi 
Stevens exhibited 4707 sordi and other Coleoptera recently ob 
tained in the Isle of Wight.—Mr. ‘Crowley exhibited four speci 
mens of Leto venus, a large moth belonging to the famil: 
Hepialide, from Natal.—Mr,. Howard Vaughan exhibited a lon; 
series of Cidarta immanata from Kent, Surrey, Perthshire, Ish 
of Man, Isle of Arran, the Orkneys and Shetlands. He alse 
exhibited C. xzssata from various localities in the south of Eng 
land, and from Perthshire, Argyllshire, and the Islands of Arran 
Lewis, and Hoy. Mr. Vaughan further exhibited varieties of C 
suffumata from Dover and Darlington. Prof, Westwood com 
mented on the interesting nature of the exhibition of C. immanata 
and stated that he had never before seen such a wonderful cot 
lection of varieties of a single species.—TRe Rev. W. W. 
Fowler exhibited Staphylinus latebrico’a and Quedius truncicola 
both from the New Forest.—The Secretary exhibited, for M. H 
de la Cuisine, of Dijon, coloured drawings, life-size, of a variet: 
of Urania crasus and a variety of Papilio memnon.—Mr. G 
Elisha exhibited specimens of Antispila pfeifferella, togethe 
with the cases, and the leaves mined by the larvee.—Mr. J. W 
Slater read a paper “‘ On the Origin of Colours in Insects,” ii 
which he showed that the assertions of Mr. Grant Allen, that al 
brightly-coloured insects were flower-haunting species were in 
correct, and that many brilliantly-coloured insects were carni 
vorous. Mr. McLachlan said that the physiological question i: 
connection with cour had not “been paid attention to; h 
thought that colour in insects was, to a great extenf, dependen 
upon the circulation of fluids in their wings. The discussio 
was continued by Prof. Westwood, Mr. H. Goss, the Rev. W 

°W. Fowler, Mr. Jacoby, and Mr. Weir. 


Victoria (Philosophical) Institute, May 3.—2 paper b 
M. Maspero, describing his discovery of many Syrian gec 
graphical names in the lists of Thothmes III.9 was read. It wa 
illustrated by a map, specially prepared by the author, as an ai 
to the inquirer ie following his description of the Egyptia 
account of the events connected with gach®name. M. Masper 
concluded his statements in the following words :—‘‘ Such ar 
the observations which a long study of the lists has suggested t 
me. Ihave elsewhere given the justification of ,my transcrig 
tions. I have endeavoured to bring to my identificatigns th 
same prudence that I have exercised in my transcriptions. Th 
The names enumerated arrange themselves almost wholly in th 
districts that surround Megiddo ; Qodshu, Damascus, and tw 
or three other towns at most belong to countries cofiparz 
tively remote. This result, to which the independent study < 
the lists has led me, arises clearly from thë history of tħe car 
paign as the inscription at Karnak makes it known to us. In th 
year 23 (of his reign) Thothmes III. set out fræm Gaza, cleare 
Carmel, beat the confederates, including the prince gf Qodsht 
under the walls of Megiddo, besieged and took the town, the 
returned to Egypt without pusping farther on sowards the nort] 
The fall of Megiddo wes decisive, for, as Thothmes III. hi 
himself observed, ‘every chief of the Whole country [was shi 
up] init, so that tl capture of Megidelo Bas as good as th 

e e (J 
e 


May 20, 1886] 


NATURE. S 





taking gf a thousand towns. When the war was finished he 
‘reinstalled the chiefs in their dignity’ on condition that they 
should pay tribut@® The stress of the campaign fell thus on the 
plajn of Esdraélon: the EgypBian troops had long remained 
there, and had pillaged all the district round, not without pushing 
on to some distant points. ®n his return, when Thothmes IIL 
built the pylon of Karnak wish the booty of this campaign, he 
inscribed on the wall the names of the towns that he had sacked 
mR hich had unwillingly contributed to the completion of the 
edifice. The wall was large, and must be entirely covered. 
They took indiscriminately all the names of Galilee and Southern 
Syria that they knew, without troubling ab8u@ the i nportance of 
the town itself: one nam@did 4s well as another for that matter.” 
Sir C. Wilson, K.C.M.G., Mr. Boscawen, and others took 
part in the discussion. 


EDINBURGH 


Royal Society, April 19.--Sir W. Thomson, Hon. Vice- 
President, in the chair.—Sir W. Thomson exhibited and described 
a new form of portable spring balance for the measurement of 
terrestrial gravity. In this instrument a metallic spring is used. 
The curvaturé of the spring when unweighted is such that, when 
one end is firmly clamped and a suitable weight attached to the 
other end, the spring becomes straight. When so arranged, the 
equilibrium of the spring and weight can be made as nearly un- 
stable as is wished by simply tilting the instrument. Hence the 
apparatus can be made as delicate as necessary.—Mr. A. P. 
Laurie read a paper on the measurements of the E.M.F. $f a 
constant voltaic cell with moving plates. Mr. Laurie de- 
termined the E.M. F. of a cadmium-iodine cell by drawing a 
large current from it, while the plates were kept moving. The 
va'ue so got agreed with that given on open circuit as determined 
by the electrometer, thus showing that the fall of the current 
when the plates were not moving was due to alteration of the 
composition of the layers of liquid next the plate—Mr. W. E. 
Hoyle read a note on the formation of I[ectocotylus in Rossia,— 
Prof. Tait submitted a paper on some definite integrals.-—Messrs. 
H. Rainy and R. D. Clarkson described the alterations in the 
electric conducting power of alloys at their melting-point.—The 
Rev. T. P. Kirkman submitted a communication on the reading 
of the circle, or tircles, of a knot. 

May 3.—Robert Gray, Vice-President, in the chair.—Dr. 
R. W. Felkin read notes on the Waganda, a Central African 
tribe.—J. Murray discussed the drainage-areas of continents, 
and their relation to oceanic deposits,— Dr. A. B. Griffiths read a 
paper on the vitality of the spores of parasitic fungi, and the 
antiseptic properties of ferrous sulphate.—Dr. R. Stockman dis- 
cussed the action of benzoyl-ecgonin. 


Paris 


Academy of Sciences, May 10.—M. Jurien de la Gravière, 
President, in the chair.—Qn the formation of oxalic acid in 
plants (continued): Amaranthus caudatus, Chenopodium Quinoa, 
Mesembryanthemum crystallinum, by MM. Berthelot and André. 
Tables are given of the varying quantity of oxalic acid èn the 
roots, stems, leaves, and flowers of these plants at different 
seasons of the year. The results throw great light on the essen- 
tially diferent physiological conditions of life and organisation 
in these various types of vegetation.—Observations of the comet 
1886 4 (Brooks I.), and of the new planet 258 (Luther), made 
at the Paris Observatory (equatorial of the West Tower), by 
M. G. Bigourdan. The new planet 258 wes discovered by Dr. 
R. Luther at Diisseklorf on May 4 at 10 o’clock mean Düsseldorf 
time, when it occupie#the position: 14h. 20m. R.A.; 9° 31r 
,Decl. When observed in Paris on May 7 it had the appearance 
of a planet of the twelfth magnitude, —Observations of the 
Brooks comets (1886) made at the Lyons Observatory, 6-inch 
Brunner equatosal, by M. Gonnegsiat. Brooks I. appears like 
a diffused nebulosity with diameter of about 2’, and but slight 
central condensation. On May 4 the head of No. II. was 
bright, narro¥, and elongated in the angle of position 258°; 
tail visible fora space of about 12’, faint, and at its extremity 
spreaglin® out towagls the south.—Transformation of the Hbrary 
angles and declinations to azimuths and heights, by M. Vinot. 
To supplemept Warnstorff's tables, giving this transformation 
for the latitude of the Altona Observatory, the author has pre- 
pared ofhers calculated for the latitude of Paris. They are 
presented to the Academy in the hope that, if preserved, 
they may enable other olMervtrs tq dispense with long and 


nfeters for the gneasurement, of the pressures develojged by 
explosive substances, ky MM. Sarrau and Vieille. “Pwo cases 
are recorded, gn which the maximum pressure is accurately deter? 
mined by*the measufed value of the crushing force.— Remarks 
on M. Ledien’s gommunication regarding marine engiges, by 
Me Aug. Taurines. Attentiongis drgwp to some errors iethis 
communicati®n presenteg on March 23, 1885, where M. Ledjeu 
describes the dynamometric experimefts made on boaml the 
cowette Le Primaugifet, which he mister for @ simple aviso. 
—Note on certain sounds produced in vibrating metal plates by 
the discharges of static electricity, by M. E. Semmola. The 
conditions are desc®ibed under whic) these sounds occur, but ro 
theoryis offered in explanation of fhe phenormpnon.—Secondary 
electrolysis, by M. E. Semmola.—The islffid of Ferdinandea. 
the blue sun, and red after-gl ws of at M. A. Riccò, 
With a view to the elucidation of the crepuscular lights of 1883 
84,ehe author gives a detailed account of the analogous phena- 
mena “yhich accompanied the appearance of the island of 
Ferdinandea in the Sicilian waters in the year 1831. It is 
pointed out that the atmospheric effec& attending the eruption of 
Ferdinandea closely resembled those following that of Krakatav. 
But the ashes took no part in the production of the blue Sin and 
red after-glows of 1831 ; consequently, the aslæs of Krakatao 
would also seem to hav®ehad nothing to do with the simular 
ligh@ effects of 1883-84.—Note on thg extraordinary halos sun 
at the Observatory of Parc Saint-Maur on March 29, 1884, and, 
with sfill more inter@sting light effects, on May 3, 1886, by M. E. 
Renou.—On products of decomposition of hypophosphoric acid : 
secondary hydrate, by M. A. Joly.—On the definite compounds or 
hydrochloric acid with the chloride of zinc, by M. R. Engel. 
The experiments here described have confirmed the theoretical 
view already advanced by the author, regarding the probable 
existence of one or more hydrochlorates of the chloride of zinc 
stable at the ordinary temperature.x—On the combinations of 
quinone with the benzenic phenols, by MM. Ph. de Clermend 
and P. Chautard.—Action of the perchloride of phosphorus «2 
the hydrocarburets, by MM. Alb. Colson and H. Gautier. I: 
is shown that by means of the verchloride of phosphorus it is 
possible to substitute chlorine for hydrogen in the aromatic 
carburets. It thus becomes possible to prepare the symmetrical 
chloruretted compounds in the fatty and aromatic series to the 
exclusion @f the isomerous substances, which always accompany 
them in all other methods of preparation.—On the rancid 
element in butter, by M. E. Duclaux.—Note on sozolic acid 
(orthoxyphenylsulphurous acid), by M. Serrant. This acd, 
whose formula is Cg H, OH SOO His is described as even a 
more powerful antiseptic than salicylic and phenic acid. Being 
perfectly soluble, it may be taken inwardly without any incoys 
venience, and is rapidly and completely eliminated from te 
system.—On the position in tke crab of the parasite Sacculina 
carcini, by M. A. Giard. 


BERLIN 


Physiological Society, April 9.—Dr. Goldscheider spoke 
on the effect of menthol on the nerves of temperature. It wis 
known that menthol (which for headaches has been extensively 
applied) generated a kgen feeling of cold on being spread 
over the forehead. It was assumed that this feeling of coid 
resulted from the cooling of the skin consequent on evaporation. 
On the other hand, it was explained that the feeling of cold in 
the mouth produced by mouth washes containing mentha was 
due to an astringent effect of the mentha. The speaker had 
come to the conclusion tiat the two explanations referred to in 
the respect#e cases were neither of them correct. {Ie made kis 
experiments wh a solution of menthol in lanoline, which was 
rubbed into circumscribed places of the skin. Measured 
with the thermometer, the places cf the skin in question 
showed after the rubbing an increase of temperature of 
about 20° C., and yet for all that there was a quite decide 
feeling of cold. This feefing of cold was also observed when 
the place where the solutjon wag rubbed in was ‘frotected 
against evaporation by a watch-glass. The feeling in question 
could proceed thegfore only from a direct stimulation of the 
nerves of cold sensation. If of two places on the foreheai 
exactly corresponding to one another, the one were rubbed with 
menthol salve and ¢he otHèr not, then bodies which before hal 
produced no impression, ms being indifferent, would now be 
felt as cold by the part of the skin where the rubbing was made, 
whereas there would be no perceptible impression at the othe 


tedious calcula ions.—sOn the employment of crusher mano- | part. From these and several other experiments the speaker 
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conclyded that the menthol exercised a specifig influence on he 
nerves of cold, which were distributed with especlal copidusness 
eon the férehead. ‘Menthol produced an effect on,the nerves of 
warmth and the -nerves of feeling of leg amount tkan on the 
nerves of cold. A s@nsation of warmth after ghe rubbing, in of 
mep{hol was obtained only at spats which were very richin 
nerves of warmth. This Was nfost eagjly obtaine@ on the volar 
side of the lower part af the arm in the neighbourhood of the 
elbow joint. ẹAs analogous to his merthol experiments, ghe 
speaker called to mifd how Prof. Herzen had quite recently 
communicated the observation that moderate pressure on the 
nerve-trunk produced a different effect on the cold feeling nerve- 
ends than on the warm fe@ling nerve-ends.—Prof. Albrecht, 
from Brusgels, deMWopasl his views on the morphological signi- 
ficance of the audito’y ossicles of the middle ear, of the external 
ear, and ofthe Eustachian tube. Respecting the auditory cSsicles 
there had hitherto prevailed two views. There was, §rst, 
the German view, represented by Prof. Gegenbaur, aceording 
to which the joint between malleus and incus corresponded to 
the quadrato-mandibulare joint of the lower vertebrates, incus 
answerilf& to the os lenticulare, stapes to the os quadratum, and 
malle® to the os articulare. ` The second view was the English 
one, set up by Prof. Huxley, according to which all four 
auditory ossicles of the mammalia wẹ® homologous with the os 
quadratum. The speaker considered both views to bę in- 
correct. As to the latt®r, the four auditory ofsicles of the 
mammalia, seeing they lay between the ferèstra tympaniga and 
the fenestra ovalis, must in his opinion be the homologue of the 
columella of the reptiles, amphibia, and birds, which likewise 
extended from the fenestra tympanica to the fenestra ovalis. 
The columella itself was the homologue of the symplectico- 
hyomandibulare of the fishes. The auditory ossicles had no- 
thing whatever to do with the quadrato-mandibular joint. The 
os quadratum of the lower vertebrates must, on the contrary, be 
` sought for at an entirely different place, in the lower part, namely, 
of the pars squamosa of the temporal bone. At this place Prof. 
Albrecht had in point of fact observed in different cases fissures by 
which the superior part was separated from the zygomatic part, the 
proper os quadratum. The middle ear was, in the.opinion of the 
speaker, divided by the columella into two sections, of which the 
anterior, the precolumellare, was, through the Eustachian tube, 
brought into connection with the larynx, and, thgough .the 
anterior part of the tympanum, with the external organ of 
hearing. This whole section of the ear was, according to the 
view of Prof. Albrecht, the remains of a special pharyngeal gill- 
segmentation.—Prof. Flesch, as guest, communicated some 
results of his investigations ifto the peripherical nervous cells. 
eThe question of the histological diversity of the nerve-cells, 
Which, by the labours of Stieda, had been solved in a negative 
sénse, had again been taken up by Prof. Flesch. In order toa 
settlement of the question, he had applied himself to the peri- 
pherical nerve-cells and to different methods of staining. It was 
the colouring method with Weigert’s heematoxylene and treatment 
with osmic acid which especially yielded beautiful results. The 
osmic acid had been used on quite fresh preparations, at most 
five to ten minutes after the death of the animal. The fact at 
once established itself that the nerve-cells, under precisely the 
treatment and under perfectly the safe conditions of experi- 
ment, showed variations which were not artificial products. It 
was, first, possible to distinguish between stained and colourless 
cells. The former were mostly small, the latter large. The 
relation of the large pale cells to the small dark cells was a per- 
fectly constant one, and that even in ghe case of different ani- 
mals. In the periphergcal ganglia the pale cellg constantly 
amounted to 20 per cent., the dark to ŝo peg cent. In the 
spinal marrow, on the other hand, the number of the pale cells 
invariably amounted to. about 40 per cent. On further investi- 
gation it came out that little colourless cells also occurred in 
small number. The occurrence of these differences among the 
nerve-cells under use of the most vatied staining means and in 
various @nimals, especially, however, the determinate numerical 
relation of the various groups of n&rve-cells in the peripherical 
ganglia and in the spinal marrow, were deeped by the speaker 
to be proofs that there was here a question of physiological 
variations. This difference might -be of manifold significance. 
In the first place there might here bea ques@fon of various stages 
of development on the part of the negve-cells—young, adult, and 
senile forms. In the second place the various forms might be 
the expression of a different nature on the part of the nerve-cells : 
one set being, possibly, motory, affother sensory, and soon. In 


the third place and lastly, these various forms might, in a 
manner similar to what had been observed in the Slandular 
cells, be the expression of different states* ofpactivity or of rest 
on the part of the nerve-cells. @y way of arriving at a decision 
among these different possibilities, Prof. Flesch had had a s@ries 
of experimental, investigations ungertaken which had not yet 
come to a conclusion. The probgbility, howeftr, was that the 
experiments in question pointed fo functional variations on the 
part of the nerve-cells which were the subject of investigatie» 
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.’ e involved in this discussion. Each system is dowbtless 
THURSBAY, MAY 27, 1886 more or less burdened with syperfluities and errors of 
re been a detail; afid many philosophical works have ®een written 
° by mên famous jn thet day, But who failed to’ realise the 


A HAND-BOOK TO THE HISTORY OF 4, 
PHILOSOPHY 


A Hand-Book to the History of Riglosophy. For the Use 
of Students. ®y Isrnest Belfort Bax. Bohn’s Philo- 
sophical Library. Pp. 405. (London: Géorge Bell 
and Sons, 1886.) 


THE task to which Mr. Bax has set himself in writing 


true position of philosophical® thought in their time, and = 
e 


thus cannot be assigned a permanent*place in the history 
of philosophy. e 
Progress in philosophy, is nevertheless just as well 
marked as in any department of gcience ; and it is the 
special merit of Mr. Bax’s niipdloook tat this progress 
is everywhere clearly brought into prominence. 
There is one important respect in which the history 


a short and at the same time intelligible account of “of philosophy differs from that of any of the sciences, 


the history of philosophy is anything but an easy one. 
The historian of philosophy finds himself in presence of 
an enormous amount of material, which has accumulated 
as system hes followed system in what at first sight seems 
a bewildering succession. 
_ reader to ask whether after all the history of superseded 
systems of philosophy is of much more than arstiquarian 
interest, or whether at best its study can be expected to 
repay the necessary trouble. 
There is a pretty widespread idea that philosophy, or 
“ metaphysics,” has led to nothing but disappointing 
‘failures in the past, and cannot from its very nature lead 
to any result of real value. This idea would appear to 
depend on a radical misconception as to the nature and 
scope of philosophical inquiry. Those in ‘search of first 
principles in any department of science cannot fail to 
come acuoss questions which they find cannot be solved 
by the methods which may be applied to the ordinary 
questions occurring within their science. Such questions 
occur naturally and necessarily in mathematics, physics, 
biology, art, &c., and in virtue of their similarity may be 
all classified as philosophical questions. As a familiar 
example we may take the question, which must neces- 
sarily come prominently before the physiologist, as to 
whether consciousness is a function of the body. It is 
pretty generally acknowledged that this question cannot 
be solved by experimental metMods. The question is a 
philosophical one, and can only be attacked by the 
method of philosophy. E 
Let us see what this method is, and how it if to be 
applied to the case in question. Mr. Bax defines philo- 
sophy as the result of the endeavour to reconstruct the 
world acdording to its possibility. Applying the method 
here indicated we have to ask whether it is possible to 
conceive thé wgrld of our experience on the supposition 
that consciousness is a function of the body. This was 
substantially the question which Locke set himself to 
e answer; and it was finally answered by Hume, who 
showed that the suppositeon in question led necessarily to 
its own annihilation. It remained for Kant and his suc- 
« cessor? to point the way to the only hypothesis con- 
sigtent with the facts. ` 
Such bei the scope and method of philosophy, we 
mayeregdily understand that its history is no mere record 
of an arbitrary series of speculations successively dis- 
placing one another, but never leading to any permanent 
result. Modern piloeophy has centred round the dis- 
cussion of theerelation of matter and thought; and its 
successivesysaems form so mamy landmarks in the pro- 
gress towards a lution of the fundamental questions 
VPL» XXXIV.—No. S65 l ` 


It will naturally occur to thee 


and which gives it a far gregter relative importance. The 
detailed results of a science have a valu®of their own 
more or less independently of theoretical cOhsiderations 
or of other factyof the science in Question. Thus the 
experimental results of chemistry have each a value inde- 
pendently of the truth of tlfe vast majority of the other 
eexperimental results of the science, and even of the 
atomic theory itself. In philosophy, on the other hand, 
the conclusions arrived at are closely interdependent, and 
have no value apart from the general conception to which 
they belong, and the process by which that conception 
has been arrived at. It is as if the conclusions of chem- 
istry were entirely valueless apart from the atomic theory 
and its correct application in detail. If this were so, it is 
evident that the history of the atomic theory and its 
application would be the first essential for the student of 
chemistry, instead of being what, as a matter of fact, 
many students of chemistry have only a very hazy notion 
of. Philosophical conclusions may be said to include the 
process by which they have been arrived at, so that a 
knowledge of the history of philosophy is in reality the 
basis of all study of philosophy. For this reason it®will 


probably only lead to perplexity and disappointment to” 


attempt the study of any philosopher without Rowing 
the point at which he took up the work of his prede- 
cessors. Just as the individual organism shadows forth 
in its own development the forms assumed in i 
evolution of the stock to which it belongs, so the 
student of philosophy must repeat in his ofyn mind 
the essential points in the historical development of 
philosophy. ` rat, J 

A detailed criticism of Mr. Bax’s work would scarcely 
be in place here. The book is on the whole an excellent 
piece of work. It is less of a summary, and much more 
readable, than @¢the similar work of Schwegler, and 
for This reason will probalfy -be preferred by English 
students. Due weight is as a rule given to the 
elements in any philosophical system which were of 
permanent value in influencing subsequent thought, 
while systems which were in reality anachronisms, how- 
ever much stir they may, have made, are passed over 
rapidly. : 

There ar® few positive blots in the book. One of these, 
cropping up in one form or other at various places, con- 
sists in the€vriter persistent identification of the “anti- 
worldlinéss” of C€hristianity with “other-worldliness.” 
As regards this and other kindred subjects the candour of 
Mr. Bax’s expressions of opinion will, however, thoroughly 
commend themselves to the reader. 

ey]. S. HALDANE 
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ELECTRICITY TREATED EXPERIMENTALLY 
Electricity Treated Experimentally. By Linagis Cum- 

ming, MA. (London: Rivéngtoms, 1886.) e 
o [T HOSE -who are acquainted with Mr. Cufnaming’s 

“Introduction® to thg Theory of Eléctricity” will 
welgome most heartily a new and excellent little work 
from his pen. The book before us is on “Electricity 
Treated Experimentally ” ; and ‘it is highly to be com- 
mended. It.is paa U and concise, and at the 
same time the information is full and is well arranged; 
while the multitude of excellent illustrations and the open 
double-leaded type make the little book very pleasant® 
and satisfactory reading. å 

The portion® devoted to magnetic and electric measure- 
ments, both tlectro-static and electro-kinetic, are, as we 
should expect from fhe author, clear and full; while the 
descriptions of the various measuring instruments ‘are 
very satisfactory. An excelléht account is also given of 
Faraday’s experimental investigations in el@ctro-statics 
and electro-magnetism, and of those of Ampére in electro- 
dynamics. 

The least satisfactory portion of the book is the 
chapter headed “Current Induction.” This chapter, 
even making all allowances for its necessary brevity, re- 
quires very considerable improvement’ and amendment. 
The descriptions given of dynamo-electric machines are 
very far from adequate, even to the extent of making 
little or no distinction between a magneto-electric machine 
and a so-called “dynamo.” Under the heading “ Sie- 
mens Dynamo” there is a description and diagram of 
the old Siemens shuttle-wound armature ; and Fig. $18, 
which is a diagram of a Gramme magneto, shows the soft 
iron of the armature cut away almost to nothing to make 
spa@e for the armature. The einformation given with 

“respeq: to the incandescent lamps and incandescent 
lighting also requires improvement to make it suitable for 
the present day; and the description of the telephone 
and of experiments to illustrate the action of it are not 
satisfactory. Some of these instruments it is perhaps un- 
necessary to treat of in a book of this class ; but if they 
are dealfwith at all the treatment must be correct and 
not too meagre. 

One or #wo other minor matters we cafinot avoid men- 
tioning. The first is the naming of the magnetic: poles. 
It is greatly to be desired that strong efforts should be 
made by all teachers to get rid of the English “north” 
and “south.” Most writers of importaisce are doing this 
now; either by adopting “blue” and “red” for *¢rwe 
north and rue south respectively, or else by ‘using in 
full the designations “true north” and “true south.” 
However this may be, the practice of marking the ends 
of a magnet + and — seems to us thoyoughly objection- 
able. ° 

Next we would call the author’s attention to the fact 
that the rule which he has called Oerste@’s rule for 
finding the direction in which a magnet turns under the 
influence of a current is commonly¢ and ®ve believe 
rightly, called Ampére’s rule. But it evould be of very 
great advantage if Ampére’s rule were improved out of ex- 

. istence, and some such rulé substituted as that “ terrestrial 
currents supposed to correspond with terrestrial magnetism 
follow the sun.” @Vhen the unfortunate student imagines 



















gaw of electric distribution. 
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himself lying on his face, or (?) back, with a curfene entering 
by his feet, or (?) head, and stretchfls out his right hand, 
og (?) left, to show thg direction of the deflection of the 
magnet, the probabilities against his coming at the end 
of his imagining to a correct conclusion are considerable. 
I? seems strange that such a rule should have held its 
place from Ampére’s time till now. 

Lastly, we miss the #@me of Cavendish and his proof 
(by means of the experiments of *Far®day so well de- 
scribed) of the electro-static law of the inverse square of 
the distance. It is impossible, by means of the torsion- 
balance, to give anything but a rough proof of this great 
law. But Cavendish established mathematically that no 
other law than that of the inverse square of the distance 
will account for the whole electric charge being found on 
the outside of a closed conductor ; while the experiments 
of Faraday established to minute accuracy thig celebrated 
In searching for the name 
of Cavendish, too, an alphabetical index would have been 
of much assistance. ‘It is sad for a reviewer to take up a 
book without an index! No book, unless it be a novel, 
should be without one. For small books it is easily made; 


| for large books it is essential. 


With these criticisms we must take our leave of Mr. 
Cumming’s book ; but we cannot do so without remark- 
ing once more that it is one of the pleasantest and most 
thorough little books on electricity and magnetism with 
which we are acquainted. J. T. B. 





OUR BOOK SHELF 


- Constructive Geometry of Plane Curves. With Numerous 


Examples. By T. H. Eagles, M.A. Pp. xx., 374. 
(London: Macmillan and Co., 1885.) 


Tus book differs considerably from previous treatises on 
practical geometry. The author has made a serious 
attempt to improve the instruction usually given in his 
subject, and the result is that we have a text-book which 
will lend itself to class-teaching of a thorough and 
searching character. 

Hitherto much time hfs been spefft on constructions 
which furnish no mental discipline. In this treatise *the 
proofs of #he methods used are given or indicated. in 
every fase. 

A valuable collection of examples is supplied at the 
end of each chapter. If a numerical result ‘is involvdd, 
the answer is usually appended, and hints are given 
towards the solution of the more difficult examples. 

Two-thirds of the book is devoted to conic sections, 
and herein we find metflods of drawing these curves under 
almost any conceivable conditions ; there are also chapter 
on reciprocal polars and the anharmonic properties of 
conics which will give the draughtsman some indication 
of the power of modern geometry and of its usefulnéss in’ 
practical application. A ° 

After a chapter on conics as derived from plane sec- 
tions of a cone, we have about 100 pages devoted to 
various other curves which are of interest in meĉhanics » 
or physic Compared with the exhaustive treatment of 
the conic sections, the account of several of éhese curvese 
is somewhat scanty. che ag 

We should like to see more space given to equijotential 
curves, for instance, and to have further exemplification 
of the methods of construction adopted by Rankine and 
Maxwell. Zo ere 

The book closes with am interesting ehapter on the 
graphical solution of quadratic equations an® certain 
trigSnometrical equations. ` 
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and snoys éalls in winter. Composite abound. Of 
nearly 1000 species ghat have been collected in *this 
* region, 61 genera and 291 species are referable to this 
Order. Of Orchidg only four specigs have been found; 
Rutacea% Ericacez, and Restiacez are all but absent, ane 
Proteaceze wholly so. 
me (5) The Kalahari Region is the name Mr. Bolus give 
to the vast tract of country north of the Composite 
region, west of the Natal region, and south of the tropic 
of Capricorn. It is a desert coufitry, with an extreme 
climate, a rainfalfof simmer thunderstorms, hot summers 
with cool nights, and frosts in winter. Its essential fea- 
tures are of a country clothed with grass in tufts, and 


isolated shrubs and trees, which form forests in the nore 


and are thus probably continuous with the forests o 
tropical Africa. The Cape flora has here disappeared, 
and with it we take leave of Mr. Bolus’s very able and 
most ipteresting contribution to botanical geography, re- 
gretting that want of space prevents any notice being 
taken of the many valuable observations and comparisons 
that he has nade relating to the affinities of the South 
African with the Australian flora, and other matters of 
scientific interest. J.D. H. 
e 





THE INTERNATIONAL COMMITTEE OF 
WEIGHTS AND MEASURES 


"THE Comité International des Poids et Mesures, which 
has its bureau at Sévres, has recently issued its ninth 
Report to the contracting Governments. The Report 
gives an account of the work done by the Committee 
during 1885, and a statement of the probable expenses of 
the Committee for the current year. During the last 
year new instruments for the accurate comparison of 
standards of the metric system have been obtained at a 
cost of about 5004, making a total cost of about 70004. 
for instruments supplied to the Bureau. For the present 
year the expenses of the Bureau are estimated at 100,000 
francs (4000/.), the annual expenditure of the Committee 
being limited by the Convention to that amount, of which 
sum about 2650/. is for payments to various officers of the 
Comité. These expenses are divided amongst the twenty 
contracting Governments, the annual contribution of Great 
Britain and Ireland amounting to about 300/. The new 
instruments include a comparator for measures of length 
by M. Brunner; ew mercurial thermometers by M. 
Tonnelot ; an air thermometer by M. Golaz; a sphero- 
meter by M. Brunner ; and other measuring instruments 
by MM. Oertling, Boudin, Alvergniat, Simmen, and the 
Société Genevoise. : s 

sIn the fourth volume of the Travaux et Mémoires of 
the Bureau (Paris, Gauthier-Villars, 1885) reference was 
made by the Director of the Bureau to the work then in 
progress, and in the present Report a summary is given 
of the whole work done by the eCommittee during the 
past twelve months. 

The work of*the Director has specially included the 
verification of the lengths and coefficients of expansion 
of several standard metres, and the determination of the 

eweights gnd specific gravities of several standard kilo- 
grammes for different @overnments and scientific au- 
thorities. A report is given on the comparison of -the 
e new kelogramme prototype (K. 111.) with the old kilo- 
gramme des Archives, and also on the verification at 
Paris, by Dg. J. Broch and Mr. H. J. Chaney, ®f certain 
British standards. During the present year the Com- 
mittte geport that Dr. Broch will continue his researches 
on the influence of light on the defining-lines of standards 
oflength, and M. Benoit will also carry on his experi- 
ments om the best meags of comparing end-measures of 
length (mesures à hs with line-measures (mesures d 
traits). Dr. Thiesen will continye his interesting studies 


on balances affi the verification of kilogramme standards. 






. ee 5 e (J . 
Dr. Chappuis, with the assistance of Dr. Guillaume, will 
alsp cOntinugthe experiments on the verification of ther- 

|, mometers. . i 

It wou%l appear that the Committee are carrying out 
the daties intrusted to® them “with all possiblé tare and 
despatch® In the preparatiom of the alloy of ptatinum- 
iridium, of wltich the standards of tbe kilogramme and © 
metre.are made, extraordinary difficulties were originally 
encountered, owing mainly to the presence in the iridium 
of iron, rhodium, ruthenjyn, osmium, and other metals, 
and the Committee therefore obtgjned the assistance of 
MM. Stas and Debray. Thè port ofe these eminent 
emetallurgists shows that the Committee are indebted 
to Mr. G. Matthey for the production of an alloy 
having the high purity and finish required for such 
work. i : 

The Report of the Committee includes copies of it» 
correspondence with the different contrae@ting Govern- 
ments. In an able note to the Japanese Minister, Dr 
A. Hirsch (the Secretary of the Intermational Committee) 
explains the obje%s of the’ Metric Bureau, and it is grati- 
fying tg find that Japan has pow joined the Convention. 
From the cogrespondence with this country it would appear 
«hat our Government will in due course obtain copies of 
the new metric standards. 

The Committee announce that the vacancies caused by 
the death of Prof. Heer and the resignations of Gen. 
Wrede and Dr. Gould have been filled by the election by 
ı the Committee of Prof. Th, v. Oppolzer, Mr. W. H. M. 

Christie, and Prof. Thalén. 

The Report also includes copies of a correspondence 
with reference to a proposal made by the French Govern- 
ment to extend the functions of the Bureau to the deter- 

| mination and verification of electrical standards of resist- 
| ance and light, for the use of the different Governments. 

| The proposal appears to have gone no farther at present 
thay asking the several contracting Governments whether 
they would have objection to the preparation of estimates 
showing the cost of a new or extended Bureau for elec- 
trical purposes. The replies of Belgium, Denmark, 

Spain, the United States, Italy, Servia, and Switger- 
land are attached, but, *excepting Spain and Switzer- 

land, it cannot be said that generally the Governments 

appear to have given the proposal the most cordial 
welcome. 


THE WEATHER OF THE ICE SAINTS’ 
FESTIVALS OF 1886 ° 


AST year we chronicled (NATURE, vol. xxxii. p. 62) 
one of th@ most disastrous snowstorms, that ever 
occurred at this season in Vienna, where, on May 15, 
there fell 54 inches of snow, and the cold accom- 
panying the storm was so intense that several persons 
who were exposed to it were frozen to death. Over 
Austria and Hungary snow covered the fields and vine- 
yard®, and, the crops being in a somewhat advanced 
conditio& at the time, an incalculable amount of damage 
was done. But the festivals of the Ice Saints (May 11, 
12, and 13) this year have been marked off for a wider 
and deeper remembrance by storms of wind, rain, hail, 
and snow in all she continents of the northern hemi- 
sphere, which, for number and destructiveness, are per- 
haps unexampled attthis tife of the year. r 
In the Bytish Islands the cold acquired its greatest 
intensity on the five days from May 11 to 15, and was 
coincident with a system of pressures which appeared in 
the Channél, an@ thence proceeded in a north-north- 
easterly direction through the North Sea to the south- 
west of Norway, which. was reached on the 15th. kk 
necessarily resulted from this distribution of pressure that 
northerly and easterly winds prevailed in these islands, 
and temperature fell correspondingly low. Over that 
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large portion 6f the British Islands lying Between lat. 52° 
and 58°, the mean temperature of the fivesdays wag at 
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othey buildings, and partly demolished thé beidge over 
the Missouri River, and thenge @pursued an easterly 


least 6°0 under the av@rage of the season, apd in thee course to Pennsylvania, killing in its course about 90 


central poxfion of this distrjct, as at York and Barrow-in- 
Furness, it was 8°%3 under the averages On the other 
hand, in Jersey the defect from the mean was only 1°5, 
and in Shetland 2°. At Barrow-in-Furne$s, on the 12th, 
the maximum temperature was only 390. On this day 
snow fell over the higher districts of central and southern 
Scotland, in many places to theedepth of several inches, 
and the cold was so iltgens¢ that swallows and some other? 
birds perished fh houd.. 

Meanwhile torrents of rain were being poured down 
continuously over wide districts of northern and central 


persons, and injuring 300. On the night of the gn ter- 
rible destruction was done by tornadees in Ohio, Indiana, 
and Illinois. From 4 to 5 inches of rain fell within three 
Bours, fully twenty miles of the Little Miami Railway 
were washed away, and at Xenia, where the waterspout 
was most destructivg,e36 persons were drowned, 80 
injured, and more than 100 houses degtroyed. On the 
14th another series of tornadoes carried destruction 
through Ohio and Indiana; and on the 15th a tornado, 
which appears to have formed on Lake Erie, penetrated 
goo miles into Ohio. Its path was about 500 yards wide, 


England. “These rains were heaviest and most wide-*| and it levelled everything with the ground; killed 41 


spread on the 11th, 12th, and 13th, on each of these days 
upwards of an inch being recorded in many places. Mr. 
Scott states in the Weekly Weather Report that during 
these three lavs falls of 4°83 inches occurred at Church- 
stoke, Montgomery$hire; 4°36 inches at Hereford ; 4°15 
inches at Pershore, Worcestershire ; 3°35 inches at Ross, 
Herefordshire; and 3'44 imches at Fassaroe, county 
Wicklow. Extensive and disastrous floodg were the 
consequence. 
Hereford, and Malvern was suspended, and the whole of 
the united valley of the Severn and Teme, in the neigh- 
bourhood of Worcester, was laid under water. At Glou- 
cester large numbers of the inhabitants were driven from 
their homes. 
appearance of a vast lake, and the Midland Railway 
between Nottingham and Derby was submerged. Im- 
mense damage was done about Chester and along the 
estuary of the Dee, over the low grounds bordering the 
Humber, and over extensive tracts of Yorkshire. 

A noteworthy feature of the storm is shown in the 
weather maps for the morning of the 13th, when the area 
of low pressure extending from west to east over ¢he 
south of England was broken up, and showed three satel- 
lite, cyclones with still lower pressures, having their 
centres the first to the west of Brest, the second over 
Somersetshire, and the third, over Kent,—these all 
emevidencing great, well-marked, and sharp local differences 
in the’gistribution of temperature and vapour. Further, 

a moste remarkable satellite cyclone was seen near 
Perpignan, in the south of France, which in all proba- 
bjjity represented the small cyclone or tornado that about 
seven o’clock of the previous evening wrought such 
dreadful havoc in Madrid, causing 32 deaths, seriously 
wounding large numbers, variously estimated from 320 to 
520 persons, and wrecking hundreds of houses. Thearea 
swept over by the tornado was comparatiyely limited, but 
within that area, as in the lower Carabanchel, not a house 
was left undamaged and many were wholly blown down, 
and hardly any of the inhabitants escaped uninjured. The 
storm was preceded by a sultry atmosphere, a heavy bank 
of black clouds in the north, and torrents of rain, and as 
so frequently occurs with the tornadoes of Amgica, 
many buildings would appéar to have fallen tg pieces 

-from an explosive force from within as the tornado 
passed overhead. 

On the 14th violent cyclones or tornadoes occurred at 
Krossen, near Frankfort on the Oder, at Linz on the 
Danube, and at Lonato, near Brescia, wrecking houses, 
and causing gteat destruction gn othey ways ; and storms 
of less, but yet of considerable severity are reported from 
other parts of the Continent. It is to be®*hoped that 
some meteorologist of mark will undertake the discussion 
of these remarkable storms, so as to Igad, ifepossible, to 
some knowledge of the peculiar sabres gio conditions 
of Europe out of which they originated. In this discus- 
sion no little help will be given by the high-level observa- 
tories now established at so many pofmts over Europe. 

In the United States on May II a tornado passed over 
Kansas City, Migsouri, destroyed the court-house and 
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The railway traffic between Worcester,” 


The valley of the Trent presented the , 


persons, and injured several hundreds. These, with 
other tornadoes of less severity occurring in Kansas and 
elsewhere, are stated to be the most severe and dgstruc- 
tive storms or tornadoes hitherto experienced in the 
United States, and the losses are estimatgd at about 
5,000,000 dollars. 

The detailed reports of these remarkable storms will 
no doubt be prepared and circulated with the fulness and 
satisfact@riness which characterise the work and publica- 
tions of the United States Signal Office; and, consider- 

| ing the striking simultaneousness of occurrence of these 
' American and European storms from May Ir to 15, 
. Gen. Hazen would, if the Reports were acco npanied and 
illustrated by international weather maps of the northern 
hemisphere from May 7 to 16, lay meteorologists under a 
deep obligation. 





CRETACEOUS METAMORPAIC ROCKS 


T is now a good many years since Prof. J. D.*Whitney 
announced the existence of Cretaceous sediments in 
California which had undergone metamorphism into 
various crystalline rocks, The attention of geologists is 
once more directed to that region by the recent work of 
the Geological Survey of the United States. Mr. George 
F. Becker, whose admirable monograph on the great 
+ Comstock Lode has reflected such lustre on that Survey, 
| has more recently been intrusted with the investigation 
' of the quicksilver deposits of California. This research 
when completed will form the subject of another mono- 
graph in the same greateseries of pifblications. But in 
the meanwhile some results of such startling importahce 
in metamosphism have been obtained that Mr. Becker 
has puplished in the American Fournal of Science a brief 
preliminary outline of them. It appears that the inquiry 
into the nature and origin of the rocks in question has 
been carried on partly by examination of their structure 
and relations in the field, partly by chemical analysis and 
partly by the study of microscopic sections. Inshort, all 
the appliances of moden geology have been enlisted in 
the investigation. eo . 
The area embraced by the rocks which are stated to 


; square miles. The rocks are determined by fossils to ‘be’ 
approximately of Neocomian age. They consiat chiefly 
of sandstone and arkose lying pon and probably for the 
most part derived from granite. .Their quartz-grains are 
cemented in great measure with carbonate of linfe, and 
there are |jkewise clastic fragments of orthoclase, plagio- 
clase, biotite, hornblende, and other mingals of the 
granite. From ordinary unaltered fossiliferous sand- 
stones gradations are traceable into varieties wherein a 
process of recrystallisation has been set up, but has ceased 
before the fragmental character has been wholly effaced. 
In this process one of the first stagesgis often th® resolu- 
tion of the clastic grains inté crystalline aggregates from 
which new minerals are þuilt up. Thus the quartz-grains 
havé@ had their surfaces so altered that @¥wenvelope of 





have undergone metamorphism js estimated at 3009—~— 
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twinned felspay microliths has formed round them. 
These bodie#lie approximately normal to the surface of 
the residual kernel, whith they actually penetrate like 
pins set in a cushion. Zoisite also, which is present in 
nearly all te altered Sandstones, as a “product of meta- 
morphism, sometimes #ferces the quartz from outside. 

«Agite and hornblende have likewise been developed, 
not infrequently as microliths, which, though grouped 
together in one common crystallographic outline, are not 
united. ee 

Further stages of @hange are described as occurring in 
certain rocks where the fragmental character, though to the 
unaided eye still traceable, is found to have been replaced 
by an entirely crystalline structure, giving rise to rocks 
which must be classed with the diabases. These masses 
sometimes have their pyroxene in the form of diallage, 
and are destitute of olivine, but usually contain much 
zoisite and frequently also hornblende. Diorites of similar 
origin oc@ur, sometimes with a predominance of horn- 
blende as in true amphibolites. 

The shales aee silicified and intersected by innumerable 
quartz-veins, in which, or projecting from their walls, are 
frequently abundant zoisite crystals. Yet the meta- 
morphism has not destroyed the microscopic fossils con- 
tained in the strata. But the most remarkable example 
of metamorphism cited by Mr. Becker is the conversion 
of these same felspathic sandstones into serpentine—an 
alteration referred to in Prof. Whitney’s description of 
this region. He asserts that field observation con- 
clusively proves the great mass of the serpentine, 
estimated altogether at more than 1000 square miles, to 
have been made out of the sandstones, either immediately 
or through an intermediate granular rock. Sections are 
seen where sandstone shades off into serpentine, and 
areas of highly-inclined sandstones pass along the strike 
into the same rock. In this conversion, the change begins 
along the cracks, working toward the centres of the 
included fragments, and producing a structure like that 
seen in decomposing olivine. The felspar fragments are 
corroded externally, their cracks being irregularly widened 
and filled with serpentine which sometimes projects as 
teeth into the clear felspathic mass. Even the quartz- 
grains have not been able to resist the alteration, but may 
be seen with their outer parts replaced by serpentine, 
which likewise penetrates their interior in long slender 
green needles. Apatite has also been replaced by ser- 
pentine, and the samg transformation may be surmised 
in the case of mica and garnet. r. Becker states that 
chemical analyses and microscopic tests demonstrated 
that the serpentine diffused through the sandstdnes and 
forming the massive exposures is all the same mineral. 
He will no doubt in due time produce the detailed evi- 
dence on which his statements are founded. In the 
meantime he will of course be prepared for much scepti- 
cism and evén for angry denial of his results. The careful 
elucidation of the problem he has atfacked cannot but be 
of enormous service in throwing light upon the vexed 
question of metanférphism. Heclaimsthat the rocks which 
he has been investigating furnish a colossal example of 
regiona] metamorphism %f which all the successive stages 
can be studied. Many thousands of square miles of rock 
have been subjected to such intense lateral compression 
that they have been utterly shattered, the average size of 
the unbraken lumps not béing greater than that of an egg. 

n rocks thus crushed warm interstitial water would have 
potest chemical reactions. Warm basic solutiens are 
believed to hfe first been produced, and to have con- 
verted hg sandstones and some of the shales into holo- 
crystalline compounds containing augite and horhblende. 
Serpentisation is supposed to have followed at a lower 
temperaturg, while silicification came last, as the solutions 
finally became acid® Geologists will await with im- 
patience the appearance of the monograph in which 
these conclusiggs# are maintained. ° 
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THE COMPOSITION OF THE EDIBLE BIRD'S- 
WEST (COLLOCALIA NIDIFICA) k 


HE nature of the material wlfich forms the edible 
bird’s-nést has been the subject ofsome conffoversy. 
In 1817 Sir Everard Horne (Pid. Trans., 1817, P, 337) 
suggested that it is the product & the activity ofecertain 
glandular structutes which he figyres in® his paper, and 
which he associates with the gastric glands. In the 
“Origin of Species” (6th ed., p. 228) Darwin indorses 
the view of its being entirely a secretion by the bird, 
speaking of it as “ inspissated saliveg and showing how 
the amount of saliva devoted to he constriction differs 
with different species. He mentions in particular a 
Worth American species which he says “makes its nest 
(a#I have seen) of sticks agglutinated with saliva and 
even with flakes of this substance.” Writing at about the 
same time, Bernstein (ourna fiir Ornithologie, 1859, 
p. 111) connects the nature of the material with certain 
developments of the bird’s salivary glands, which he says 
are noticeable during the nest-building season. 

On the other hana, it has been maintained by many 
Mbserversethat the nest of thisespecies of swift is con- 





Celebes nest. Lamellated structure (mag. 59 diam.). 
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structed similarly to the North American species teferred 
to by Darwin, the chief difference being that instead of 
sticks the bird uses certain algæ which are found in con- 
siderable masses on the walls of the caves which they 
frequent in the breęding season. Other alge also have 
been swggested as those used. 

It has farther been supposed that the algæ are par- 
tially digested before being utilised, and that after rc- 
gurgitation the material so acted on is worked up into the 
form of the nest. 

A suggestion was, made by Mr. E. L. Layard, H.M. 
Consul in New Caledonia, in a letter to NATURE, Sep- 
tember 17, 1884 (p. 38), whieh seemed to reconcile the 
conflicting theories. He says that the first quality of 
nest which is ‘produced early in the breeding season con- 
sists entirely of animal secretion, but that later on, if the 
first nests are®destreyed, the birds cannot replace them 
by this secretion alowe, and so use extraneous substances 
to help in the construction. The second and inferior 
qualities of nest are so formed differently from the first. 

In a paper published in the Fournal of Physiology 


(vol. vi. p. 40), I have given the results obtained from an. 
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e 
examination, both microscopic ahd chginigaf, of the nésts 
used for soup at the Health Exhibition of 1884. Since 
then I have had, by the kindness of Mr8W. T. Thiselton 
Dyer, Director of the Royal Gardens, Kew, the oppbr- 
tunity of examining “various gpecimens of tke nests® 
° e s e 





Fig.2 


Borneo nest. No alga present (mag. 200 diam ). 


obtained from other places than the first-named, and 
differing from one another in quality. 

The results of my experiments on these nests do not 
modify in any essential particular those whicheI had 
obtained before from the first ones examined. After pro- 
longed soaking all alike became gelatinous in texture, and 





Fig.3 bd 
Alga present (mag. 200 diam.). 


Celebes nest. 


then were easily seen to be made uf of lafhine affixed by 
their faces to each other. Whethefthe observation was 
made by teasing with needles or by cutting sections, this 
laminated structure was very evident. Fig. I is a section 
of a nest from Celebes, enlarged about 50 diameters. 
The laminz gre fairly regular in disposition, and show 
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` panic-stricken inhabitants fled from the neighbourhood. 
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no trace of any vegetable structure between them or in 
their substance. Here and there may bÊ noted small 
granular bodies resembling epithelium cells. These are 
seen more distinctly in Fig. 2, which is a section of a nest 
of inferior qualit? from Borneo enlarged 200 diameters. 
Another nest, also from Celebés, but marked as being 


| of inferior quality showed the presence of alge. A SgCam 


tion of this, taken from the part where the greatest 
quantity was found, is shown at Fig. 3, the enlargément 
being again 200 dimffeters. The presence of the alga in 
this inferior nest seems at first to b@ir out Mr. Layard’s 
suggestion, but an examination of the mode in which it 
is disposed in the nest-substance does not confirm his 
view of its being here even an agglutination of alge 
because the supply of saliva had failed. The alga-cells, 
though fairly numerous, are not in large quantity when 
compared with the amount of nest-substance, nor are 
they regularly placed in layers as would be the case if 
agglutinated as suggested. Their somewlfat scanty 
amount and their irregular position would be better 
accounted for on the theory of their Weingyaccidental 
constituents. In many sections debris of one kind or’ 
another mixed with the secretion is not at all infrequent, 
smalbfeathers being the most numerous. In the nest in 
question the alga was not present throughout, many 
sections showing none, others a little, the quantity vary- 
ing very much. The amount found may perhaps be con- 
nected with the feeding of the birds, and result from 
debris of food remaining in the mouth, and so mixed up 
with the secretion next produced. 

The nest-substance gave no micro-chemical reactions 
that could connect it at all with cellulose, so that it 
could not be formed by the partial digestion of the alga 
and regurgitation of the resulting matter. On the other 
hand, it did give very striking evidence of its close 
relationship with the body mucin described by various 
authors,1 and well known as a product of the animal 
body. The reactions obtained with the first material 
used (that from the Health Exhibition) were confirmed 
completely by the experiments made upon the nests from 
Kew. Jos. R. GREEN 

Physiological Laboratory, Cambridge 


NOTES 


Mr. ADAM SEDGWICK, M.A., Fellow and Lecturer of 
Trinity College, Cambiédge, has been®nominated by the Presi- 
dent and Council of the'Royal Society to be recommended for 
election by the Society on June 4, in place of the late T. R. 
Leavis, one of the selected candidates, who died soon after the 
selection was made. ` 


SINCE our last week’s note the eruption of Mount Etna has 
gone on increasing in violence. A correspondent 8f the Standard 
sends some valuable notes on the progress of the eruption. 
Under date Catania, May 19, 8.40 a.m., he writes :—“ The erup- 
tion of Mount Etna assumed alarming profortions last „evening 
at 5 o'clock. Earthquake shocks-were felt in all the communes 
in the immediate vicinity of the volcano. At Zafferato, where 
the shocks appear to have been attended with upheaval of ¢he 
soil, the disturbance is describêd as being so severe that the - 
In the 
district of Bronte heavy showers of sand descended, an@ a 
gigantig column of thick black smoke was seen to emerge from 
the central crater of Etna towards the west.® ‘‘I10 a.m. An 
eruption has occurred near Nicolosi, to the north-wegt əf Monte- 
grosso, quite as severe in character as that of 1883. The lava 
has begun to stream down towards Nicolosi, accompared by 
severe shocks of earthquake. He 552m. In addition to the 

1 Eichwald, ‘‘ Ueber das Mucin besonders der W&nbhergschnecke,”? Annal. 


Chem, Pharm., cxxiv. 18@, pp. 177 to 211. Obolensky, S‘ Ueber Mucin 
ams der Submaxillardrüse,” Pfluger’s Archiv, vol. iV®ẹ. 336. k 
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‘ 
erupti8n which has taken’ place in Etna itself another one 
occurred abou®2-a.m. in Grince of Naples Mount, situated 
about 9 kilometres north-east’ of*Nicolosi. This is one of the 
‘red’ mountains, formerly volcanic, but which has hitherto been 
regarded as @xhausted. The lava is running in two streams 
towards the open country, Repeated and very severe shocks of 
ear@hquake are being felt in the vicinity of Etna. 11.55 a.m. 
A short time ago a severe shock of earthquake of an undulating 
kind was felt. The eruption of Prince of WPaples Mount is in- 
creasing in severity. The lava is running rapidly in a double 
stream towards Nicolosi, to the great danger of the town. Panic 
amongst the inhabitants.” ‘‘ Nicolosi; May 19, noon. The 
eruption is assuming terrific proportions. The lava has ad- 
vanced over 3 kilometres in 8 hours, continuing its course 
steadily towards Nicolosi. 
the eruption is still very active, the lava is flowing towards 
Montegrossg.”  ‘‘Catania, May 19, 2 p.m. The eruption 
threatens the destruction of the western portion of the Etna 
forests. Last night several volcanic rents occurred between 
Nicolosi and Pedara. May 20. Eleven craters have been 
opened, of which three have assumed enormous proportions. 
The lava is advancing rapidly. In some places the stream is 
200 metres broad. The central crater, however, emits only 
vapour and cinders.”  ‘‘ Nicolosi, May 20. Three of the 
craters are raging fearfully, emitting huge stones to a consider- 
able height, and the roar and tumult is terrible. The lava is 
advancing rapidly, but for the present it is uncertain what direc- 
tion it may take, whether towards Nicolosi or Belpasso. Shocks 
of earthquake still continue, but they are less severe in charac- 
ter. The craters are situated behind Montezzano, in the valley 
between that place and Montenero. The people of the district 
assert that they can remember no eruption so sudden and alarm- 
ing as this hasebeen. -The scene is indescribable. The streams 
of lava are in some places more than 200 metres in width. The 
central crater on the summit continues to vomit large columns of 
smoke ; but from this, according to Prof. Silvestri, no danger is 
to be apprehended.” ‘‘Acireale, May 20. Last evening, 
through the night, and this morning, many shocks of earthquake 
were felt at Piedimonte, Acisantangelo, Linguaglossa, and’ Aci- 
reale.” ‘Catania, May 20. This morning,’ with a severe 
shock of earthquake, the volcanic orifice which was so active 
in 1883 was reopened.” ‘‘ Nicolosi, May 20. The activity of 
the central crater is incr@asing. Montggrosso is the principal 
site of eruptive force. Great alarm exists among the inhabitants, 
and the houses most likely to be in danger are being eyacuated. 
The local authorities are on the spot.” On Sunday the eruption 
had greatly diminished, but on Monday morning it broke forth 
with great violence, and a fresh crater sent out a stream of lava 
150 metres wide and 23 deep towards Nicolosi. On Monday 
evening the Mews was very disquieting. The violénce of the 
eruption was then greatly increasing, and Nicolosi seemed 
doomed to destruction. The noise at a considerable distance is 
described as resemblfhg a continuous cannonade. 


AT the meeting of the Paris Academy of Sciences on Monday, 
M, de Lesseps asked for the appointment of a committee to 
report on the Alleged difference pf sea-level on the two sides of 
the Isthmus of Panama. A similar objection to the Suez Canal, 
had, he said, proved unfoundéd ; and if the present objection 
were also disposed of, no locks would be necessary in the canal. 
On thé motion of Admiral Jurien de la Gravière, who sfggested 
that the tides might be higher on one side cf the Isthmus than 
on the othe, the question was referred to the navigation and 
astroppmy sections. Meantime it is stated that the Technical 
Commission to whom M. de Lesseps had referred certain ques- 
tions have affirmed unanimo@ly that there is no insurmountable 
difficulty to dhe conffpletion of the Canal according to the tech- 
nical programrffe gatopted by the Comp&ny—that is to say, that 


From the central crater, where- 
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the will be nò necéssity to*construct the Canal with locks, the 
level of thedwo oceans being the same. ° 
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‘WHE committee for the celebration of the centenary of Arago 
aill issue shortly an appeal fog subscriptions to erect a Ratue to 
the celebrated astronemer on the Place St. Jacques. A,new 
boulevard will be opened in the direction of ghe meridian for. 
fonnecting Paris and Montsouris Obsevatories. 

. 

A COUNTY Scientific Society for Middlesex has Leen consti- 
tuteg, to which both ladies and® gentlemen are eligible. The 
Right Hon. Viscount Enfield, Lord-kie@enant of the county, 
haseconsented to be the President of thé Society ; and the Right 

on. the Earl of Crawford and Balearres, the Right Hon. the 
ae Aberdeen, the Right Hon. the Marquis of Ripon, Prof. 
T. H. Huxley, Sir John Lubbock, Prof. W. H. Flower, Sir 
Frederick Abel, and Dr. ArchibaldGeikie having intimated to 
the Provisional Committee their approval of the scheme and 
their readiness to become Vice-Presidents of the Soctety, were 
at the meeting constitaging the Society elected to this office, 
Tee following gentlemen were elected members of the Council 
of the Society, the list to be subsequently increased : —W. Lant 
Carpenter, Herbert Druce, J. N. Dunning, E. Fitch, G, 
Griffiths, R. B. Hayward, J. Logan Lobley, Rev. Dr. C. 
McDowall, Wm. Simpson, Rey. Dr. F. A. Walker, Rev. J. 
Crane Wharton, W. Mattieu Williams. It is intended that the 
Society shall held monthly meetings (evening) from about 
October to May, and field-meetings during the summer months. 
Names of ladies or gentlemén desirous of joining may be sent to 
the Hon. Secretary, Mr. Sydney T. Klein, Clarence Lodge, 
Church Road, Willesden, N. W. 


THE eleventh public annual meeting of the Sunday Society 
was held on May 22. Sir Henry E. Roscoe, M.P., F.R.S., 
took thgchair as President for the year. Mr. Mark H. Judge 
read the annual statement, pointing out the progress that had 
been made during the year’ in accomplishing the objects which 
the Society has in view. Sir Henry Roscoe, in his Presidential 
Address, quoted copiously from,the utterances of past Presidente 
and of eminent men in all departments on behalf of the “opening 
of museums, art galleries, and similar institutions on Sunday. 
Having had the honour, Sir Henry said, to serve on the Royal 
Commission on Technical Instruction, he had had full oppor- 
tunity of observing the effects of the Sunday opening of the numer- 
ous museums, industrial, artistic, and scientific, which exist in 
Continental countries, and he stated that aftersuch observations the 
unanimous conclusion to which the Commissioners arrived was 
that the influence whigh the opening of these museums on Sun- 
day exerted, not only upon the industrial progress @f those 
countries, but upon the moral and intellectual condition of their 
peoples, had been in the highest degree satisfactory. And so 
forciblé was the evidence on this head then brought before them. 
that the Commis-ione placed a distinct recommendation at the 
close of*their Report, to the effet that museums of art and 
science and f€chnological collections in this country should be 
opened to the public on Sundays. They point out in their 
Report that, in respect to museums, the people of this country 
stand in a position of great disadvantage as compared with Con- 
tinental nations, and that to the influence of these collections, 
as regards the direct bearing they have on art and industria: 
training, is due, much of the abundance of art resource so 
advantageous to many Continental industries and manufactures. 
Almost all these Continental art galleries and mu-eums are 
opened to the public fre@ly on Sundays, and Sir Henry had yet to 
learn that opposition fas been anywhere raised to this, or 
that any objectionable features have there been introduced. 
Sunday opening in'the United Kingdom, so far as it has gone— 
and that isa long way—has had an effect the reverse of that 
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libraries håve been open on Sundays if tlfirteen towns for 
some years, with such success that the only eppositfon m those 
towns is one which do& not show itself in pub§c. The town 
of Old&am is now trying ¢hg expgiment of Sunday Qpening foe 
four «Sundays, to-morrowgbeing the second Sunday ; and Sir 
. Henry ‘had a letger from the Mayor of that important northern 
town, stating that on las? Sunday crowds of well-behaved per- 
*sons passed through the gallery, and that he is satisfied of the 
importance and good influenge, of the movement. Sir Henry 
concluded :—‘‘ We lenge the Sabbatarian party to be tr&e to 
their own opinions, & We are to ours. We ask for more of 
_ what we say has been a blessing, They refuse their assen? on 
the plea that Sunday opening Jer se is a curse. They show by 
their actions that they are only half believers in their own sfate- 
ments. We challenge them to take a vote on the direct ques- 
tion as tomwhether those “museums and galleries now open 
should wemain open or not.” The meeting authorised the 
Committee of the Society to send a memorial to H.R.H. the 
Prince of Wales, requesting that in t# interest of the com- 
munity the Colonial and Indian Exhibition should he opened @n 


a few Sundays by free tickets. A 


MR. EDGAR CROOKSHANK writes, with reference to our article 
on the Royal Society sozrée last week, to say that by a slip the 
exhibition of micro-photographs and preparations of Bacteria 
were assigned to his friend Mr. Cheshire. The collection of 
photographs was exhibited by request, and represent many 
months’ work in endeavouring to overcome the difficulties of 
obtaining satisfactory results with the use of high powers 
(1-25th, 1-18th, and 1-r2th, o.i.), In many cases of preparations 

_ of Bacteria, such as cover-glass reparations, and especially the 
so-called ¢mpression-preparations, and particularly where there is 
much detail, Mr. Crookshank maintains that photography is the 
only satisfactory means for obtaining an accurate picture. In such 
cases photography excels in affording us absolute faithfiffness. 

THE hybrid trout reared at the South Kensington Aquarium 
from the ova of the, sea-trout, S. ¢rué/a, impregnated with the 
gnilt of the common trout, S. Sarto, in December last, show un- 
mistakable signs of hardihood. Comment has been made pre- 
vioysly in this journal upon the subject, as the facts adduced 
evidence the capacity of Salmonidz to give ova without descend- 
ing to the sea. There has been a much less percentage of 
mortality not only amongst the ova but the fry. At the present 
time they are located in a special pond at the Delaford Park 
Fishery belonging to the National Fish Culture Association, 
wher€ they continue to thrive exceedingly well. They were 
encouraged to feed after losing their sac sooner than other 
species of fry ; and‘without exception are growing rapidly. 

ON Saturday last 12,000 Severn salmon fry were turned into 
the River Dee. The ova were spawned by the Severn Fishery 
Board, and hatched out by the National Fish Culture Associa- 
tion. A large number of the same spavies will be deposited 
this week in the Severn, having been reared at South K€nsington 
for this purpose. be 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (A/acacus rhesus) from 
India, presented by Capt.’ Boyle; two Squirrel Monkeys 
(Chrysothriz sciurea) from Brazil, presented by Mr. George 
Liddell ; a Pig-tailed Monkey*(Afacaces nemestrinus) from Java, 
presented by Mrs. F. E. A. Prince; three Spgckled Terrapins 
(Clemmys guttata), seven Painted Terrapins (Clemmys picta), a 
Sculptured Terrapin (Clemmys insculpta, elevgn Striped Snakes 
(Tropidonotus sirtalis), three Ribbon’ Snakes (Tropidonotus 
saurita), seven Dekays Snakes (/schnoguathus dekayi), four 
Grass Snakes (Cyclophis vernalis) from North America, pre- 
sented by Mr. Samuel Garman, C.M.Z.S.; three Spanish 
Terrapins (Clemmys leprosa), European, presented by Mr.. 
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Cuthbert Johnson; a Quail (Coturhix communis), Eurepean, 
greentea by Mr. Kenneth Lawson ; four M&nq@branchs (Meno- 

ranchus lateraiis) from Norjh America, presented by Prof, 
Ramsay Wright ; two Wild Ducks (Aas doschas), British, pre- 
sented by Mr. G? Edison; a Comfhon Viper ipera berus)» 
British, presented by Mr. Percy®E. Coombe; a Macaque 
Monkey (Macacus cynomolgus) from India, deposited; gwo 
Spotted Hyzenas (Hyena crocuta) from South Africa, two Ruffs 
(Machetes pugnax), three Viperine Snakes (T7ropidonotus viper- 
inus), European, tw8 Lion Marmosets (Midas rosalia), a Spotted 
Cavy (Celogenys paca), two Ariel Toucans (Ramphastos ariel), 
two Crested Curassows (Crax alector), a Zenaida Dove (Zenaida 
amabilis) from Brazil, purchased ; four Bernicle Geese (Beruicla 
keucopsis), European, received in exchange; a Gayal (Bibos 
Jrontalis), an African Wild Ass (Zguus teniopus), a Japanese 
Deer (Cervus sika), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 


THE HELIOMETER OF THE VALE COLLE@E OBSERVATORY. 
—From Dr. Elkin’s report of the work done during the year 
ending June 1, 1885, we learn that the principal object of re- 
search has been the triangulation of the Pleiades, to which work 
the H€liometer was devoted from September 1884 to March 1885., 
It was originally intended to confine the investigation to the 
stars measured at Königsberg and to carry out only one method 
of triangulation. The scheme has been extended, however, to 
include all the stars in the Bonn Durchmusterung, within certain 
limits, down to magnitude 9'2, making sixty-nine stars in all, 
and also to obtain a determination of the relative positions of 
the stars which should be strictly comparable with the Königs- ` 
berg work, viz. measurement of distances and angles of position 
of the stars from Alcyone. The observations have all been 
reduced provisionally ; the final reduction cannot be undertaken 
until the results of the meridian observations of-the end stars 
of two zones serving to determine the scale value and zero of 
position have been received. from the observatorfes which have 
consented to make them. Measures of the moon from neigh- 
bouring stars have also been made on thirty-six nights near the 
first and last quarters, and the diameter of the moon has been 
measured at opposition on seven occasions. Observations have 
also been made of the diameter of Venus, the outer ring of 
Saturn, and of Titan referred to its primary. It is now proposed 
to devote the heliometer to systematic investigations in stellar 
parallax, and, judging from the results which have been obtained 
by Gill and Elkin at the Cape, we may expect that most valu- 
able work will be done in this direction with the heliometer at 
Yale College also. g 


e 

ECLIPSE OF JupiTEk’s FOURTH SATELLITE,—Ms. Marth 
pointed out some two years ago,,in a paper read before the 
Royal Astronomical Society (Monthly Notices, vol. xliv. p. 241), 
the importance of observing those eclipses of the fourth satellite 
of Jupiter which commence or end a series, in order to obtain 
data for correcting the tables. A slight error in latitude shows 
itself very strikingly on such occasions in the duration of the 
eclipse. Such observations are unfortuvately every rare, the 
Greenwich eclipse observations from 1836 to 1883 not affording 
a single instarice of angobservation which will assist in correcting 
the latitude. Mr. John Tebbutt, Windsor, New South Wales, 
noticing that two of the last eclipses of Ìhe cycle just closed 
were visible in New South Wales, drew attention to these facts , 
in the Sydney Morning Herald for March 27. We learn from a 
communication in the number for April 1 of the same paper wat 
Mr. Tebbutt was successful in his own observatioħs of the phe- 
nomenon. The disappearance of the satellite took place at 
14h. 38m. 34s. Windsor mean time, or 15m. 438, before the 
time given in the Nautical Almanac. The reappearance, on the 
contrary, was 8m. 55s. Jaze, the duration thus being 243m. 
longer than the predicted time. Mr. Russellgat Sydney? noted 
that the satellite had already disappeared when he began to 
observe, quite six minutes before Mr. Tebbutt lostesi€ht of it. 
Mr. Tebbutt was convinced, however, of the accuracy of his 
now observation. 3 > 

A New CoMET.—Mr. W. H.eBrapks, Red Hẹbuse Observa- 
tory, Phelps, New York, ditovered a bright comet on May 23, 
15h. Greenwich mean time. Its position wag as follows :— 
R.A. 11h. 55m., Decl.°8° 55’ N. 


.* 
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“ASTRONOMICAL PHENOMENA FOR THE the appoinfmgnť of a l&cturer in geography to deliver chilrset 


WEEK 18§6 MAY 30-¥UNE 5 » 


(FOR the reckoning of time the civil day, commencing at 
Greenwich meag midnight, counting the hours on to 24 
is here ersployed.) 


At Greenwich on May 30 


* @Sun rises, 3h. 52m.; souths, 11h, 57m. 15°7s. ; sets, 20h. 2m.@ 


decl. on meridian, 21° 48’ N. : Sidereal Time at Sunset, 
12h, 35m. è 
Moon (New on June 2) rises, 2h. 37m. 9? souths, gh. 20m. ; sets, 


16h. 14m. ; d&l. on meridian, 7° 36’ N. 
Planet Rises Souths Sets Decl. on meridian 
. m. h. m. h m. roy 
Mereury 3 20 10 58 18 36 17 39 N. 
Venus ... 2 22 9 5 15 48 7 43N. 
Mars . II 57 18 35 113* .. 00 6 44N. 
Jupiter... ... 12 57 ... IQ 15 I 33*... 2 50N. 
Saturn .. 550 .. I4 I 22 12 22 46 N. 
% Indicates that the setting is that of the following morning. 
May h. 
30 e Ie Venus in conjunction with and 1° 18’ north 
of the Moon. 
June 
4 .«. IO Saturn in conjunction with and 4° 1’ north 
of the Moon. e 
Variable Stars 
Star R.A. Decl. 
hm. Ou h. m. 
U Cephei o 52°2... 81 16 N. ... May 30, 2 57 m 
June 3, 2 37 m 
S Cancri e 8 37'4... 19 17 N. ... May 31, 22 12 m 
S Bootis s. I4 IQ'I ... 54 20 N. ... June 2, M 
3 Libræ © ee I4 549... 8 45S. ... May 30, 1 16 m 
U Corone ... ... I5 13°6...32 4N... 4, 31, 3 34 
R Herculis ... ... 16 rr... 18 41 N.... June 2, M 
U Ophiuchi... ... 17 10'8 ... 1 20N. ... May 31, 3 2m 
and at intervals of 20 8 
X Sagittasii... ... I7 40°4 ... 27 47 S. .. June 5, 2 20M 
W Sagittarii . I7 578... 29 35 S. ... ,, 2,21 30 7 
U Sagittarii... 18 25'2...19 12S. ... 4, I, 2140M 
B Lyre... - 18 45°99... 33 IGN... n» J, 


M signifies maximum ; #2 minimum. 


Meteor Showers 

The shortness of the nights at this season of the year greatly 
interferes with meteor observation, and no great periodical 
shower occurs at this time. Meteors from the following radiants 
amongst others have been observed. Near Cor Caroli, R.A. 
206°, Decl. 39° N. ; near e Corone, R.A. 240°, Decl. 25° N. ; 
near 8 Lyre, R.A. g80°, Decl. 298 N. ; near « Cephei, R.A. 
289%, Decl. 80° N. 


Stars with Remarkable Spectra 


Name of Star R.A. 18860 Decl, 1886°o Type of 
h. m. s. H A spectrum 
407 Birmingham ... ... I7 I4 2... 2154ŅN. ... II 
D.M. + 17° 3241 . I7 20 49 17 VIN... IIL 
ia Bright 
Arg. Oeltzen 17681 . I8 I 7... 21 1638S. lines 
D.M. +43°.2890 ... ... 18 3 21... 43 26'3 N. ... IIL 
458 Birmingham ... ... 18 38 51 &. 36 So7 N. ... IV. 
464 Birmingham... ... 18 43 43... 8 20S. .. IV. 
8 Lyre... ue ve 18 50 30... 36 45°2 N. ... IIT. 
R Lyre .. © oe IB 51 52... 43 47°O N. ... IIL 
222¢Schjellerup ... .°. 18 58 18 5512S... IV. 
° = = 





GEOGRAPHICAL NOTES 


IN hés presidential addréss at the annual.meeting of the Royal 
‘Geographical Society on Monday, the Marquis of Lorne, 
referring to the matter of geographical education, seid that the 
interest excited in the subject by the Society’s recent action has 
beenso great, and the expectation that the Society will con- 
tinue by taking some positive ste, s towards encouraging im- 
ppovements in the position of geography in schools and Univer- 
sities is so general, that the Council have felt encouraged and 
indeed b8urd to cary the scheme further. The Educational 
Committee of thg Society theréfore made certain suggestions to 
the Cougcil; which are now under consideration, and will pro- 
bably be aol. The principal of these suggestions relages to 

@e, 


where the Council may direct. In this matter the Counc#l wilb 
tak® suitable st®ps to obtain the co-operation of the Universities 
éof Oxford gnd Cambridge. In order still farther ty encourage 
the sclenitibe study of geo raphy gt the Universitie® the Com- 
mittee%uggest thaj a ate or travelling scholarship be given 
every alternate year to a student Who has shown marked ability 
in geographical Subjects, and who may des®e to visit one of the 
less-known districts of Europe, or the Mediterranean or Black 
Sea shores, and any results be communicated to the Sociéty. 
One or other of the annual pants which are at the Society’s 

isposal might be devoted to*this purpose. Another suggestion 
is aimed at reaching the intelligens dle ang working classes 
through the medium of the Universtty Extension Scheme. For 
this purpose a small annual grant is proposed. Another is that 


e| a medal be given by the Society to the student reported by the 


xaminers to have done best in physical geography in the first 
part of the Natural Sciences Tripos (Honours Examination). 
And finally, in order that all classes of schools may be reached, 
it is proposed that prizes be offered for competen® in geography 
to the students at the various training-colleges. ® ‘Here we 
reach the fountain-head of education, andéf we can secure ade- 
quate attention to geography in the institutions which send forth 
yearly troops of teachers to our Board and elementary schools, 
the Socfety will have accomplished much. It is evident, then, 
ethat the Soci@y has already accomplished a great deal. The 
mind of the public has been aroused and greatly enlightened on 
the subject ; our best schools and Universities have expressed 
their willingness to co-operate as far as possible in carrying out 
improvements ; and there can be little doubt that our proposed 
further action will bring results which the Council and all in- 
terested in geography have long desired.” 


In a paper contributed to the Bulletin of the Moscow Society 
of Naturalists (1885, No. 2) M. Smirnoff continues his most 
valuable delimitation of the vegetable zones of the Caucasus, 
which forms an introduction to a flora of the vascular plants of 
the region. He subdivides Transcaucasia into several zones, 
the central zone extending east to the meridian of She.nakha. 
This limit does not correspond to any orographical features, but 
separates from the remainder of Transcaucasia the region sub- 
ject*to the influence of the Caspian Sea. The littoral of the 


2 25 M | Black Sea in Transcaucasia is distinguished from the rest cf the 


region by high winter temperatures. As far as lat. 44° N., and 
even at an altitude of 150 metres, the winter is as mild as in 
Provence or in Central Igaly, only the setting in of Warm 
weather in spring being a little later. But as soon as the chain @® 
is crossed we find a rapid decrease of the winter temperagare, so 
that Yekaterinodar, on the northern slope of the chain, glthough 
only 20 miles further to the north and I° of longitude more to 
the east than Novorossiysk, has an average temperature during ° 
December and January 4° lower. Baku and Lencoran haVe 
winters very much like those of the Venetian littoral, but 
Derbent shows a sudden decrease of 3°°5 of temperature in 
January, probably due to the influence of ice gatherihg in the 
northern part of the Caspian Sea, while Petrovsk, only 70 miles 
further north on te same coast, shows a further sudden decrease 
of temperature in January. The ranges of the monthly average 
temperatures of different places show a still greater difference of 
climate. Thus, on the Black Sea coast, south of lat. 44° N., 
and even at Kutais, the difference between the warmest and the 
coldest months does not exceed 18° to 19°; it is the same as at 
Trieste and Athen€. But in Ciscaucasia it reaches 25°, and on 
the Solan littoral it varies fom 22°4 at Baku to 2978 at 
Petrovsk? Tt is still greater on the Armenian plateau (30° to 
35°); while in Central Transcaucasia it is generally les. than 
25°, and rapidly diminishes with the altitude of the place, 
reaching no more than 19°'5 at Shusha. These few data, to- 
gether with a map af isotherms prepared by M. Smirnoff, give a 
broad general idea as to the climatic conditions gf the Caucasus, 
and the consequent digtributiom of different regions of vegetation 
through the country. 
° 





TELESCQPIC OBJECTIVES AND MIRRORS: 
THEIL PREPARA TION AND TESTING * 

JT would probably lend an additional interest to a technical 
subject such as I have to bring before you to-night, could I 

preface my descriptio of the processes now employed in the 


7 Lecture given at the Royal Institution on Friday, April 2, 1886, by 
Mr. Howard Grubb, F.R.S., F.R.A.S. e 
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* construction of telescopic objectives by*a short historical account 
of what has been attempted and achieved in the past, but time 
will not permit. ° ° 


A very few words, however, on the history of glass manu? i 


facture agnecessary. š a 
As I pointed out last Saturday afternoon, Dollong’s Brilliant 
discovery, avhich afforded a Means of achromatising objectives, 
rendered possible tHeir gee ma of greater *size and perfec- 
tion than formerly, provided suitable material could be obtained. 
Btt the chromatic errors being removed, faults in the material 
hitherto masked by them were Gletected, and it was not until 
after many years that Guinand, a lôwly but gifted Swiss peasang, 
succeeded in pyducingNglaw disks of a considerable size and 
free from these defects. e è 
The secrets of his process have been handed down in his own 
family to M. Feil, of Paris (one of his descendants), and also 
through M. Bontemps, who for a time was associated with 
Guinand’s son, and afterwards accepted an invitation from Messrs. 
Chance Bros. and Co., of Bismingham, to assist them in an 
endeavour to fnprove that branch of their manufacture. Only 
these two Mouses, so far as I am aware, have succeeded in 
manufacturing opticad disks of large size. 
Testing of Optical Glass. —Let me heresay a few words re- 
specting the testing of optical glass; I mean of the material of 
the glass, quite apart from the optician’s work in forming it into 
an objective. ‘When received from the glass maf@ufacturer it is 
sometimes in this state, roughly polished on both sides, and 
sometimes in this, in which as you see there are small windows 
only, facets as they are called, polished on the edges. In case 
of lenses for telescopic objectives, it is always well to have them 
roughly polished on the sides, to avoid the chance of having to 
throw away a lens after much trouble and labour has been spent 
on it, 
There are only three distinct points to be looked to in the 
testing of optical glass: (1) general clearness and freedom from 
air-bubbles, specks, pieces of ‘‘dead metal,” &c. ; (2) homo- 
geneity ; (3) annealing. 
The first is the least important, and needs no instructions for 
detection of defects, any one can see these. The second is much 
more important, and much more difficult to test. 

The best test for homogeneity is one somewhat equivale@t to 
Foucault’s test for figure of concave mirrors. 

The disk of glass should be either ground and polished to 
form a convex lens, or if that be not convenient, it should be 
plaeed in juxtaposition with a conyex lens of similar or larger 
size, and whose excellence has been established by previous 
experience. 

The®lens or disk is then placed opposite some small 
brilliant*light, a small gas flame generally suffices, and at such a 
distance that a conjugate focus is formed at other side and at a 
cenvenient distance. When the exact position of this focus is 
found, the eye is placed as nearly as possible so that the image 
of flame is formed on the pupil. On looking at it with the 
eye in thés position, the whole lens should appear to be ‘‘ full of 
light”; but at the slightest movement to one side the light will 
disappear and the lens appear quite dark. Qf the eye be now 
passed slowly backwards and forwards between the position 
showing light and darkness, any irregularity of density will be 
most easily seen. 

Of course, like everything else, some experience is neces- 
sary. 

The rationale of this is very obvious. W®n the eye is placed 
exactly at the focus of a perfec lens, the image formed the 
pupil is very small, and the slightest movement of th® eye will 
cause the light to appear and disappear. If the eye be not at 
the focus, the pencil of light will be larger, and consequently it 
will require a much greater movement of the eye to cause the 
light to disappear. Now if any portion of the lens be of a dif- 
ferent density to the general mass, that portion will have a longer 
or a shorter foctis ; consequently ahile the light flashes off the 
general area of the lens quickly, it still remains on the defective 
portions. ° 

By imitating this arrangement and substituting a camera for 
the eye and forming the focus of a small point ofẹlight on the 
stop of the lens, I have succeeded in phStographing veins in 
glass, and sometimes have found this useful@as a record. 

The third point—that of proper annealing—is easily tested by 
the polariscope. 

For small disks the usual plan is to hold them between the 
eye and a polarising plane, such as a piece of glass blackened at 

e 
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back or a japanned surface, and look at them thipugh the facets, 
usi#g as an analyser a Nicol prism. 
Larger sizes, which are polishedeon 
easily examined. 


te surfaces, can be more 
It is difficult to describe the appearances, but 


j @ will put a few disks¢nto the lantern po®ariscope and endeavour 


to point out what amount of polarisatiow may safely be permitted 
in disks of glass to be used for objectives. 


@ The composition of metallic mirrors of the present day differ® - 





very little from that used by Sir Isaac Newton. Many and dif- 
ferent alloys have been suggested, some including silver or nickel 
or arsenic ; but there is@i(tle doubt that the best alloy, taking 
all things into account, is made with 4 atofMs of copper, and 1 
of tin, which gives the following proportions by weight: copper, 
252, tin, 117°3. ` 

Calculation of Curves.—Iaving now obtained the proper 
material to work upon, the first thing necessary is to calculate 
the curves to give to the lenses, in order that the objective, 
when finished, may be of the required focus, and be properly 
corrected for the chromatic and spherical aberrations. 

As this lecture is *ntended to deal principally with the tech- 
nical details of the process, I do not intend to occupy your time 
for more than a few moments on this head, nor indeed is it at 
all necessary. In my lecture last Saturday [explained the 
principles of achromatism, and in many published works full 
and complete particulars are given as to the calculation of the 
curves— particulars which are sufficient, and more than sufficient, 
for the purpose. 

Much has been discussed and written concerning the calcula- 
tion of curves of objectives, and much care and thought has been 
bestowed by mathematicians on this subject, and, so far as the 
actual constructors are concerned, a certain amount of veil is 
thrown over this part of the undertaking, as if there were a 
secret involved, and as if each had discovered some wonderful 
formule by which he was enabled to calculate the curves much 
more accurately than others. , 

I am sorry to have to dispel this illusion. Practically the 
case stands thus. ‘The calculation of the curves which satisfy 
the conditions of achromatism and desired focus is a most simple 
one, and can be performed by any one having a very slight alge- 
braical knowledge in a few minutes, provided the refractive in- 
dices and dispersive power of the glass be known. Both Messrs. 
Chance and Feil supply these data quite sufficiently accurately 
for small-size objectives. Speaking for myself, I am quite con- 
tent to take the figures as given by these glass manufacturers for 
any disk» up to ro inches in diameter. If over that size, I grind 
and polish facets on the disk 'and measure the refractive and 
dispersive powers myself. f 

The calculations of the curves required to satisfy the condi- 
tions of spherical aberration are very troublesome, but fortu- 
nately these may be generally neglected. , 

Some years ago the Rayal Society cagnmissioned one of its 
members to draw up tables for the use of opticians, giving the 
curves required to satisfy the conditions of both corrections for 
all refractiv€ and dispersive indices. 

A censiderable amount of labour was expended on this work. 
but in the end it was abandoned, for it was found that the calcu- 
lation of these curves was founded on the supposition that all 
surfaces produced by the opticians were truly spherical; while 
the fact is, a truly spherical curve is the exception, net the rule. 
The slightest variation in the form or figure of the curve will 
produce an enormous va$iation in the correction for spherical 
aberration, and it was soon apparent that the final*correction fos 
spherical aberration must be left to the optician and not to the 
mathematician. Odject-glasses cannot be made on paper. When 
I tell you that a sensible difference in®correction for spkerical 
aberration can be mide by half an hour’s polishing, gorrespond-, 
ing probably to a difference in the first place of decimals in radit 
of the curves, you will see that it is practically not necessary to 
enter upon any calculation for spherieal aberration. We know 
about what form gives an approximate correction ; we adhere ° 
nearly to tgat, and the rest is done by figuring of the surface. 

To illustrate what I mean. I would be quite wiging to under- 
take to alter the curves of the crown or flint lens of any of my 
objectives by a very large quantity, increasing one andesetreas- 
ing the other so as to still satisfy the conditions of achromatism, 
but introducing theoretically a large amount of positive “or 
negative spherical aberration, and yet to make out of the altered 
lens an object-glass perfectly comected fo®sphgrical aberration. 

I am now speaking of ordinary sizes. For very large sizes it 
is usyal to go more closefy into the calculatimgs $ but I may 
oe 
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remark that it esmi possible to make a better objective 
by deviating@rom the cumes which give a true correction for 
spherical aberration and cérregting that aberration by figuring, 
rather than if the strictly theoretical curves were adhered to. So 
far, then, as any calculation is required, the ordinary formulz 
given in th® text-books may be considered amply sufficient. 

Having now determined on the curves, we have to consider 
‘me various processes which the glass has to undergo from the 
time it is received in this form from the glass manufacturer to 
the time when it is turned out a finished objective. 

The work divides itself into five® @istinct operations: (1) 
rough grinding ; (2® fine grinding ; (3) polishing ; (4) center- 
ing ; (5) figuring and testing. 

(1) The rough grinding or approximate shaping of the glass 
is a very simple process. The glass is cemented on a holder, 
and is held against a revolving tool supplied with sand and 
water, and of a shape which will tend to abrade whatever por- 
tions are necessary to be removed to produce the required 
‘curves. These diagrams will illustrate the various operations. 

(2) Fige grinding. The tools used for fine grinding are of 
this form, and are made of either brass or cast iron. I prefer 
cast iron, except for very small sizes. They are grooved on the 
face, in the maner suggested by the late Mr. A. Ross, in order 
to allow the grinding material to properly distribute itself. 

If two spherical surfaces be rubbed together they will, as 
may be supposed, tend to keep spherical; for the spherical is 
the only curve which is the same radius every part of its surface. 
If fine dry abrading powder be used between, the same result 
will be obtained ; but, if wet powder be used, the surface will 
no longer continue spherical, but will abrade away more on the 
‘centre and edge than in the zone between. It was to meet this 
difficulty that the late Mr. A. Ross devised the idea of the dis- 
tributing grooves. The fine grinding process is the first of the 
series which calls for any skill on the part of the operator. 

That the modus operandi of the grinding be the more easily 
understood, let me explain the principle of the process in a few 
words. 

When two surfaces of unequal hardness are rubbed together 
with emery powder and water between the two, each little 
particle of the powder is at any given moment in either of these 
conditions: (a) embedded into the softer surface ; (4) rolling 
between the two surfaces; (c) sliding between the two 
surfaces. 

Those particles which become embedded in the softer material 
do no work in abrading it, and but little in abrading the harder. 
They generally consist of the finer particles, and are kept out of 
action by the coarser which are rolling or sliding between the 
surfaces. Further, those that are purely rolling do little or no 
work. The greater part of the work is -performed by those 
particles which are facetted and which séide between the two 
surfaces. é 

As the grinder is always of a fhuch softer material than 
the glass, there is much more friction between the grinder and 
these particles than between the glass and the same particles, 
and therefore they partially adhere to the grinder and are carried 
by it across the face of the glass. This being so, it is now easy 
to perceive what the best conditions for rapid grinding are. Not 
too little emery, for then there will not be enough of abrading 
particles ; pot too much, for then the particles will roll on each 
other and tend to crush and disintegrate each other instead of 
abrading the glass, but just sufficient gto form a single layer of 
particles between the grinder and the glass surface. 

In the grindin® of the small lenses, I mean up to 5 or 6 
inches diameter, it is usual to carry out the entire grinding pro- 
cesses,by hand ; above that size by machinery. Surfaces up to 
12 or even 15 inches can be ground by hand; but the labour 

ecomes s@vere, and for my part Iam gradually reducing the 
size for which the hand grinding is used, as I find the machine 
work more constant in its effects. j 

The Machinery used is the same as that employed for the 
polishing operation, and I shall describe it under that head 
further on. 7 

In the fine grinding operation by hand, the glass is usually 
cemefitag. on to a holder of this form, having (for smaller sizes) 
three pieces of cork, to which the lens is attached, and this 
ho@der being screwed to a spud or nose on top of a post screwed 
to the flog. The operator, having applied the proper quantity 
of moist emery powdd@® b€tweep the grinder and the glass, pro- 
ceeds to work th® former over the latter in a set of peculiar 
strokes, tfe amphitude and character ef which he varies accord- 
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itg to chcutnstances, atethe same time that he changes his 
position round the post every few seconds. ... ¢ a 

Alshorgh, as ¢ have shown, the harder material is abrade-l ° 
wry much more than the softer, yes the softer (the grinder) 
suffers consi@erable abrasion as well as the glass, anq the shall 
of the operator is shown by the facility with which he is able to 
bring the glMss to thé curve of the grinder without altering the 
curve or figure of,the latter. 5 y 

It is even possible for a skilled operator to take a lens of one 
curve and a grinder of, say, a deeper curve, and by manipulation 
to produce a pair of surfaces fitting together, and of shallower 
curves than either. ee 

*Aleasurement of the Curves.—In the garly stages of grinding, 
gauges of the proper radius, cut out*of Sheet bra¥ or sheet steel, 
ate used for roughly testing the curves of the lenses ; but wher 
we get to the finer grinding process it is necessary to have 
s@mething much more accurate. 

For this purpose a spherometer is used. It is made in varous 
forms, generally with three legs terminating in three hardened 
steel points, which lie on the glass, and a central sgrew with fine 
thread, the point of which can be brought down to dear on the 
centre of the glass. In this way the versed_sine of the curve for 
a chord equal to diagneter of circle formed by these points ts 
measured, and the te, OR of curve can be easily calentated fern 
this. . 

I do not findẹthe points satisfactory for regular work, They 
dte apt to get injured or worn, and for ground surfaces are a litle 
uncertain, as one or other of the feet may find its way intoa deep 
pit. This particular spherometer has three feet, of about half 
an inch long, which are hardened steel knife-edges forming three 
portions of an entire circle. In using this it is laid on the surface 
to be measured, and the screw with micrometer head is tained 
till the point is felt to touch the surface of glass. This scale and 
head can then be read off. The screw in this instrument has 
fifty threads to the inch, and the head is divided into 100 paris, 
so that each division is equal to gpg of an inch. With a little 
practice it is easy to get determinate measures to ;'; of this, 
or obv of an inch, and by adopting special precautions even 
more delicate measures can be taken, as far probably as 
xodsos OT qsoyog Of an inch, which I have found to be prac- 
tically the limit of accuracy of mechanical contact. 

To give an idea of the delicacy of the instrument, I bring ihe 
screw firstly into contact with the glass. Now the screw ts in 
good contact ; but there is so much weight still on the three feet, 
that, if I attempt to turn it round, the friction on the feet oppore 
me, and it will not stir except I apply such force as will cause 
the whole instrument to slide bodily on the glass. Now, how 
ever, I raise the whole instrument, taking care that my ands 
touch none of the metal-work, and that the screw be mot dis- 
turbed. I lay my hands for a moment on part of the glass 
where centre screw stood, and thus raise its temperatury 
slightly, and on laying the spherometer back in the same place, 
you now see that it spins on the centre screw, showing how 
easily it detects what to it is a large lump, caused by expansion 
of the glass from the momentary contact of my hand. 

Flexure.—One of the greatest difficulties to be contended 
with in the polisiing of large lenses is that of flexpre during 
the process. 

It may appear strange that in disks of glass of such consider- 
able thickness as are used for objectives, any such dimculty 
should occur; but a simple experiment will demonstrate the 
ease with which swch pieces of glass can be bent, even vader 
such #ight strain as their own weight. 

We again take our spherom aer and set it upon a polished 
surface of a disk of glass of about 7} inches diameter and 4 inch 
thick. I set the micrometer head as in the former experiment 
to bear on the glass, but not sufficiently tight to allow the instru- 
ment to spin round. This has now been done while the glass, 
as you see, is supported on three blocks near its periphery. I 
now place one block under the centre of disk agd remove the 
others thus, and you @ee the“instrument now spins round on 
centre screw. 

It is thus evident that not only is this strong plate of glass 
bending under its own weight, but it is bending a quantity easily 
measurable b# this igstrument, which, as I shall presently sow, 
is quite too coarse togmeasure such quantities as we have to deal 
with in figuring objectives. 

After this experiment no surprise will be felt when I say that 
it is necessary to take very special precautions in the supporting 
of disks during the process of polishing, to prevent danger of 
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* fexure; of course if the disks are pblished while‘in 2 state Bf 
e flexure, the r&sulting surface will not be true*when the, cause of 
flexure is removed. ° Å 
For small-sized lenses fo very special precautions are nece$- 
sary, but for all sizes over 4 inches in diameter I use the equili- 
brated I&vers devised by my father, æd utilised for the frst time 
on a latgescale in supporting the 6-foot mirror of ford Rosse’s 
telescope. These kave been elsewhere frequently described, but 
I have a small set here as dh example. 
eI have also sometimes polished lenses while floating on 
mercury. This gives a very beautiful support, but it is not so 
convenient, as it is difficult to Retp the disk sufficiently steagy 
while the polishing opeNgtiog is in progress without introducing 
other chances of strain. e 
So far I have spoken of strain or flexure during the process 8f 
working the surface ; but even if the surface be finished abso- 
lutely perfectly, it is evident from the experiment I showed yêu 
that very large lenses when placed in their cells must suffer con- 
siderable flexure from their own weight alone, as they cannot 
then be supperted anywhere except round the edge. 
To meetathis I proposed many years ago to have the means 
of hermetically sealing the tube, and introducing air at slight 
pressure to form an elastic support for thegbjective, the pressure 


to be regulated by an automatic arrangement according to theg 


altitude. My attention was directed to this matter very‘pointedly 
a few years ago from being obliged to use for thesVienna 27-ingh 
objective a crown lens which was, according to ordinary rules, 
much too thin. 

I had waited some years for this disk, and none thicker could 
be obtained at the time. This disk was very pure and homo- 
geneous, but so thin that, if offered to me in the first instance, 
I would certainly have rejected it. Great care was taken to 
avoid flexure in the working, but, to my great surprise, I found 
no difficulty whatever with it in this respect. ‘This led me to 
investigate the matter, with the following curious results. 

If we call f the flexure for any given thickness ż, and f’ the 

2 


flexure for any other thickness z’, then F = jz for any given 


load or weight approximately, But as the weight increases 
directly as the thickness, the flexure of the disks due tg their 
own weight, which is what we want to know, may be expressed as 


Jit 
T = tf 

det us now consider the effect of this flexure on the image. 
In any lens bent by its own weighf, whatever part of its surface 
is made more or less convex or concave by the bending has a 
correfponding part bent in the opposite direction on the other 
surface} which tends to correct the error produced by the first 
surface, This is one reason why reflectors which have not this 
second correcting surface are so much more liable to show 
strain than refractors. If the lens were infinitely thin, moderate 
flexure would have no effect on the image. The effect increases 
directly gis the thickness. If then the flexure, as I have shown, 
decreases directly as the thickness, and the effect of that 
flexure increases directly as the thickness, & is clear that the 
effect of flexure of any lens due to its own weight will be the 
same for all thicknesses ; in other words no advantage is gained 
by additional thickness. 

This has reference, of course, only to flexure of the lens in its 
cell after it has been duly perfected, and has nothing to do with 
the extra difficulty of supporting a thin lens during the grinding 
and polishing. processes. e Ad 

Polishing.—The polishing process can be, and is eften, con- 
ducted precisely in the same manner as the grinding, except that 
the abrading powders used (oxide of iron, rouge, an oxide of tin, 
putty-powder) is of a finer and softer description, and the surface 
of the polishing tool is made of a softer material than the metallic 
grinder. y 

Very nearlyall my polishing ds done on the machine I shall 
presently describe ; but before doing sof I will, with your per- 
mission, say a few words on the general principle of the polish- 
ing process. Various substances are used for the face of the 
polisher—fine cloth, satin or paper, and pitch. ich possesses 
two important qualities which render it @eculiarly suitable for 
this work, and it is a curious fact that we we its application for 
this purpose to the extraordinary perspicuity of Sir Isaac Newton, 
who we may fairly say was the first to produce an optically 
perfect surface, and that that material if not. only still used for 
the purpose, but is, as far as I know, the only substance which 
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possesses the peculiar qualifications ae to fulfil the required 
Cogditions. With skill and care, moglerately good@®surfaces can 
be obtained from cloth polishers 4 but it is easy to see why they 
can never be perfect. There is a certain amount of elasticity in 
cloth and in its ‘‘ nap,” and ‘there is comsequently a endency to 
round off the surfaces of the pits left dy the grinding powder, 
and to polish the bottom or floor of these pits at the same time 
as the upper surface. It is easy to show mathematically thm 
any process which abrades the floors of the pits at the same time 
as general surfaces even in a very much less degree, can never 
produce more than an @pProximation to a perfect surface, and 
practice agrees with the theory. Paper is®aid to be much used 
by the French opticians. I can say nothing about it. I have 
tried it and failed to produce a perfect surface with it, nor indeed 
should I expect it. It is of course open to the same objection as 
cloth. Pitch possesses, as I said, two most important qualities 
which render it suitable for the work ; the first, in its almost 
perfect inelasticity ; the second, a curious quality of subsidence, 
which we utilise in the process. 

If we watch with a microscope, or even a magnifiers the cha- 
racter of two surfaces during the process of polishing, the one 
with cloth, and the other with pitch, the difference is very 
striking. With the cloth polisher, the polislf appears much 
quicker, and it would at first sight appear as if the same polish- 
ing powder abraded more quickly on the cloth than on the pitch 
polisher, but I do not believe that such is the case, for if we look 
at the surface with a magnifier we shall find that, while all the sur- 
face has assumed a polished appearance, the surface itself has 
retained some of the form of the original pitted character with 
the edges rounded off; while in the pitch half-polished surfaces 
the floors of the pits are as gray as ever, and the edges are 
sharp and decisive. In pitch polishing, too, a decided amount 
of polish appears very quickly, and then for many hours there 
appears to be little or no further effect. Suddenly, however, 
the remaining grayness disappears, and the surface is polished. 
The reason of this is very obvious. The polisher being very 
inelastic, polishes first only the tops of the hills, and has to 
abrade away all the material of which these hills are composed 
before it reaches the valleys or floors of the pits. When it does 
reach them, the proper polish quickly appears. The second 
quality of pitch, that of subsidence, is also most valuable. 

Pitch can be rendered very hard by continued boiling. By pitch - 
I mean the natural bituminous deposit which comes to us from 
Archangel, not gas-tar pitch. It can be made so hard that it is im- 
possible to make any impression on it with the finger-nail without 
splitting it into pieces ; and yet even in this hard condition, if 
laid on an uneven surface it will in a few days, weeks, or months 
subside and take the form of whatever it is resting upon. The 
cohesion of its particles is not sufficient to enable it to retain its 


-form under the action of gravity; and as this condition is that 


which science tells us marks the differenge between solids and 
liquids, we must, paradoxical though it may appear, class even 
the hardest pitch among liquid instead of solid substances. 

Now how do weutilise this peculiar quality? ° 

Thg polishing tool is made by overlaying a metal or wooden 
disk formed to nearly the required curves by a set of squares 
of pitch, and while these are still warm pressing them against 
the glass, the form of which they immediately take. 

In the grinding process I showed you that the regulation of 
the abrasion was managed partly by the character of the stroke 
given, and partly by the docal touches given to the tool by the 
stoning process. ° . 

In polishing we still retain the same facifities for modifying 
the stroke, and the same rules I gave apply generally to the 
polishing process as well as the grindifig ; but we have not got 
any process equivalent to that of the local stoning, and even iff 
we had it would be useless, for this very quality of subsidence 
of the pitch would in a few minutes cause any part of its. 
surface which had been reduced ¢o come into good contact 
again; we must therefore look for some other means for pro-* 
ducing mgre or less abrasion whenever we require it. This we 
effect by modifying the size of the squares of pitch in the vaffous. 
zones. Practically it is done in this way by a knife and mallet. 
Whenever the squares are reduced, the abrasion will bealéss. 

This is a.well-known method of regulation; but the rationale 
is, I think, not generally ynderstood. It is generally explaħed 
that there is less abrasion because there is less abrdding surface. 
I do not think this is the true, @r at last @he entire, explanation. 
In order to understand the action, you must onceivg the pitch. 
to be constantly in a state of subsidence, thaygnfount of that. 
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subsidence deperglint of course on the pressure placed upon it. 
Now, if we reduce the size the squares in any zone while 
retaining the same distance from® centre to centre of squares, 
we increase at first the pressure per unit of area on the pitch 
squares in thas zone, and consequently the sfbsidence will be 
greater, and the action will nêt be so tight or severe on that zone. 

I Gnow of no substance but pitch and a few of the resins 
which possesses this peculiar quality except perhaps ice, and it is 
curious to think that the same quality which in ice allows of 
that gradual creeping and subsidence and g¢qnsequent formation 
of glaciers with their chgracteristic moraines, &c., will in pitch 
help us to produce accurate optical surfaces. 

Polishing-ALachines.—Vhe two best-known polishing-machines 
arethose of the late Earl of Rosse andthe late Mr. Lassell, the 
general forms of which were shown in these diagrams. Time 
will not permit me to enter into a minute description of their 
working, nor is it necessary, as both have been often described. 

A few words, however, as to the different character of the 
strokes given by these machines may be interesting. The stroke 
of Lord Ros€e’s machine may be imitated in hand-work by the 
operator traversing the polisher or mirror in a series of nearly 
straight strokes, ofgbont one-third the diameter of the glass, to 
and from himself, at the same time that he keeps walking slowly 
round the post, and instead of allowing the centre of polisher 
to pass directly over the centre of mirror, each stroke that he 
gives he slides a little (about one-tenth diameter) to oneeside 
and then a little to the other. 

Mr, Lassell’s stroke may be imitated by causing the polisher 
to describe a series of nearly circular strokes a little out of the 
centre, walking round the post at the same time; thus the 
centre of polisher will describe a series of epicycloidal or hypo- 
cycloidal curves on the speculum, 

Many years ago my father devised a machine, figured and 
described in Nichols’s ‘* Physical Science,” by which either of these 
motions could be obtained. We appeared to have got better 
results with Mr. Lassell’s strokes, for he afterwards devised a 
machine which gave the same character of stroke, but over which 
the operator had greater control, and this machine has been used 
for many years*with great success. Like all machines, however, 
which give a series of strokes constantly recurring of the same 
amplitude, it is apt to polish in rings It is impossible to 
obtain absolute homogeneity in the pitch patches, and if any 
one square be a shade harder than the general number, and 
that square ends its journey at each stroke at the same dis- 
tance from the centre of speculum or glass, there will almost 
surely be a change of curvature in that zone. To avoid this I 
have made a slight modification in the machine, which has in- 
creased its efficiency to a great extent. I will now place in the 
lantern a model of this machine, and first draw you a few curves 
with the machine in its old state, and afterwards in its improved 
state. e e 

In order to convey some idea of the relative quantities of 
material removed by the various processes, I have placed upon 
the walls a diagram which will illustrate this point in two dis- 
tinct ways. . 

The diagram itself represents a section of a lens of about 
8 inches aperture and 1 inch thick, magnified 100 times, and 
shows the relative thickness of material abraded by the four 
processes, bs z 

The quantity removed by the rough grinding process is repre- 
sented on this diagram by a band 25 inche$ wide, the fine grind- 
ing By one y inch wile, the polishing by a line ṣẹ inch wide, 
while the quantity removed by the figuring process cannot be 
shown even on this scale, asit would be represented by a line 
only*y94 9% inch thick. 

I*have alsoemarked on this diagram the approximate cost of 
abrasion of a gramme of material by each of the four processes, 
WIZ. t— 


a y -£ iS d. 
Rough grinding, about o o I per gramme. 
é Fine grinding, » 0 0 Ft y3 z 
Polishing, » O10 0 3i 
Figuring, -» 48 0 0 » 


Figuringand Testing.-—By the figuring process I mean the 
procesg of correcting local errors in the surfaces, and the bring- 
ing of the surfaces to that form, whatever it may be, which will 
cause the rays falling ongany part to be refracted in the right 
direction. When aneubjective has*undergone all the processes 
I have descri8eq and many more which are not so important, 
and with which ave not had time to deal, and when the 
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objective is centre apd pla@ed in its cell, it is, to lyok at, as 
perfect as it avill ever be, but to look through and use as aw 
objective’it may be i&eless. The fact is that when an objective 
has Aae througy all the processes deserfbed, and is in appear- 
awe a finished instrument, I Igok upop it as about onegai: 
finished. Threg-fourthy, of the wor Bs probably to be dune 
yet. True, sometimes this is by no mns the case, and J Have 
hasl instances of objectives which were perfect of the first trial; 
but this is, I am sorry to say, the exceptfon and not the rule. 

This part of the process naturally divides itself into two 
distinct heads :— g 

(1) sThe detection and localisafidn of faults—what may, in 
fact, be termed the diagnosis of the objactiyf. A 

(2), The altering of the figures of the different surfaces to cure 
these faults. This may be called the remedial part. 

& may be well here to try to convey some idea of the quanti- 
ties we have to deal with, otherwise I may be misunderstood in 
talking of great and small errors. 

l have before mentioned that it is possible to measure with the 
spherometer quantities not exceeding ynos Of an ind, or with 
special precaution much less even than that; but usefule@as this 
instrument is for giving us information as to tge general curves 
of the surface, it is utterP useless in the figuring process ; that 
is, @n error which would be beyond the power of the ~phero- 
meter to detect, would make all the difference between a good 
and a bad objectiv® 

Take actual numbers and this will be evident. Take the case 
of a 27-inch objective of 34 feet focus; say there is an error in 
centre of one surface of about 6 inches diameter, which causes 
the focus of that part to be gg of an inch shorter than the rest. 

For simplicity’s sake, say that its surface is generally fiat ; the 
centre 6 inches of the surface therefore, instead of being flat, 
must be convex and of over 1,000,000 inches radiu» The 
versed sine of this curve, as measured by spherometer, would 
be only about zyyyrp 4 Millionths of an inch, a quantity 
mechanically unmeasurable, in my opinion. 

If that error was spread over 3 inches only instead of 6 inches, 
the ver-ed sine would only be about yosigaq- Probably the 
effect on the image of this 3-inch portion of yẹ inch shorter 
focus would not be appreciable on account of the slight veevency 
of the raf&, but a similar error near edge of objective certainly 
would be appreciable. Until, therefore, some means be devised 
of measuring with certainty quantities of 1 millionth of an iach 
and less, it is useless to hope for any help from mechanical 
measurement in this part of the process. 

If, then, no known mechanical arrangement be delicate 
enough to measure these quantities, how, it may be asked, are 
these errors detected ? bg 

The answer to this is, that certain optical arrangements engole 
us to carry our investigations far beyond the limits of mechanical 
accuracy. Trials of the objective or mirror as a telescope are 
really the crucial test, but there are various devices by which 
defects are detected and localised. 

The best object to employ is generally a star of the thisd or 
fourth magnitude, when such is available, but as it frequently 
occurs that no such object is visible, recourse is had to artificial 
objects. The minute image of the sun reflected from liris 
polished balls of speculum metal, or even a thermometer bulb is 
a very good object; polished balls of black glass are also used 
with good effect; but as the sun also is of somewhai fickle 
disposition in this country, we have frequently to have recourse 
to artificial light. Smdll electric lamps, such as this, with thew 
light condensed and thrown on a eolished ball are very useful. 
In fact, I am hever without one of them in working order. 

For the detection and localisation of errors it is very useful 
to be provided with sets of diaphragms which leave cxpo-cd 
various zones of the surface, the foci of which ean then be 
separately measured, but a really experienced eye does not need 
them. 

For concave surfaces, Foucault test is useful. “I shail nei 
trespass on your time to explain this in detail, as it is described 
very fully in manf works, in none better than in Dr. Draper's 
account of the working of his own reflecting telescope, ‘Vi: 
diagram will givagan idea of the principle of the system, which 
is really the same as wh&t I have de-cribed as useful for detect- 
ing want of homogeneit¥ in the substance of the glass. 

‘This system is extremely useful for concave spherical surfar: 
but is not available for convex surfaces, and only partially avai 
able for concave parabolic surfaces. 

The really crucial test is, as I said before, the performance o 
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the image not only at the focus, but on each side af it, conveys 
to the practised eye all the information requ@red for the detegtion 
of the errors. 7 . 

If ff: objective have byt one sipgle fault, its detection is easy; 
but, it generally happens that there are @any faylts superposed, 
so to speak. There may®be faults of achromatism, and faults of 
figure in one or“all the surfaces ; faults of Adjustment, and per- 
haps want of symmetry from some strain or flexure ; and the 
skill of the artist is often severely taxed to distinguish one fault 
from the rest and localise it properly, particularly if, as is gene- 
rally the case, there be also We rbzndes in the atmosphere étself, 
which maskgthe faul inethe objective, and permit of their detec- 
tion only by long and Weary watching for favourable moments of 
observation. 

It would be impossible in one or a dozen of such lectureseas 
this to enumerate all the various devices that are practised for 
the localisation of errors, but a few may be mentioned, some of 
which have never before been made public. 

For def€ction of faults of symmetry, it is usual to revolve one 
lens on“inother and watch the image. In this way it can gene- 
rally be ascertained whether it is in the flint or crown lens. 

With some kinds of glass the curves*necessary for satisfying 
the conditions of achromatism and spherical aberration are sch 
that the crown becomes an equi-convex and the Hint a nearly 
-plano-concave of same radius on inside curv® as either side of 
the crown. This form is a most convenient one for the localisa- 
tion of surface errors in this manner. 

The lenses are first placed in juxtaposition and tested. Cer- 
tain faults of figure are detected. Now calling the surfaces 
ABCD in the order in which the rays pass through them, 
place them again together with Canada balsam or castor-oil 
‘between the surfaces B and C, forming what is called a cemented 
objective. If the fault be in either A or D surface, no improve- 
ment is seen ; if in B or C, the fault will be much reduced or 
modified. Now reverse the crown lens, cementing surfaces A 
and C together. If same fault still shows, it must be in either 
B or D. If it does not show, it will be in either A or C. From 
these two experiments the fault can be localised. 

It often happens that a slight error is suspected, but its 
amount is so slight that it appears problematical wif ther an 
alteration would really improve matters ornot. Or the observer 
may not be able to make up his mind as to the exact position 
‘of the zone he suspécts to be too high or too low, and he fears 
eto go to work and perhaps clo harm to an objective on which he 

has spent months of labour, and which is almost perfect. In 
many such cases I have wished for some means by which I could 
tefiporarily alter the surface and see it so altered before actually 
proceeding to abrade and perhaps spoil it. 

During my trials with the great objective of Vienna, I thought 
of a very simple expedient, which effects this without any chance 
at all of injuring the surface. If I suspect a certain zone of an 
objective is too low, and that the surface might be improved by 
lowering the rest of it, I simply pass my hand, which is always 
warmer than the glass, some six or eight times round that 
particular zone. The effect of this in raising the surface is 
immedately apparent, and is generally too much at first, but 
the observer at the eye end can then quietly watch the image as 
the effect goes off, and very often most useful information is thus 
obtained. The reverse operation, that of lowering any required 
part of the surface, is equally simple. I take a bottle of sul- 
phuric ether and a camel’s-hair brush, &nd pass the brush two 
or three times round the @art to be lowered, blowing on it 
slightly at the same time; the effect is immediat®ly perceived, 
and can always be overdone if required. 

So far then for the diagnosis. Now for the remedy. When 
the fault has been localised, the lens is again put upon the 
machine and the polisher applied as „before, the stroke of the 
machine and the size of the pitch patches being so arranged as 
to produc, or tend to produce, a slightly greater action on 
those parts that have been found fo be too high (as before 
‘described while treating. of the polishing proceses). 

The regulation of the stroke, excentricity, speed, and general 
action of the machine, as well as the size andgroportion of the 
pitch squares, and the duration of the®period during which the 
action is to be continued, are all mattes the correct determina- 
tion of which depends- upon the skill and experience of the 
‘operator, and concerning which it would be impossible to 
formulate any very definite rules. All thanks are due to the 
tate Lord Rosse and Mr. Lassell, and also to Dr. dela Rue, 
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for having published all particalarl of the process which they 
found capable of communication g but it is a @otable fact that, 
as far as it is possible to ascersain, every one who has succeeded 
in this line has done so, not by following written or communi- 
cated instructions, but by striking @ut a new line for himself; 
and I think Iam correct in saying that there $ hardly to be 
found any case of a person attaining notable success in the art of 
figuring optical surfaces by rigidly following directions op in- 
structions given or bequeathed by others. 

There is one process of figuring which is said to be used with 
success among Cofftfhental workers. I refer to the method 
called the process of local touch. In@his process those parts, 
and those parts only, which are found to be high, are acted upon 
by a small polisher. 

This action is of course much more severe ; and if only it were 
possible to know exactly what was required, it ought to be much 
quicker ; but I have found it a very dangerous process, I have 
sometimes succeeded in removing a large lump or ring in this 
way (by large I mean 3 or 4 millionths of an inch), but I have 
also and much oftener succeeded in spoiling a surfage Ly its use, 
Ilook upon the method of local touch as useful in removing 
gross quantities, but for the final perfecting of the surface I 
would not think of employing it. g 

In small-sized objectives the remedial process is the most 
troublesome, but in large-sized objectives the diagnosis becomes 
much the more difficult, partly on account of the rare occurrence 
of a sufficiently steady atmosphere. In working at the Vienna 
objective it often happened when the figure was nearly perfect 
that it was dangerous to carry on the polishing process for more 
than ten minutes between each trial, and we had then sometimes 
a week to wait before the atmosphere was steady enough to 
allow of an observation sufficiently critical to determine whether 
that ten minutes’ working had done harm or good. It must not 
be supposed either that the process is one in which improvement 
follows improvement step by step till all is finished. On the 
contrary, sometimes everything goes well for two or three 
weeks, and then from some unknown cause, a hard patch of 
pitch perhaps or sudden change of temperature, everything goes 
wrong. At each step, instead of improvement ghere is disim- 
provement, and in a few days the work of weeks or months per- 
haps is all undone. Truly any one who attempts to figure an 
objective requires to have the gift of patience highly developed. 

In view of the extraordinary difficulty in the diagnostic part 
of the process with large objectives, it is my intention to make 
provision which I hope may reduce the trouble in the working 
of the new 28-inch objective for the Royal Observatory, Green- 
wich. 

Two of the greatest dificulties we have to contend with are : 
(1) the want of homogeneity in the atmosphere, through which 
we have to look in trials of the objective, due to varying hygro- 
metric and thermometgic states of garious portions; and (2) 
sudden changes of temperature in the polishing-room. The 
polisher must always be made of a hardness corresponding to 
the existing temperature. It takes about a day to form a polisher 
ofdarge size, and if before the next day the temperature changes 
I0° or 15°, as it often does, that polisher is useless, and a new 
one has to be made, and perhaps before it is completed another 
change of temperature occurs. To grapple with these two 
difficulties I propose to have the polishing-ahamber under 
ground, and, leading from it, a long tunnel formed of highly 
glazed sewer-pipes abut 350 feet long, at the end of which is 
placed an artificial star illuminated by electtic light; on the 
other side of the polishing-chamber is'a shorter tunnel, forming 
the tube of the telescope, terminating in a small chamber for 
eye-pieces and observer. About half-way in the long tunnel there 
will be a branch pipe connected to the air-shaft of the fan, 
which is used regularly for blowing the blacksmith’s fire, and 
through this, when desired, a current of air can be sent to 
“wash it out” and mix up all currents of varying temperature 
and density. It may be found necessary even to keep this gofhg 
during observations. 

By this arrangement I hope to be able to have trials whenever 
required, instead of having to wait hours and days for a favour- 
able moment. o 

Figuring of Plane Mirrors.—There is a general idea that the 
working of a plane mirror or one of very long radius is ® more - 
difficult operation than those of more ordinary radi. This is not 
exactly the case. There is mo greater tiffigulty in figuring a low 
curve than a deep one, but the difficulty in the casg of absolutely 
plane mirrors consists stmply in the fact thateg tHtir figuring there 
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is one additionalgcofidition ta be fulfilled, viz. that the gene | 


radius of curvature must be niadg accurate within very narrow 
limits. In figuring a plane mirror to use, for instance, in front 
of even a small objective, sgy 4-inch aperture, an error in radius 
which would c@use a differenge of focus of yẹy of an inch would 
seriously injure the performance. This would be about equiva- 


_lent go saying that the radius of curvature of the mirror was 


about 8 miles, the versed sine of which, with the 6-inch sphero- 
meter, would be about gyhyr Of an inch. Now what I mean 
to convey is this: that it would be just @& @fifficult to figure a 
convex or concave lens agmoderate curvature as a flat lens of the 
same size if it were necessary to keep the radius accurate to that 
same limit, 2. one-tenth of a division of this spherometer. 

Lick Observatory.—For the final testing of large objectives or 
mirrors, it is necessary to have them properly mounted, and in 
such a manner that they can be directed conveniently on any 
celestial object, and kept so directed by clockwork, to enable 
the observer to devote his whole attention to the testing. I 
had not intended touching at ail on the subject of the mounting 
of telescopes but I have heen asked to call your attention to 
this model of a proposed observatory for Mount Hamilton, 
California, as it embraces some novel features, but I shall do so 
in only a very few words. 

Most here are probably aware that a monster observatory is 
in course of erection in California, a large sum of money haying 
been left for the purpose by a Mr. Lick. The observatofy is 
already partly complete, and contains some excellent instru- 
ments of moderate size, the work already done with which 
warrants us to hope that the great 36-inch refractive about to be 
erected will be placed under more favourable conditions for work 
than any other large telescope in the world. 

The 36-inch objective is at present in process of construction 
by the Messrs. Clark of America, but the mounting has not yet 
been contracted for. 

Some years since, in a paper published in the Zrzszsac ‘ions of 
the Royal Dublin Society, I shadowed forth a principle which I 
considered should be adopted in great telescopes of the future. 
The trustees of the Lick Observatory having invited me to 
design an instrument for the 36-inch objective, { have put into 
practical form what I had before given but general principles of, 
and the design which this model illustrates is the result. 

Whether this design will ever be carried out or not I cannot 
tell, but even as a proposal I trust it may be interesting enough 
to excuse my introducing it (somewhat irrelevantly perhaps) to 
your notice to-night. 

The design includes the equatorial itself, with its observatory, 
dome, and provision for enabling the observer to reach the eye 
end conveniently. 

The conditions I laid down for myself in designing this obser- 
vatory were that it would_be possible for the observer single- 
handed tg enter the equatdfial room at arfy time, and that, with- 
out using more physical exertion than is neces-ary for working 
the smallest-sized telescope, or even a table-microscape, he 
shouid be able to open the 7o-foot dome, turn it round back- 
wards and! forwards, point the equatorial to any part of tfe 
heavens, revolving it in right ascension and declination to any 
extent, and finally (the most difficult of all) to bring his own 
person into a convenient position for observing. I say this last 
is the most difficult of all, for I think any who have worked 
with larger instruments will allow that there is generally far 
more trouble in moving the observatory chair (so called) and 
placifg it in proper @osition than in pointing the instrument 
itself. In this instrament the ‘“‘chair” would require to be 
25 feet high, and with its movable platform, ladder, balance- 
weight, &c., would weigh probably some tons. Even if very 
perf€ct arrangeMents were made for the working of this chair, 
the mere fact that the observer, while attempting to make the 
‘most delicate observations, is perched upon a small and very un- 
pragected platform 25 feet above the floor, and in perfect dark- 
ness, tends to reduce his value as an observer to an extent only 
to be appreciated by those who have tried it. z 

No matter how enthusiastic a man may be at his work, I 
would noteput a high value on his determinations if made while 
in a position which calls for constant anxiety for his own per- 
sonal ggfety. I would go even further still, and say that even 
personal comforts or discomforts have much to do with the value 
of observations. ee ž 

I propose, therefor® that all the various motions should be 
effected by wMewpoywer. There are wager engines of various 
forms now made, she of which have no dead point, and having 
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-of the observatory movable. 
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little wis inertia, arè eaSily stopped and started, and @re conste 
quently well Sdaptecgfor this work. 

I $ropose to use four of them: one fer the right ascension 

tion of the ifStrument, and one for the declination ; ape for 
revolving tke dome, and on® for wafsing and lowering the 
observer himself; but istead of having anything of the nature 
of a 25-foot chair or seaffold, I propose to make éhe 7o-foot floor 
It is bagunced by counterpoise 
weights, and raised and lowered at will by the observer. ‘Then 
the observer can without any effort raise and lower the whole 
floor, carrying himself and twentyeptople if desired, to whatever 
heigh? is most convenient for observation and wherever he in 
observing, he is conscious that he has *. fo-foot ffor to walh 
abou on, which even in perfect darkness he can do in s:fety. 

he valves and reversing gear of the water engines are actuated 
by a piece of mechanism, the motive power of which may be a 
heavy weight raised into position some time during the previous 
day by man- or water-power. By means of a simple electrica! 
contrivance, this piece of machinery itself is under thescomplete 
control of the observer, in whatever part of the room $e may 
be, and he carries with him a commutator of a compact anil con- 
venient form, with eight &eys in four pairs, each pair giving for- 
ward and backward movements respectively to (A) telescope 
movement ia right ascension; (B) telescope movement in 
declination ; (C) ‘regolution of dome ; (I) raising of floor. 

The remaining operation—opening of shutter—is easily 
effected without any additional complication. 

It is only necessary to anchor the shutter (which moves back 
horizontally) to a hook'in the wall and u:ove the dome in the 
opposite direction by motion C ; tke shutter must, of course, be 
opened by this motion. .. . 

It is very possible that there may be some here who have 
found what I have had to say on the subject of the figuring of 
objectives very unsatisfactory. They may have expected, natu- 
rally enough, that, instead of treating of generalities to such a 
large extent as I have done, I should have given precise direc- 
tions, by the following of which rigidly any person could make 
a telescopic objective. 

To those, however, who have followed me in my remarks, the 
answer tathis will probably have already suggested itself. It is 
the same answer which I give to those who visit my works anl 
ask what the secrets of the process are, or if I am not afraid 
that visitors will pick up my secrets, All the various processes 


which I have described up to that of the figuring are, I cai sider, g 


purely mechanical processes, the various details of which can be 
communicated or described as any mechanical process can be ; 
but in the last final and most important process of all there ds 
something more than this. A person might spend a year 
or two in optical works where large objectives are made, 
and might watch narrowly every action that was taken, see every 
part of the process, teke notes, and so forth, and yet he could no 
more expect to figure an objective himself than a person could ex- 
pect to be able to paint a picture because he had been sitting in 
an artist’s studio for the same time watching him at his work. 
Experience, and experience only, can teach any one the art, and 
even then it is only sonfe persons who seem to possess the power 
of acquiring it. 

A well-known and experienced amateur in this work declared 
his conviction that no one could learn the process under nine 
years’ hard work, and I am inclined to think his estimate wa» 
not an exaggerated one.g 

True, itemay be said that large objectives can be and are 
generally turngl out by machinery, but what kind of an objective 
would any machine turn out if left to guide itself, or left to 
inexperienced hands? 

At the risk of being accused of working by what is generally 
called the rule of thumb, I confess that conditions often arise, 
to meet which I seem to know intuitively what ought to be done, 
what crank to lengthen, what tempering is required ofthe pitch 
square; and yet if I were asked ? should find it very hard to 
give a reason for my so doing which would even satisfy myself. 

I may safely say that I have never finished any objective over 
1o inches diameter, in the working of which I did not meet with 
some new experie&ice, sope new set of conditions which I had 
not met with before, andy which had then to be met by special 
and newly-devised arrangements. 

A well-known English astronomer once told me that he con- 
sidered a large objective, when finished, as much a work of art 
as a fine painting. 

I have myself always looked upon it less aga mechanical 
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operatios than a work of art. It is, enoseover, an art most 
difficult to communicate. It is only to þe acquired, by some 
persons, and that after years of toilsome effort, and evn the 
most experienced find it impossible to reduceetheir method to 
any@xed rules or formutee ° e e 
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INDIAN CASTINGS AT THB INDIAN AND 
COLONIAL EXHIBITION 
AT 


the last meeting of the Iron and Steel Institute Mr. C. 

Purdon Clarke, C..sa Keeper of the Indian Section, 
South Kensington Museum, read a paper ‘‘On Certafh De- 
scriptions of Indian Wgstings ” as follows :— 

The importation of partly manufactured material is at present 
exercising considerable influence over many of the native arts of 
Oriental countries and India. The supply of machinesm&de 
thread has doubled the village hand-looms in some districts of 
Madras, and gold thread from Germany has enabled the brocade 
weavers go compete with *the imitation brocades sent in from 
Europg, 

In some handicrafts, however, the supply of European mate- 
rial has produc€d a contrary effect. Iron and steel, bar and 
rod, have displaced an ancient industry, and sheet copper and 
brass have robbed the founder of half his work. eFormerly®the 
only means of producing sheet-metal was Dy hammering cast 
plates, an expensive method, only resorted to when thfh flat 
coverings were required for wooden or other objects. For very 
large vessels, where weight was required to be kept down and 
strength maintained, hammered sheet was used; but generally 
the founder was employed, to save as much as possible the 
labour of forming the furnished castings which required but 
little beating out, trimming, and brazing. 

In the case of a bowl, or flat jar with a narrow mouth, the 
founder would prepare a cast not unlike in shape and thickness 


` that of an ordinary flower-pot saucer, from which, by constant 


hammering, the bulbous sides would be formed, projectin, 
beyond the rim, which would remain of its first diameter an 
thickness. When finished, such a vessel would be nearly double 
the size of the first cast, and a remarkable example of the native 
knowledge of the composition of bronzes and anngling pro- 
cesses. 

It is worthy of noting that the chief means of detecting 
modern from old Persian and Saracenic metal vessels is by 
examining the brazen joints, which in ancient vessels are rare. 
When not found, a close examination will show the vessel to 
be a thin casting, the ornamentation being by inlay, or chasing 
and hammering, which, being done after the cast is made, gives 
the reverse side the appearance of chased sheet metal. 

So far as he could ascertain, there were three methods of 
casting practised in India. The first, by moulds in sand; the 
second, moulds in clay not unlike plasterers’ piece-moulds ; the 
third, clay moulds formed on a wax model, the cire perdu of 
Europe. 

The first of these was well known in Europe, but the second 
‘was, he believed, now described for the first time. In preparing 
the mould, impressions of the various farts of the pattern are 
taker?in clay, and these pieces when nearly dry are, after trim- 
ming, stuck neatly together, and kept in place by several layers 
of mud, in which some fibre is mixed. The mould when ready 
has but one vent, which, placed on the most convenient side, is 
carried up into a sort of bottle-neck.¢ If the object is small, 
several moulds are attached together, and the vents wnited by a 
single short neck of clayto which a crucible inclosed in an 
egg-shaped ball of clay, is attached. The size of this crucible 
depends upon the exact amount of metal required to fill the 
mould or moulds; and this quantity being known by experi- 
ence, the founder places it inside before closing up. No pro- 
vision is made for the escape of air fom the mould when the 
metal is poured in. The mould and crucible (now in one piece) 
is allowed to dry; and after sevegal coats of clay, tempered 
with fibre, have also been well baked on by the sun, the furnace 
is prepared. This is simply a circular chamber about 2 feet 
6 inches in diameter, 2 feet in height, with a perforated hearth 
and no chimney. Half filled with scharco@l, a good heat is 
obtained by the use of several sheepskin bellows from beneath. 
‘When ready, as many moulds as the furnace will hold are placed 
in it, the crucible end of each being embedded in the fire. A 
cover is placed over, and the fire kgpt up until, upon examina- 
tion, the moulds are found to be red hot. They are then taken, 
one at a time, and replaced in a reverse position, the crucibles 
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being now above. The metal floys down fntga red-hot mould’ 
and penetrates the finest portion#of the surface without suffering 
from air or chilling. The fir€ is allowed to gradually cool, and 
when the objects, are broken out of fheir clay covering, the metal 
is soft and malleable. ° 

The third manner of casting (thft by the use of a wax pattern 
which is destroyed in the moulding) was well known, but jn one 
particular case the process had been carried further than would 
be at first believed, and of this he would now attempt a 
description. e 

The object produced is an ankletga flexible ring about 4 
inches in diameter, made from an endless curb chain. Such 
curb chain trinkets are common in India, and are generally made 
from „thick silver wire rings interlinked and soldered one by one. 
In th's example the anklet is of bronze, and consists of a com- 
plicated chain of forty-three detailed links, the whole being 
cast by a single operation. The first part of the process is the 
preparation of a pattern in wax, a delicate work, each link 
having to pass through four others, and to bear three small 
knobs or rosettes. These are in two instances b&t ornaments ; 
the third, however, serves as a channel for the metal to enter 
each ring. e 

Then commences the most difficult part of the work, each ring 
having to be slightly separated, and this is effected by painting 
in a thin coat of fine clay until there is sufficient to form a par- 
titi@n. Other coats of clay are added until a thickness of about 
half an inch is attained, when a groove is cut round the upper 
side of the ring, and deepened until the row of knobs is bared. 
The wax is then melted out, and the mould attached to a 
crucible as before described. When cast, and the mould broken 
away, the chain comes out inflexible, being attached to a rod 
which runs round where the groove was cut. This is broken off, 
and the chain is complete. 

Having been consulted respecting the trades to be represented 
in the Indian Courts of the Colonial and Indian Exhibition, he 
recommended amongst others a good brassfounder to be sent. 
Dr. Tyler, who was charged with the collection of these 
artisans, engaged one of the best he could find, but up to the 
present the foundry is not in working order. ° 

One of these combined crucible moulds was submitted for 
inspection, with fragments of another, also a cast curb chain 
anklet ; the author concluding by thanking the members for this 
opportunity of publishing an interesting process. 





A NEW SPECTROMETER 


IX equipping the Physical Laboratory of University College, 
Dundee, I felt considerable difficulty in deciding on a 
spectrometer for accurate work ; it was easy to get a simple 
instrument for qualitative experiments and rough quantitative 
work, but it was only®after consulting several friends and com- 
municating with two or three firms that about two years ago I 
wrote go Mr. Hilger, in the hope that from him we might obtain 
an instrument capable of working to as high a degree of accu- 
racy as would enable our best students in the laboratory to do 
advanced work. Considering that a second of are is by no 
means an unusual limit of error in angular measurement, and 
that it is of the order £: 1,000,000, the whole circle being unit, 
we thought that while further capability in reading power would 
be more than countgrbalanced by various indeterminate errors, 
yet it should be possible to obtain this accugacy with a suitable 
instrument. e ° 

Prof. Liveing was kind enough to give us valuable information 
about one of his own instrumentseof which the plans were sent ' 
to us by Mr. Hilger for inspection ; and Mr. Capstick and I 
finally decided to ask Mr. Hilger whether he culd not arfange 
two microscopes on the instrifment in place of the one which 
Prof. Liveing’s has. 

As a consequence, Mr. Hilger presented sugtestions for a 
spectrometer which is now in this college, and is capable of read- 
ing dfrectly to one second of arc and yielding reliable re@ults, Its 
construction is very simple. The collimato® stands on a heavy 
pillar by itself; and the circle, divided to five mingles of arc on 
a ring I5 inches in diameter, with six radial spokes, is carried 
on another pillar. The telescope, counterpoised, turn on the 
same axis, but does not touch the circle at any point ; and the 
reading is managed as followg: faom the telescope-bearing a 
double girder with a semicircular plan @ied across its diameter 
by tubes of brass strgtches horizontally apoye tħe semi-circum- 
ference of the divided circle ; to this girdertre fixed, at its ends, 

act 
e 


Vay 27, 1886] 


two long focus migrostopes, whose axes produced intersect the 
divided circle at the extremitie? of a diameter. They are read 
poy means of a pointer and spider-Rne micrometer, whose head 
is divided into 300 parts, each of which represents one second 
of are, The nsicroscopes are carried at such a*height that they 
easily pass the collimator, and®*they can be read in any position, 
and the light from the collimator passes clear under the girder, 
J. E. A, STEGGALL 








THE ABACUS INgEUROPE AND THE EAST 


At a late meeting of the Asiatic Society of Japan (reported 

in the Yapan Mail), Dr. Knott read a paper on “ The 
Abacus, and its Scientific and Ilistoric Import.” A portion of 
the paper described the various arithmetical processes connected 
with the sorodai, the form of the abacus employed in Japan. 
The writer pointed out that in all arithmetical operations up to 
the extraction of the cube root, the soroban really possessed 
distinct advantages over ordinary ciphering. This in itself ex- 
plained why ae instrument, which in Europe is suggestive of 
an infant school, has in the East survived till the present day. 
The rest of the paper was a discussion of the peculiar position 
which the abacus, used in its widest signification, holds in the 
history of the progress of arithmetic and mathematics, and of 
science and civilisation generally. The following is an abstract 
of the argument, the ultimate object of which was to exain 
why the abacus had died in Europe but lived in China, and 
why the cipher system of numerals had grown up in India but 
not in China. 

The abacus, as used in China and Japan, bears, on the sur- 
face of it, evidence of a foreign origin. The numbers are set 
down on it with the larger denomination to the left—a method 
which could hardly be believed to have been invented by the 
Chinese, who tend to work from right to left, and who have 
always named their compound numbers beginning with the 
higher denominations, The Chinaman says ‘‘one hundred 
forty-five,” as the Englishman does ; but the Englishman once 
said ‘fone hungred five-and-forty,” as the German still does ; 
while in some of the Aryan languages of India, and in the 
Arabic of to-day, the number is named ‘‘five-and-forty and one 
hundred.” The Arab writes from right to left, so that, had the 
abacus been invented by such a people who, so to speak, both 
wrote and spoke inversely, it would have indicated the number 
as it does. In fact, the abacus could only have arisen in its 
present form amongst a people who either wrote and spoke 
directly, or wrote and spoke inversely. Asa matter of history, 
the geographical home of the abacus is India, but, unless there 
is conclusive evidence to the contrary, we cannot regard it as 
an invention of Aryan Indians, who, although they wrote 
directly, spoke inversely. — They probably borrowed it from the 
Semitic merchants, and tise, with thei® inverse speaking and 
inverse writing, may have invented it, or perhaps received 
it from a direct-speaking, direct-writing people, guch as 
the highly-cultured Accadians seem to have been. The 
abacus was evolved, no doubt, from the human hand, which, 
with its ten fingers, was the only counting-board used by 
primitive man. Its course of development is quite distinct from 
that of the symbolic representation of numbers, These latter 
we can trace through four stages, which may be called the pic- 
torial, the symbolic, the decimal, and the gipher. The pictorial 
we find in the Egyptian hieroglyphic ai the Accadian cunei- 
form ; the symbolic i@ the hieratic, Pheenician, Hebrew, Greek, 
Roman, and the host of systems which grew up with the deve- 
lopment and spread of alphabets and syllabaries, and the decimal 
in the simplification of these which live to-day in the Chinese 
and Tamilic sfstems. Once the decimal stage was reached, its 
general similarity to the abacu§ indications suggested bringing 

- them into still closer correspondence. This took place amongst 
the Aryan Podians, who, along with their brethren of the West, 
very soon discarded the abacus for the, to them, more convenient 
cipher®notation. _ With the Chinese and Tamils, howe®er, no 
advance was made in this direction, a fact especially surprising 
in the ca®ggpf the latter, who have lived in close contact with 
peoples that have long used the cipher system of numerals. One 
reasow for the Chinese conservatism in so adhering to an un- 
wieldy notatign might be their vertical*mode of writing, with 
which no very striking simil@rity hetween their symbolising of 
numbers and the aba@us columns would appear. But this does 
not explain theeonservatism of the Tamils, who write from left 


to right, nor yet fhe persistence of the abacus for centuries face 
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to face with the Undign cipħer system. The explapation is 


‘erather to be feund in the system of nomenclature, which, being 


directgboth among tif! Chinese and the Tamils, fitted perfectly 
with the abacus jpdications. For this rea$on the manipulation 
of the abacug in China and Japan is moge rapid and certai&\ {han 
ciphering, and hgnce, thgre being no ‘advantage for simple arith- 
metical operations in tne latter, the ci#her system did not Ye- 
velep in these countries, and even when introduced from the 
West in all its vigour could not displace “the rod and the 
beads.” 
never work the abacus with the same facility as the Japanese 
unlessde worked from right to left, a mode of procedure quite 
foreign to his nature. It is not so foraigneto the Ghinese and 
Japangse, however, to work from left to fight, as shown in the 
formation of each individual ideograph employed in writing. 
Heticg the abacus suited the Chinese language better than it did 
any of the Aryan languages in their original mode of number- 
naming. The influence of the notation which was developed 
from Semitic sources under the influence of the abacus, has in 
later times compelled many of the Aryan languages to Sssimilate 
as far as possible to the direct mode of numeration ; bu®in the 
English f/teex, the German fiizfzekn, and the Jgench gxuinz, we 
still have the relics of thé®riginal inverse mode of naming, alike 
peaaliar to Agyan and Semitic peoples. 

In the course of the discussion which followed, it was men- 
tioned that Chineg® mathematics were first studied in Japan 
about 900 A.D., and that the Japanese ascend by powers of 
10,000 in their treatment of larger numbers. 





THE GAZETTEER OF RUSSIA} 


WE have received the concluding fascicule of the ‘‘ Geogra- 
phical and Statistical Dictionary of the Russian Empire,” 

published by the Russian Geographical Society, and edited by M. 
P. Semenoff. This monumental work, which was begun more 
than twenty years ago, has been now concluded in five large 
octavo volumes, and will remain for many years the most trust- 
worthy and complete source of information for the geography of 
the empire, exclusive of Poland, but inclusive of the former 
Russian dominions in America. It may be regretted that the 
editor of the ‘‘ Dictionary” has been diverted by so great a 
variety of geographical, statistical, and administrative work from 
this undertaking, and that therefore the last fascicule appearing 
twenty-three years after the first, the statistical information con- 
tained in the first fascicules and.yolumes has become out of date. @ 
But notwithstanding that, the ‘‘ Dictionary ” has not become old. 
Its value is not in the statistical data it contains ; it is much 
more in the excellent geographical descriptions of the localjfes 
treated—that is, of each separate government of Russia, Siberia, 
Turkestan, and Caucasus—of the seas that border Russia, and 
their islands. Several articles are excellent and most complete 
monographs, and we need only mention those on the Amur, 
Caucasus, Sakhalin, the Northern Ocean, or Turkestan to 
remind geographers of these excellent descriptions of whole 
regions. The geology, the flora and fauna of each region 
have received much atgention. These descriptions will not soon 
be old—they can be only completed. ° 

At the end of each article there is, moreover, a most com- 
plete bibliography of the larger geographical works in which the 
place described m the article has been mentioned, as also 
of monographs dealing with it, and of newspaper articles. This 
bibliography is invaluable for the geographer. On the whole, 
the equally high standard of all gægraphical descriptions and 
the unity of konception in all of them—the whole being the 
work of the editor himself, assisted only by M. Zverinsky and 
very few occasional contributors—make this “ Dictionary ” 
occupy one of the first ranks among like publications. An ap- 
pendix is promised, whjch will contain descriptions of such 
regions as the Thian-Shan, Ferganah, and Transbaikglia, which 
were much explored during the publication of the ‘*‘ ISictionary.” 
They will embody all receht information. 

e 





UNIVERSITY AND EDUCATIONAL 
© JZẸTELLIGENCE 


CONVOCATION of the University of London met on Tuesday 
evening to consider the report of a Special Committee which 
proposed several important changes in the constitution of the 

T “ Geographitchesko-Statistitcheskiy Slovar Rossiyskoy Imperii, P. P. 
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Univesity. After considerable ediscusston fesclutions *were 

passed approving of the admission of certain educational institu- 

tions having one, or more than one, faculig of Univemity,rank 

as constituent Colleges of the University, of the establishtuent 

of a ve of Education, and of certain chang®s in the consy- 
° 





tutioff of the Senate. ee ° 
e a LJ e 
“SCIEWTIFIC SERIALS ° 


THE most important paper in the Feournal of Botany for 
April is the commencement of a Synopsis of the Rhizocarpez, 
by Mr. J. G. Baker, anothér®of the series of this writeys ex- 
haustive monographs of the families of Vascular Cryptogams 


outside the Ferns. The present instalment includes the genus 


Salvinia, in which three new species are described, and a” por-, 


tion of Azolla. 
Mr. W. B. Grove’s paper on new and noteworthy fungi, in 
which several new species are described, and one new genus of 
Spheeroidere, Collonema. Mr. W. H. Beeby gives further par- 
ticulars wespecting the distribution of his newly discovered 
Spargaium neglectum, and Mr. Arthur Bennett an account of 
the distribution in Britain of the various species of Potamogeton, 
in addition to thése contained in the scond edition of ‘‘ Topo- 
graphical Botany.” é 





SOCIETIES AND A CADEMIES 
LONDON 


Royal Society, May z0.—‘‘ Relation of ‘ Transfer-Resist- 
ance’ to the Molecular Weight and Chemical Composition of 
Electrolytes.” By G. Gore, LL. D., F.R.S, 

In the full paper the author first describes the method he 
employed for measuring the ‘‘ resistance,” and then gives the 
numerical results of the measurements in the form of a series of 
tables. 

He took a number of groups of chemically related acids and 
salts of considerable degrees of purity, all of them in the pro- 
portions of their chemical equivalent weights, and dissolved in 
equal and sufficient quantities of distilled water to form quite 
dilute solutions. The number of solutions was abou seventy, 
and included those of hydriodic, hydrobromic, hydrochloric, 
hydrofluoric, nitric, and sulphuric acids ; the iodides, bromides, 
«chlorides, Auorides, hydrates, carbonates, nitrates, and sulphates, 
of ammonium, cesium, rubidium, potassium, sodium, and 

elithium ; the chlorides, hydrates,-and nitrates, of barium, stron- 
tium, and calcium ; and a series of stronger solutions, of equiva- 
lent strength to each other, of the chlorides of hydrogen, ammo- 
nity, rubidium, potassium, sodium, lithium, barium, strontium, 
and calcium. A series of similar liquids to those of one of the 
groups of acids, of equal (not of equivalent) strength to each 
other, was also included. 

As electrodes, he employed pairs of plates of zinc, cadmium, 
lead, tin, iron, nickel, copper, silver, gold, palladium, and 
platiaum ; and separate ones formed of small bars of iridium. 

He took each group of solutions, and measured in each liquid 
‘separately, at atmospheric temperature, the ‘‘ total resistance ” 
at the two electrodes, and the separate ‘‘resistances” at the 
anode and cathode respectively with each other, and thus ob- 
tained about seventy different tables, each containing about thirty- 
six measurements, including the amounts of “total,” ‘‘ anode,” 
and ‘‘ cathode” resistance of each metal, and the “averages ” of 
these for all the metals. s 

By comparing the numł®rs thus obtained, and by general 
logical analysis of the whole of the results, he bas arrived at 
various conclusions, of which the following are the most im- 
portant :—-The phenomenon of *‘ transfer-resistance’’ appears 
to be a new physical relation of the atomic weights, attended by 
inseparable electrolytic and other concomitants (one of which is 
liberation of heat, PAi? Mag., 1886, vol. xxi. p. 130) In 
the chemical groups of subst@nces eyamined 7? varied inversely 
as the atomic weights of the constituents, both electro-positive and 
electro-negative, of the electrolyte, independently & all other cir-um- 
stances; and in consequence of being largely diminished by 
corrosion of the electrodes, it appeared to be i@timately related 
to ‘‘surface-tension.” He suggests that corrosion may be a 
consequence, and not the cause of small ‘‘transfer-resistance.” 
The stronge-t evidence of the existence of the above general 
law was obtained with liquids and electrodes with which there 
was the least corrosion and the least formation of films; those 
liquids were fe alkali-chlorides, with electrodes of platinum. 


In the May number we find a continuationgof - 


e 
This research is an extension f a former ope on ‘‘ Transfe 
Resistance in Electrolytic and V@ltaic Cells,” communicated | 
the Royal Society, March 291885. Further evidence on tł 


same subject has been published by the author in the PAi 
sophi-al Magasiz®, 1886, vol. xxi. pf. 130, 145, 849. 


‘© A Study of the Thermal Properties of Ethyl Oxide.” F 
William Ramsay, Ph.D., and Sydney Young, D.Sc. > 

A year ago a paper was communicated to the Society on tt 
behaviour of ethyl alcohol when heated. A similar study of tl 
properties of ether gies been made, in which numerical valu 
have been obtained exhibiting the exggnsion of the liquid, tl 
pressure of the vapour, and the compressibility of the substan: 
in the gaseous and liquid conditions ; and from these results, tl 
densities of the saturated vapour and the heats of vaporisatic 
have been deduced. The temperature range of these observ 
tions is from — 18° to 223° C. i 

It is the authors’ intention to consider in full the relations 
the properties of alcohol and ether; in the meantime it may | 
stated that the saturated vapour of ether, like that of alcohc 
possesses an abnormal density, increasing with rise of temper 
ture and corresponding rise of pressure ; that at o° the vapou 
density is still abnormal, but appears toebe approaching 
normal state; and that the apparent critical temperature 
ether is 194° C.; the critical pressure very nearly 27,060 mr 
= 35°6r atmospheres; and the volume of 1 gramme of tl 
subs@ance at 184° between 3'60 and 4 c.c. 


Mathematical Society, May 13.—J. W. L, Glaishe 
F.R.S., President, in the chair.—Mr. F. W. Watkin w 
admitted into the Society. —The following communications we 
made :—On Cremonian congruences contained in linear cot 
plexes, by Dr. Hirst, F.R.S.—Solution of the cubic and E 
quadratic equation by means of Weierstrass’s elliptic functior 
by Prof. Greenhil!.—On the complex of lines which meet a u 
cursal quartic curve, by Prof. Cayley, F.R.S.—On Airy’s sol 
tion of the equations of equilibrium of an isotropic elastic sol 
under conservative forces, by W. J. Ibbetson.—Conic note, ` 
H. M. Taylor.—On the converse of stcreographic projecti 
and on contangential and coaxal spherical circées, by H. 1 
Jeffery, F.R.S. 


Zoological Society, May 18.—Prof. W. H. Flow: 
F.R.S., President, in the chair.—Mr. C. W. Rosset exhibit 
a series of photographs taken during his recent visit to the M: 
dive Islands, and made some remarks on the zoological colle 
tions obtained during his expedition—Mr. Philip Crowle 
F.Z.S., exhibited some pupz of nocturnal Lepidoptera whi 
had been sent to him from Natal; and read some notes frc 
his correspondent, which proved that they were subterranean. 
Mr. Joseph Whitaker, F.Z, S., exhibited a specimen of Wilso1 
Phalarope, said to have been obtained at Sutton Ambian, ne 
Market Bosworth, in g.eicestershire®—A communication w 
read from Dr. A. B. Meyer, C.M.Z.S., containing an accor 
of the known specimens of King William the Third’s Bird 
Paradis® (Rhipidornis gugliemi-tertii), and retharking on a fom 
specimen which had been recently obtained by the Dresd 
Museum.—Mr. Frank E. Beddard read a paper on some ne 
or little-known Earthworms, together with an account of t 
variations in structure exhibited by ertenyx excavatus. —N 
Sclater read a paper on the species of Wild Gbats and thi 
distribution. Mr. Sclater recognised ten species of the gen 
Capra, distributed ov& an area extending from $pain to Southe 
India, and from Central Siberia to Abyssiwia. , 


Royal Meteorological Society, May 19.—Mr. W. EN 
F.R. A.S., President, in the chair.e-Mr. L. T. Caveand Ri 
C. Malden, M. A., were elected Fellows of the Society.—T 
following papers were read :—The severe weathèr of the p 
winter, 1885-86, by Mr. C.“ Harding, F.R.Met.Soc. T 
author showed that the whole winter was one of exceptio 
cold, not so much on account of any extremely 18w tempe 
tures experienced, but more from the Jong period of frost a 
the perfistency with which low temperature continued. ®In t 
South-West of England there was not a single week from t 
commencement of October to March 21 in which theg@fiperati 
did not fall to the freezing-point. In many parts of the Briti 
Islands frost occurred in the shade on upwards of 60 sig] 
between the beginning 6f January and the middle gf March, a 
during the long frost which co@&mé@ced in the middle 
February and continued until March 17 “the temperature y 
below the freezing-poing in many places o meré than 30 & 
secutive nights, At Great Berkhamsted, in Hertfordshire, fi 
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occurred on the geass on 73 c&secutive nights from January 5 
to March 18. The winter of 1885486 was the only one in which 
there was skating on the water of the London Skating Club, in 
Regent’s Park, in each of the four months Degmber to March, 
since the formafion of the Clyb in 1830, and there are but four 
records of skating in March during the 56 years, and none so 
long æ in the present year. With regard to the temperature of 
the water of the Thames at Deptford, it was shown that the 
total range from January 8 to March 20 was only 6°, whilst 
from March I to 19 the highest temperatufe€vas 36°°5, and the 
lowest 35°. The temper@ture of the soil at the depth of 1 foot 
was generally only about 2° in excess of the air over the whole 
of England, and from March 1 to 17 the earth was colder than 
usual by amounts varying from 6°°3 at Lowestoft to 8°°5 at Nor- 
wood. The facts brought together showed that the recent 
winter was one of the longest experienced for many years, and 
that in numerous ways it may be characterised as ‘‘most 
severe, ”—Description of an altazimuth anemometer for recording 
the vertical apgle as well as the horizontal direction and force of 
the wind, by Mr. L. M. Casella. The author describes an 
anemometer he has made which records continuously on one 
sheet the pressure, #irection, and inclination of the wind.— Earth 
temperatures, 1881-85, by Mr. W. Marriott, F.R.Met.Soc. 
This is a discussion of the observations of the temperature of the 
soil at various depths below the surface, which have been regu- 
larly made at 9 a.m. at several of the stations of the Koyal 
Meteorological Society during the past five years. The results 
show that the temperature jof the soil at 1 foot at nearly all 
the stations in the winter months is almost the same as that of 
the air, while in the other months of the year the temperature of 
the soil is higher than that of the air at all except that of the 
London stations.—Note on the after-glows of 1883-84, by Mr. 
A. W. Clayden, M.A., F.R.Met.Soc. The author suggests 
that the after-glows were the result of the water-vapour erupted 
from Krakatdo, and that the dust and other ejecta played but a 
secondary part in the production of the phenomena. 


é SYDNEY 


Linnean Society of New South Wales, March 31.— 
Mr. William A. Haswell, M.A., B.Sc., in the chair.—The fol- 
lowing papers were read :—On certain Geckos in the Queens- 
land Museum, by Charles W. de Vis, M.A. A new species of 
the very curious genus AzpArurus is described under the specific 
name of /evis, from its smooth lepidosis, as compared with the 
only other species, W. asper. A species of Diplodactylus (D. 
wenicauda) is also described. Both lizards are from Northern 
Queensland.—Description of a new aphauipterous insect from 
New South Wales, by A. Sidney Olif, F.E.S., Assistant Zoo- 
logist, Australian Museum. The remarkable parasite here 
characterised under the nahe Zchidnophaga ambulans was found 
in large fumbers on the head and breast of a porcupine ant- 
eater (Echidna hystrix). It differs from the Pulex echigne de- 
scribed by Denny from the same host in habit as well as in 
several important points of structure, and is, therefore, regarded 
as forming the type of a new genus. Unlike the majority of its 
allies this species does not appear to possess the power of 
jumping.—On a microscopic fungus parasitic on the Cu- 
curbitaceæ, by ©. Haviland, F.L.S. In this paper the author 
gives an account of his inquiry as to the origin of a disease 
which has ere much destruction to*melon and pumpkin 
plants during the last¢hree months, and which he has identified’ 
as the micro-fungus Oidium monilioides. As a preventative he 
suggests greater care in cultiyation, and quotes various authors 
proving that old plants will thereby be sufficiently vigorous to 
resist the attaoks of the fungus.—Jottings from the Biological 
Laboratory of Sydney University, by William A. Haswell, 
M.A., B.Sc., Lecturer on Zoology and Comparative Anatomy. 
Op the myelogy of the flying Squirrel (Petaurista taguanoides). 
In its muscular anatomy the flying phalanger nearly resembles 
the vulpine phalanger and the Cuscus, with a few special modi- 
fications, of whicl@ the chief is the presence of a peculiar ‘‘ long 
femoro-cagidal muscle.” —Insects of the Fly River, New Guinea, 
* Coleopt&™,” by William Macleay, F.L.S., &c. This is the 
second paper communicated by Mr. Macleay on the insects col- 
lected during the recent expedition organised by the Geographi- 
cal Society of Australia g ie exploration of the interior of 
British New Guineas The prevféus paper dealt with the 
Coleoptera up tg the end of the Heteromera. 


e The present one 
deals with the faflies Curculionide, 


renthide, Anthribides 


now described for the ffrst time.— The Mollusca of thé Pareora, 
and Qameru Systems@of New Zealand, by Capt. F. W. Hutton, 
Hon Member Linnean Society, New South Wales. Capt. 
Hyltton’s paper B a contribution towards the correlation x the 
Tertiary roc&s of Australia witle thoe bf New Zealand, a¥d it 
enumerates 269 specie®of Mollusca drom the Parcora aud 
Oamaru systems, whieh are probably of Mioceneeand Oligocene 
age, of which 184 species are confined te the Pareora beds, 33 


a ee 


95 œ 


species to the Oamaru, while 51 species, of which a few are e 


doubtful, are common to both. 
ee 
7 PARIS 

Academy of Sciences, May 17.—M a Jurien de fa Gravière, 
Presiflent, in the chair.—Presidential allocution on the occa- 
siop of the homage offered to M. Chevreul at the meeting of 
Monday, May 17, when that illustrious member and deyen of 
the Academy completed his hundredth year. In reply, M. 
Chevreul assured the audience that to be told his long career 
had been useful to science and his country was the greatest 
eulogium he had ever ambitioned.—Observations in refeysnce to 
the quantitative analysis of the ammonia found in the ground : 
a reply to M. Schleesinggby MM. Berthelot afd André. The 
anjiors point out that the note recently published by them in 
th Comptes endus was not intended to raise any discussion on 
M. Schloesing’s thegries regarding the absorption of atmospheric 

eo. 5 . . . 

ammonia by arable lands. Their main object was to explain a 
special precaution and a common source of error in the quan- 
titative analysis of the ammonia present in the ground. Nor 
did they wish to deny that the ground receives in a general way 
a supply of ammonia from the atmosphere, although they did 
not consider that this fact had been fully demonstrated by M. 
Schloesing’s experiments.—Reply to M. Taurines’s recent obser- 
yations on the communication of March 23, 1885, regarding 
marine engines and the experiments made on board the 2 ¢m- 
auguet, by M. A. Ledieu. The author maintains the general 
correctness of his conclusions, which are unfairly stigmatised by 
M. Taurines as ‘‘ theories conceived a priori and at times dan- 
gerous.”—Remarks on the third volume of the Scientific Mission 
to Cape Horn, prerented to the Academy by M. Mascart. This 
volume cgntains all the observations regarding terrestrial mag- 
netism, and MM. Miintz and Aubin’s analyses of the specimens 
of atmospheric air collected by Dr. Hyades. The researches on 
terrestrial magnetism were greatly aided by a continuous register- 


ing apparatus, which was set up by MM. Payen and Le Can- ẹ 


nellier, and which worked satisfactorily the whole time the 
Mission remained in Orange Bay. Incidental reference was 
made to the subsequent death of M. Payen in France, and œf 
M. Martial, commander of the Expedition, in China. —Eleme®nts 
of the orbit of Brooks’s comet, No. 1, by M. Lebeuf. These 
elements, deduced from observations made at Kiel on April 30, 
and at Paris on May 4 and 8, are as under :— 


T = 1886 June 7°5158 Paris Mean Time. 


a=133 t 285) : 
w= 33 42 7'1¢ Mean Eq. 1886'0, 
i = 87 47 34°7) ° 
logg = 9439104 


—Observations of Brooks’s comets made at the Observatory of 
Algiers with the o’50 m. telescope, by M. Rambaud.—Measure- 
ment of the electric conductivity of the dissulved chloride of 
potassium, by M. E. B&uty. Between the temperatures of o” C. 
and 30° ©. the resistance of the sglutions of the chloride of 
potassium is e€pressed with sufficient accuracy by the binomial 





formula 7;= * A table is given of the absolute values of 
I 


the specific resistance 7) and the relative values of the molecular 
resistance pp, as well as the values of 2.—On the atomic volume 
of oxygen, by M. E. H. Amagat. M. Wroblewski having 
recently announced that the atomi® volume of oxygen was con- 
siderably below 16, the author points out that he had arrived at 
the same conclusfon early in 1885. In his communication of 
March 2 of that year he stated that under a pressure exceeding 
4000 atmospheresghe had succeeded in obtaining oxygen with a 
density higher than 145 and at a temperature of 17°.— 
Observations on the deviation from the vertical on the south 
coast of France, by M. Germain. From four determina- 
tions obtained at Nice, „Saint-Raphael, Toulon, and Mar- 
seilles, the author infers that on this seaboard the continent 
attracts the vertical, that is to say, repels the astronomic as 


and Longicornia, compriging, in all 96 species, of which 31 are | opposed to the geodetic zenith, and that “his attraction 
e 
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eappears fu be exercised by a point situafèd t the north of Nice rapidly with increasing intensity i light ag inghe case of whit 
in the Alps.—-On the barometric pressu#e of May 3, 1886, light. The curve, however, jn the former case attained a greate 
when at 4 o’clock*in the morning the barometer Mll to height than it did with white, and then likewise proceede 
73797 mMm., the lowest recdrded in Paris sine the year 17g7, | parallel to the abscissa. With red dight, on the other hand, th 
by M. E. Renou.  Thi§ r@marl®&ble fall coincides®with violent | curve kept below the height reached with whit® light; it ros 
atfhospheric disturbanc@s in Madrid afd othe? parts of Spain, | slower, moreover, and never became parallel. The curve c 
in England nd the United States., eThe stormy weather | visual sharpness for green light lay still deeper than for reg, an 
reached Italy and Gétmany on May 14, when the Jura and | also rose. persistently, though slowly. The curve for blue ligt: 
Chaux-de-Fonds were covered with snow.—Action of vanadic | lay deepest of all, and very soon became parallel to the absciss 
acid on the ammoniacal salts (continued), by M. A. Ditte. In | of the light inten## In the case of a green-blind person, th 
this paper the author deals “With a second group comprisjng the | curves for white, yellow, and red we the same as in the cas 
sulphate, ghromate, igdate, borate, acetate, vanadate, per- | of the normal eye, as there was likewise a coincidence fo 
chlorate, carbonate,» and hydrochlorate of ammonia.—On | blue. The curve for green fell almost coincident with th 
several double silicates of alumina, and of potassa or®soda, | low curve for blue. 

by M. Alex. Gorgeu. The kaolin with which these silicategare 
obtained is that used at the Sevres works. This comp8sition 
when dried at a temperature of 120° C. is almost exactly that of 
the silicate of hydrated alumina, 2Si0,A1,03,2110. Its action is 
describe@ on the alkaline haloid salts, on the alkaline carbonates, 
and ow the fused caustic alkalies.—On the combinations of the 
chloride of zingqwith water, by M. R. Engel. Besides that dis- 
covered by M. Schindler, the auther describes three other 
hydrates of the chloride of zinc, of which two may be obtajned 
in large isola'ed crystals. —-On a combination ‘of Phosphurdted 
hydrogen with the hydrate of chloral, by Me J. de Girard,—On 
pilocarpine, by MM. E. Hardy and G. Calmels. For this 
substance the authors have established the formula— 
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in the direction of assuming the existence of red-sensitive, green- 
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the violet ganglia. Similar was his ¢onception of the situation 
and connection of the blue and white ganglia. Regarding the 
sensation of black, he would speak in an address in the imme- 
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BRITISH FUNGI 
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Hymenomycetes Britannici—British Fungi (Hymeno- 
mycetes) By Rev. John StevensomgAuthor of “ Myco- 
logia Scotica.” Wl. I. Agaricus—Bolbitius. 8vo, pp. 
372, with Cuts. (Edinburgh: William Blackwood and 
Sons, 1886.) 


A QUARTER of a century ago, the number of per- 

sons in this country who made any pretence to 
study the fungi might have been counted on the fingers, 
and almost on the fingers of one hand. At that time 
Berkeley’? “Outlines of British Fungology” had just 
appeared, but yith it came no visible evidence of an 
increased number of students. An unfortunate desire to 
limit the volume to a definite size and price acted in- 
juriously upon its contents. Half the book was agmere 
list of names without descriptions, and in the other half 
the descriptions were reduced to short diagnoses, quite 
insufficient except for those who were somewhat expert in 
the study. The young student struggling to get some 
knowledge of these obscure plants had no alternative but 
to fall back on the supplementary volume of Hooker’s 
“ English Flora” for the information he needed, oftentimes 
with much disappointment. Hence it is not surprising 
that only a few had the courage to persevere in a study 
for which there was no adequate text-book. It was not 
until 1871 that Cooke’s “Hand-book of British Fungi” 
supplied what was required, and imparted a stimulus to 
the pursuit of that section of British botany, which has 
gradually increased in force, until at the expiration of 
another fifteen years, the “ Hand-book” is out of print, 
and out of date, with a greatly augmented body of 
students looking anxiously for a new edition, or an 
entirely new work. 

At this crisis, and under these circumstances, the work 
now before us has madè its appearamce, opportunely, and 
it is to be hoped satisfactorily, to filla vacant place. No 
apology is offered, and none is required, where there is 
no rivalry, and a manifest necessity has been created by 
the flux of time. Ifthe new work fulfils all the conditions 
of such a “ Hand-book” of mycology as the student would 
require, there is a good and valid case in its favour. It 
must be conceded that although his previous “ Mycologia 
Scotica ” was litle more than a localised catalogue, there 
was every reason t@ believe that the Rev. John Stevenson 
would bring practical experience and literary ability to 
his task,°and acquit himself well in the production of a 
more elaborate work. In the result his friends have no 
reason to be disappointed. He has laboured conscien- 
tigusly, anál although in sonie things we do not agree with 
him, has accomplished a useful task. 

It if hinted ig the preface, although not clearly Stated, 
what is the character of the book, namely, that it is prac- 
tically a Tanslation of Fries’s “ Monographia” in so far 
as the British species are concerned. There is no doubt 
that this was the best courge to adopt, because there can 
be no two opinionseof the valu@ of Fries’s observations, 
and the book jn which they are written is very rare, and 
beyond the reach of the ordinary student. Still it would 
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have been better tot to have left this point iñ suspense, 
sigce à long det@iled description which can be attributed 
without reservation to Fries is of infinitely more value 
“han thes most careful cempilateon would be. Wnfor- 
tunately, anf one who opens the» book to consult Ħt for 
éhe first time wilt at once conclude that the descriptions 


are the original production of the author, whose name - 


appears on the title-page. We do not for a moment 
imagine that there was any 4¢sire to appropriate whole- 
sale and take credit for the preduct of another man’s 
brains, but unfortunately that 2? done sometimes in 
scientific books, and an honest author should be above 
suspicion. 

Of the type, paper, and general appearance of the work, 
including the woodcuts by Mr. Worthington Smith, we 
have nothing to say except in strong commaadation. 
But we cannot help quoting one sengence from the 
preface, which at I®st is original— The tendency in 
r@cent years has been to multiply species unnecessarily, 
ang ultimately enany so-called species must disappear. 
The pruning-knife must be unsparingly used ; but this 
must be the work of a Congress of Cryptogamic Botanists, 
not of individual authors.” This quotation is made 
without intention of dissenting from it, but as a prelude 
to a statement of the fact that in the present volume two 
sub-genera and about fifty species (good, bad, or indif- 
ferent) which have been recorded as British, some on the 
authority of the Rev. M. J. Berkeley, and many of them 
figured, are entirely excluded without comment or 
apology. Was this “the work of a Congress of Crypto- 
gamic Botanists or of an individual author?” 

Somê writers, and compilers, of the present day exer- 
cise a questionable originality in the correction, or altera- 
tion, of the orthography of generic names which have 
been in use for, perhaps, half a century. No usefule 
purpose is served, except the gratification of personal 
vanity, and the multiplication of synonymy. We nate, 
on p. 304, an instance of this kind, where Psadliota is 
written Psaliota. Without inquiring which is most accu- 
rate, or most elegant, surely its uniform use by Fries, in 
the previous form, since 1821, should have been sufficient 
to protect it from the “ pruning-knife,” and given it some 
title to usage in perpetuity. To such manipulators of 
names we woild ®mmend the following sentence from 
De Candolle’s Commentary on the Laws of Botanical 
Nomenclature :—“In these kinds of questions, it must 
be borne in mind that the fixity of names is of superior 
importance.” ° 

We oBserve also two or thre instances in which the 
orthography*of specific names has undergone a change, 
but as it is just possible that these may be referred to 
typographical errors, and not to any intentional mutila- 
tion, we will accord thg author the benefit of the doubt. 

Some apology is made in the preface for a departure 
in the present work from the Srdinary method of giving 
first a short diagnosis of the species, and afterwards a 
detailed description. “I am aware,” it says, “that the 
departure from@his method will touch existing prejudice ; 
but it seems desirableeto avoid repetition, to the extent of 
one-third, or one-half, in the account of each species, and 
thereby to secure space,for fuller description. Moreover 
the diagnosis is not lost. From the arrangement which 
is adopted in printing, the student, if he ima student at 
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that we are not copscious ourselves br any préjudice 
which fhis arrangement touches inconveniently, since the 
diagrfses, by themseltes, caf be obtained ia anothef 
-fornt. . ° ? ea 

This first volume extends to the énd of the gen% 
e Dolbitius; a second volume is proposed to complete the 
work, embracing all the British Hymenomycetes. Thus 
far we have descriptions of $22 species, corresponding to 
485 which were includèd |in the “ Hand-book of British 
Fungi” in 1871, and 383 in Berkeley’s “ Outlines # in 
1860, whilst all the European species included in Friegs 
“Hymenomycetes” up to the same point was 1271. 
Hence it would appear that two-thirds of the species 
enumerated by Fries as European have been found in 
the British Isles. This may not be absolutely accurate, 
since there arw some included in, the present volume 
which are not to be found in Fries, but the proportion is 
small and will not much affect the ratio. It‘s an int&- 
esting fact that the number of British #pecies has heen 
nearly doubled in fifteen years, which at least must be 
taken to indicate a larger number of observers and in- 
creased activity, for which there was doubtless some good 
and sufficient cause. Although coloured figures of 
upwards of 700 out of.the 822 species have been published 
in this country since 1881, that would scarcely have been 
an appreciable factor in the result. 

Criticisms of particular species would prove of little 
interest to any but practical mycologists, and therefore 
we forbear. In these times, when authority is held to 
have such slender claims, and independence of opinion is 
esteemed more highly than respect for the convictions of 
the old masters, it is a great consolation to encounter 
such an earnest and faithful disciple of the good old 

“mycologist of Upsal as we meet with in the-author of the 
book before us. Yet, notwithstanding this good trait, he 
has evidently a weak place in his human nature, without 
the tact to conceal it, and this is to be regretted, since 
rancour—like young chickens—comes homie to roost. 

M.C. C. 





A MEDICAL INDEX-CATALOGUE 


Index Catalogue of the Library of Re S urgeon-General’s 
Office, United States Army. Vol. VI. Heastie-Insfeldt. 
(Washington : Government Printing-Office, 1885.) 

Aa the vast and rapidly-increasing mass of 

scientific literature it is a sfhgular ries ai to 
meet with a first-rate Work such as this ‘(Index Cata- 
logue,” which holds out good promise of being a clue to 
some parts at least of what is far too large for any single 
grasp. And if in any department of science it is more 
important than in another to tracegeneralisations to their 
foundati¢ns upon obsergations, and to have the facts 


before one, it is in medicine, whith still contaitis so many | 


dogmas whose foundations are not beyofid attack, and so 
many observations in want of an adequate theory to 
explain them. In giving a clue toenedickl knowledge this 
“Index Catalogue” is in one respect at least, and in one 
very important respect, unique among its class ; for under 
subject-headings such as, in this*volume, hernia, hooping- 
cough, hydrophobia, hip-joint, hospitals, hygiene, in- 
sanity, &c., if gives a list not only of all the books and 
e 
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pamphlets in the library dealigg with then, but also a 


s 
. ali, can at’a glance pick it out for himel” We confess 


list of the full titles of all the articles on them in all the 
periodical literature that it possesses, fournals, Trans- 
actions, Reports, Reviews, Bulletins, &c.; aad when we 
reflect- that the list of such periodicals taken in by the 
Surgeon-General’s Office amounts now to at least %05 
(of which a very considerable proportion are weekly or 
monthly publicat®#s), such a careful classification of 
their separate articles would seem t@be beyond all hope. 
However, the unexampled energy of Mr. J. S. Billings 
and his able assistants, which gives us every month the 
Index Medicus, has proved equal to this gigantic task, 
which it would have seemed to most men mere 
foolishness to attempt. The advantage to the student 
is immense; for in such periodical literature, by 
modern fashion, a great number of important facts 
in medicine lie buried, and there woyld hardly bea 
chance of finding them without some such help as is 
given us here. For though the literature of science is 
far less at present in bulk than the literature of some 
other subjects, most notably divinity, yet the literature of 
natural science, even in one of its many subdivisions, such 
as medicine, is paralysing in its profusion. To take as 
an instance the literature of a disease which, though just 
at present it is the fashion to talk much about it, is yet 
so rare that many doctors with considerable experience 
have never seen it, viz. hydrophobia, we find catalogued 
here not only 368 books dealing with it specially, but also 
the full titles of more than 1900 signed articles, not in the 
general but the medical press of the European languages, 


| that have to do with it as well; and yet that is not a fifth 


part of what is catalogued under “ Cholera” in Vol. III., 
and not a tenth of what is catalogued under “ Fever” in 
Vol. V. The subdivision and arrangement of the masses 
of information so gathered together is admirable, and that, 
for subjects so difficult to deal with as hospitals and 
hygiene, which occur in this volume, is not a little to be 
proud of, and one that any student will appreciate. To 
the accuracy of every entry it would be absurd to pre- 
tend to testify on ouf own investi®ation, but frequent use 
of the five preceding volumes and some testing of this 
sixth volume leave us ‘in little doubt that a very high 
sfandard was previously reached, and will be found to be 
maintained, and of course that is one of the points of 
cardinal importance in what is practically a dictionary of 
reference. ° 

The Washingtog Library, or, as we should say more 
accurately, the “ Library of the SurgeonsGeneral’s Qffice, 
United States Army,” is one of the two or three largest 
collections of medical books inthe world, and its growth 
has been astonishingly rapid. It was begun’ in 1830, 
and, after the first thirty years, in 1860, it contained Only. 
350 volumes. To what size, at the end of the next thirty 
years, in 1890, we may see if grow we hardly venture, to 
specyate ; but in 1883 it stood at about, 60,0co books and 
66,000 pamphiets, and took in more than 2600 feriodi- 
cals; and yet a careful critic last year estimategl that for 
every hundred medical books that were in botfthe Wash- 
ington Library and the British Museum there wese also 
another hundred in each that erg not in theeother. If that 
be true, it would not aStonish us tæ hear that for every 
hundred held in common there were fifty or more in the 
Bibliothéque Nationale at Paris, which were not to be 
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library in England, that of thé Medical and Chirurgical 
Society, cannot claim to þe more than half the size of the 
Washington Pibrary, or tq contain many books that are 
not to be found elsewhere ; and it does not grow with all 
the rpidity of the New World. 

For some time probably all seekers after the most 
difficult and most complete medical E®wlege will have 
to turn to this “Indék Catalogue,” and will trust that 
Mr. Billings may be able to go on year after year putting 
forth his modest quarto of 1000 pages, until six or seven 
years may see him at the end of his great work. 

A. T. MYERS 





° OUR BOOK SHELF 

Mémoires de la Spcidté des Sciences Physigues et Natu- 
relles de Bordeaux. 3e série, tomei. (Paris : Gauthier- 
Villars, 1885.) 


WE have frequently had occasion to direct our readers’ 
attention to the high-class memoirs which this energetic 
Society puts forth. The volume before us is one of a kind 
that we should like to see brought out by our own scien- 
tific Societies. Under the title “ Niels-Henrik Abel, sa 
vie et son action scientifique,” it contains a full and most 
valuable sketch, by Prof. C. A. Bjerknes, of Christiania, 
of the writings and life of one of the ablest and acutest 
mathematicians of modern times. That the account is a 
full one will be evident when we say that the work 
occupies 365 octavo pages: it is a translation in French 
from the original memoir, and is further enriched by a 
considerable appendix. The labour of seeing the present 
form of the work through the press has principally fallen 
upon M. Hoiiel, to whom the author warmly expresses 
his thanks, Abel was born at Findé, Christiansand, on 
August 5, 1802, and died near Arendal on April 6, 1829, 
and was interred at Froland, 

The main body of the work consists of fifteen chapters, 
and the appendix occupies thirteen chapters more. His 
works, originally edited by M. Holmboe, the professor 
under whom he studied, were published in 1839, and quite 
recently a new edition was referred to in these columns. 
We give two or three egtracts which show the apprecia- 
tion of hie powers amongst his contemporaries, an appre- 
ciation which has rather increased than decreased since 
his death. Jacobi writes of a deduction Abel had rawn 
as being “elle est au-dessus de mes éloges, comme elle 
est au-dessus de mes travaux.” Legendre says, “il me 
tarde beaucoup de voir les méthodes qui vous ont 
conduit à de si beaux résultats; je ne sais si je pourrais 
les comprendré, mais ce qu'il y a de sûr, c’est que je mai 
aucune idée des moyens que vous avezepu employer pour 
vaincre de pareilles difficultés. Quelle téte que celle d’un 
jeune Norvégien |” ©Gauss expresses similar views, and 
on hearing of Abel’s death, wishes for particulars of the 

` life “de cette tête eminerfment distinguée.” We could 
easily add othgr extracts from Prof. Bjerknes’ admirable 
record of the distinguished Norwegian’s life, which is a 
fitting companion to the before-cited edition of “ the 
works,” buteforbear. Should any desire, with Gauss, to 
have his portrait, they will see here in the frontispiece the 
well-known, to some of us, lineaments. s. 


. 
Solid Gaometry. By Percival Frost, D.Sc., F.R.S. 

Third Efftion. (London: Macmillan and Co., 1886.) 
Ir wowld have been superfluous to recommend the third 
edition of Ds. Frost’s “Solid Geometry,” even if the 
third edition had bgen ‘nefely œ reprint of the second. 
The book hag now taken its position alongside the very 
best mathematfcale treatises in use,’ and requires “no 
bush.” What we haves gpt to do with, however, is no 
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found in either*of them. “he largest medical specialist » mere reprint : thege is once again presented to us æ 


notable increase of matter—much more than a cursory 
glance is likelyto detect—and there has been considerable 
irfprovemomt generally. G@ne eha&nge, greatly tothe 
student’s advastage, is the careful graduation of the pro- 
blgms at the end ofeach chapter, and the &eparation of 
them into groups. There is still a #ack of references to 
original memoirs, and though, apparently, the author is 
conscious of it, he needs reminding that it is not sufficient 
merely to say that this or that {s*due to Cayley, Chasles, 
or any one else. Such incomplete statements serve only 
to give discoverers their dues; they do not assist the 
advanced and inquiring student. 

We have pleasure in learning that an Appendix is 
about to be issued giving hints for the solution of the 
problems, but the pleasure is far more than counter- 
balanced by observing that the title-page bears no longer 
the words “ Vol. I.,” the inference being that Dr.æFrost 
has followed the sad example of Thomson and Tait. 
There is no dearth of «nen willing and on the whole able 
engugh to write mathematical text-books for beginners : 
those who tould produce a volume to follow Frost's 
“ Solid Geometry® are rare as white crows. When found 
—by press delegates—they should not only be made a 
note of, but coerced. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facis.] 


Flora of South Africa 


No one, who ever spent much of the impressionable period of 
his youth at the Cape, that land of lowly plants with exquisite 


flowers, —but will be vividly interested in the masterly description ® 


of those plants’ geographical regions of habitat, as given by Mr. 
Bolus, per your reviewer, “J. D. H.,” on pp. 77-79 of yous 
last week’s issue. è 

But what can either one, or other, of those gentlemen mean 
by saying of “the Natal region” that it is ‘‘bounded on the 
east and south-east by the Atlantic” ! 

By the Indian Ocean if you like; and then you have a ready 
means of conveyance for those ‘‘ Indian types of plants, both in 
genera and species” which the above-quoted authors say*do 
abound along that eastern coast of South Africa, —but which the 
Atlantic could never hare brought to it. 

There is, however, a further local difference in the qualifies of 
the two oceans, of such overwhelming importance to all vegeta- 
tion, that I wonder no mention appears of it in a Cape botanical 
essay. 

The Natal coast, for jnstance, on the east, is washed by a 
warm curgnt from the equator, giving out so much steamy 
moisture that not only, as your article®truly states, are there “the 
herbage- and Bush- and tree-foliage greener, and the leafage 
larger” than elsewhere ; but there, in that region of luxuriously 
fed, densely growing plants, does game abound ; there do Kaffir 
tribes congregate and establish their kraals ; and thereto do Dutch 
Boers emigrate out of the old, dried-up, southern colony, and 
found new republics; while therein have we also, gwery few 
years, to wage successive wars eitl®r with them, or with Zulus 
or Amakosi tribes of various power, until British lives have 
been sacrificed by*thousands, and British money expended by 
millions. 

“But the west coast of South Africa, bless it, being washed by 
a cold current of the Atlabtic coming from Antarctic seas, and 
giving out little or no vapour, even under a nearly vertical sun, 
—can hardly but be, even just as it is, an arid desert, where only 
a few starving Boschjesmeg wander miserally up and down, 
existing perhaps on an occasional antelope, or roasted ants and 
stray locusts ; and no one fights there for permanent possession 


| of the ground, 
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"Now all this egregious contrast between ghumanesociety, as 
well as the flora, on the one side, verses the*other, of Soutl§ern 
Africa (excepting some details dependent on thg soil and the 
prevaifhg direction of the wind) gre due to the Indian Oceaw 
impayting to the air on fhe east coast gan invigible, yet most 
potent quality wkich the Atlantic does not confer on the western 
coast. Could there then be found a more expressive emblazor 
suitable to the present day, for a coat of arms for one of the 
*flourishing new Governments on the eastern side of South 
Africa, than a wet, and dry, hulp hygrometer pictured with both 
bulbs marking 85° F., and with the surf of the Indian Qcean 
beating in the distance? e C. PIAZZI SMYTH 
May 29 e 





The Composition of the Edible Bird’s-Nest ° ° 


As I have been much interested in the controversy concerning 
the compogition of the edible bird’s-nest, and particularly in the 
bearing of Mr. Green’s investigations, which are given at length 
in your last issue(p. 81), would you permit me to give the result of 
some observations I made on this subject in the Solomon Islands. 
It will be remembered that it was the sociation of these nests 
with a so-called ‘‘fungoid growth” in the caves of North Borngo 
that led Mr. Pryer to consider that he had found the source of 
the material of which the nests are made, a Sipposed discovery 
which led to the re-opening of the controversy (NATURE, 
vol. xxx. p. 271). This low plant-substance was determined by 
Mr. George Murray to be the result of the growth of a micro- 
scopic alga, a species, probably new, of Gleocapsa (Proc. Zool. 
Soc., 1884, p. 532). 

In the Solomon Islands I was only able to obtain the edible 
nest in one locality (Oima Atoll) since the bird usually frequents 
inaccessible sea-caves and cliffs. The nests were of inferior 
quality, and were for the most part composed of fibrous materials 
derived from the vegetable drift (the husks of pandanus seeds 
especially), The gelatinous substance thickly incrusted the in- 
terior of the nests, and attached them to the rock. The surface 
of a cliff in the vicinity of the cave frequented by the swifts was 
coated by a reddish gum-like growth, which proved on exami- 
nation to be an aggregation of the cells of a protophtytic alga 
about 1/2500 of an inch in size. Unfortunately my specimens 
of this growth have miscarried, but I feel assured that it is very 
similar to that observed by Mr. Pryer in the Borneo caves, 
samples of which, through thegkindness of Mr. George Murray, 
I had the opportunity of seeing at the British Museum. A 
sipilar growth is commonly to be found coating the coral-lime- 
stoge cliffs in this group. It may be seen in all stages, the older 
portions being dark-coloured and rather tough, and the fresher 
portions being, as Mr. Pryer aptly remarked, like half-melted 
gum tragacanth. There are but few cells in the fresh alga, the 
mass being apparently composed of cellular debris, immersed in 
a rather diffluent material, the whole somewhat resembling the 
thir section given in Mr. Green’s paper. 

That the salivary glands are especially concerned in the pro- 
duction of the gelatinous nest-substanc® there can now be but 
little @oubt, and the investigations of Mr. Green have established 
the nature of its composition ; yet it is possible, and I make the 
suggestion with great diffidence, that a vegetable mucin, or a sub- 
stance closely allied to this animal product, may be found in these 
low plant-growths. H. B. Guppy 

95, Albert Street, N.W., May 29 e 
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“ Arithmetic for Schools ” 


In NATURE of May 20 (p. 51) there appears a criticism of 
my ‘‘ Arithmetic for Schools,” in whigh your reviewer states :— 
“In the guy arithmetical part of the book logical accuracy is 
attempted with considerable success. Want of grasp is much 
more evident in the part which deals with the applications. 
Then the division into subjects is strangely @llogical, and slight 
inaccuracies of thought and language occur. Is it really the case, 
for example, that rate of interest (p. 181) is @otally independent 
of time?” These are very serious chaffes to make against a book 
of the kind, and ought not to be made without very good rea-on. 
As your reviewer suggests the inferences (1) that the book is 

-divided into parts, one of which contains the “ pure arithmetic,” 
and the other the ‘‘ applied,” and (3) that it is stated that vate of 
interest is totally independent of time, and as neither of these 
inferences has*any foundation in fact, it seems only fair to myself 
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hat your reviewer should be aske to quote v®batim the other 
slight inaccuracies on which he bases his general statement. 
Gonville and Caius College, May 24 Joun B. Lock 
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SUNSPOTS AND PRICES OF INDIAN FOOD- 
GRAINS ° 


JS the volume of the Bombay Gazetteer which deals 

with the provM@e of Kathiawar, there is at page 217 
a long list of prices of the principalefood-grains at Bhav- 
nagar. The list contains, along with other information, 
the price of Indian millet for nearly every year from 1783 
to 1882. This series of figures is long enough to: afford 
the means of testing whether there is any tendency, in 
India, for times of scarcity, and consequent dearness of 
food, to recur after more or less regular intervals of 
years. 

Ever since the discovery by Schwabe of theeperiodicity 
of the sunspots, and the further discovery by Sabine of 
the same periodicity in the variations of the earth’s 
magnetism, there has been a growing belief in the minds 
of scientific men that the varying condition of the sun 
exerts a far greater influence on terrestrial affairs than is 
usually thought at all probable, and various investigators 
have traced, with more or less definiteness, a periodicity 
of eleven years—coinciding with that of the sunspots—in 
the variations of the rainfall, in those of the temperature 
and pressure of the atmosphere, and in the frequency of 
storms, &c. The late Prof. Stanley Jevons went so far 
as to express the opinion that even trade depressions 
are the remote effects of corresponding variations in the 
condition of the sun. 

I am not aware that any attempt has hitherto been made 
to trace out any direct connection between the variations 
of prices in India and solar phenomena, „The apparent 
hopelessness of the task has probably acted as a sufficient 
deterrent, for although it may be reasonable to suppose 
that solar variations influence the rainfall and other purely 
physical phenomena, yet it is well known that there are 
many causes of variation of price which cannot, with any 
show of reason, be attributed directly to the sun. Such, 
for instance, are wars, the gradual increase of the popula- 
tion, variations in the quantity of money in use, changes 
in the total volume of trade, &c. These circumstances 
complicate the problem very much, but it does not neces- 
sarily follow that it is hopeless to attempt to trace the 
possible influence of? solar perioficity on the prices; for, 
there are statistical methods by which most of the dis- 
turbin& influences can be approximately, if not entirely, 
eliminated. Indeed, when these methods of elimination 
have been applied, it may be found that the solar periodi- 
city is more decidedly traceable in the prices than in the 
rainfall: for, in the one case, the produce of every field 
exercises its due share of influence in d@termining the 
price ; while, in the other case, the quantity of rain actually 
measured is but an infinitesimal portign of the whole 
quantity which falls, and may therefre very impeffectly 
represent the total rainfall over the whole of a district. 

In considering a price in relation to the causes of yaria- 
tion to which it 1s subject, it may be thought of as divided 
into portions, each portiop being assigned to its own 
particular cause. What is wanted here is to separate as 
distinctly as possible that portion which may be due to 
the variation of the influence of the sun from all the rest. 
But before any satisfactory attempt can be madegto dis- 
tinguish that portion of the price variation which may be 
due to variation of solar influence from the Qattion due 
to the average amount of solar influence and to other 
causes, it is necessary to adopt some standard af com- 
parison which may reasonably be supposed {Zee from solar 
effects of a periodically vafab¥e nature. Now as the 
physical state of the sun is known t8 go thyough a com- 
plete cycle of changes in a period of almost exactly eleven 
years, the average price for any gonsecutive eleven years 
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will be affectedeby’ the m amount of solar influence, d rupee. If, therefore, the number for any year in*Table Ie 


and the difference between this average price and the 
actual price for the middle year of the eleven will be 
affected by the difference between the average condition 
of the sun aifd its actualecondition in that middle year. 
This difference of price may also include the effects of 
othefextraneous and non-periodic causes. Eleven years 
after the middle year just mentioned the sun will again 


„be in its former condition, and a simigay price difference 


for that year may be qlculated. The same process may 
be carried on to the twenty-second, thirty-third, &c., years, 
and it will then produce a series of price differences 
equally affected by equal periodical solar influence. Non- 
periodic causes will, however, sometimes tend to unduly 
raise these price differences, sometimes to depress them, 
but on the average such disturbances will, in a long series 
of years, tend to balance each other, leaving the periodical 
portion of tke solar influence outstanding. If, for instance, 
the years for which the calculations of the price differences 
have been made gre those in which the sunspots are at a 
maximum, the average price difference will show how 
much prices tend to be raised or depressed by that con- 
dition of the sun which produces most spots. A similar 
series of calculations may be made for the years in which 
the spots are at a minimum, also for the intermediate 
years when the spots are increasing, and for those years 
when the spots are decreasing. A set of eleven average 
price differences, one for each year of the sunspot cycle 
of eleven years, will thus be obtained, and‘if, on arranging 
them in consecutive order, they show that prices are, on 
the average, decidedly high in those years when there are 
few sunspots, and decidedly low when the sunspots are 
numerous, or if they show any other decided and system- 
atic variation in the sunspot period, the conclusion will be 
that the sunspot cycle does really affect the prices. If, 
on the other hånd, the prices do not change in any system- 
atic manner in the different years of the sunspot cycle, the 
conclusion will be against the hypothesis of a periodical 
variation of the prices corresponding to the periodical 
variation of the sunspots. 

There is one point of view from which this method of 
taking differences is open to some objection. Suppose, 
merely for the sake of illustration, that the average price 
of millet throughout some particular sunspot period of 
eleven years is 50 pounds for a rupee, but that in the 
year of maximum sunspots the solar influence is such as 
to double the crop an@ lower the money price or raise 


‘the quantity price proportionately, that is, to 100 pounds 


forarupee. The price difference for that year would be 
50. If, however, by reason, say, of a more plentifyl 
supply of money, the average price of millet for the whole 
of another sunspot period of eleven years is only 25 pounds 
for a rupee, and the crop in the year of maximum sunspots 
is, through solar influence, similarly doubled, the quantity 
price would only rise to 50 pounds, and the price differ- 
ence would be only 25, although the sofar influence, which 
is supposed to h4vegroduced the change, is the same as 
before. The difference between the two results would be 
due simply to the more plentiful supply of money, not at 
all to'a difference of solar influence. This shows that it 
is rftedful to®*adopt some modification of the method, 
which will allow for gradual *changes in the amount of 
money in use, and other similar causes of alteration of 
prite. Such a modification will be made if, instead of 
taking price differences, the actual price of the middle 
year of the elevgn is expressed as a percentage of the 
average price. Expressed in this way, the percentage for 
the year o®maximum sunspots in each of the above ex- 
amples would be 200, that is to say, in each case the 
numbér of pounds for a rupee would be 100 per cent. 
greater than fhe averagegnuanber, 

Table I. contains ¢he Bhavnagar price list expressed in 
the percentage form. in the manner just described. Inthe 
original table the prices are expressed in pounds for a 
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is 145, it means tlfat the number of pounds of grain for a 
rupee is 25 per cent. greater than® the corresponding 
eleven-yearly average ; and if the gumber is 75 it rans 
that the number of pqunds fora fupee is 25 per cent. I¢ss. 
In other words the excess above or the defgct below 109 
slsws how much per cent. the nurgber of pounds for a 
rupee is above or below the corresponding eleven-yearly 
average. 


R TABLE I.—Percentagh, Bhavnagar. 





è Years. r{/2]3]4]5!6]71] 8] 9 | ro] x 
—_2_ | |} _ 
1783 to 1793 . 57| 66| 56:143]157|172|185|104} 24| 60| 61 


1794 to 1804 . 66| 69| 140,163}145]131|108 
1805 to 1815 . 70| 117| 97|139|124|115|106 


1816 to 1826 . , |118 159| 162/103! 68| 81| 78/rx1) 711| 74 
1827 to 1837 . . |141| 98/137] 96|r21|131|135% 71] 78| 79| 81 
1838 to 1848 91| 8/100} 92| 81/141/164) 93} 86}107| 66 


1349 to 1859 : 96|102] 104] 100}106|112| 109| 84/122 
1860 to 1870 °. 103| 100| 103| 86| 52| 62| 87/ros|104}) 92| 84 
1871 ġ0 1881 . . $93 93|133/126 126/107) 89| 75| 71) 8olr18 
1882 ...., 





Means, including 
1863 to 1866 . 
Means, excluding 
1863 to 1866 . 
Smoothed means. 








97| 95|1I4|117} 109} 116}118} 92| 73] 78} 84 











97| 95/114) 120}116| 122/121] 92| 73) 78| 84 
93| LOO} ILI} L17|L18}120}114] 94} 79| 78| 86 











The numbers of Table I. are arranged in lines of eleven 
numbers each, so that the numbers occurring at equal 
intervals of eleven years, beginning with 1783, all fall in 
the first eolumn, those occurring at equal intervals begin- 
ning with 1784, all fall in the second column, and so on. 
Now if there is any decided tendency for high or low 
prices to recur at more or less regular intervals of about 


eleven years, the great majority of the high prices should e 


be found in a few contiguous columns in one part of the 
table, and the great majority of the low prices in a few 
contiguous columns in.another part of the table. An 
examination of the numbers of Table I. shows that this is 
the case, for in columns 9, Io, and 11, no less than twenty- 
two out of the twenty-seven numbers are below 100, and 
only five of them are above 100; while in columns 3 to 7 
the great majority of the numbers are above roo. Š 
The average results are given at the foot of the table. 
They show that there is a decided tendency for years of 
high and low prices to recur, with some regularitypgin a 
period of eleven years, five consecutive years being good 
years, when money prices are below the average; and the 
six following years being bad years, when money prices 
are above the average, The years which give the highest 
average wioney price, or the smallest number of pounds 
for a rupee, age those in column @& The average number 
of pounds for a rupee in those years is 27 per cent. below 
the eleven-yearly average. The years which give the 
lowest average money prices are those in columns 4, 6, 
and 7. The average number of pounds for a rupee in 
those years is about 17 ‘per cent. greater than the eleven- 
yearly average. There is thus gn average difffrence of 
44 per cent. between theears of low prices and those of 
high prices. Ths percentage difference would have been 
considerably greater if the prices had been reckoned in 
rupees for a fixed quantity of grain, instead of in pounds 
of grain for a rupee. ‘Qo show that this is the case it is 
only necessary to convert the three prices 117, 100, and 
73 regarded as pounds for a rupee, into their correspond- 
ing rupee prices, that is tp say, into the number of rupees 
which would in each case be required to purchase 100 
pounds. These are 0°85, 1'00, and 1°37 erespectively, 
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giving d difference between the highést and lowest of 0°52, 
or no less than 52 per cent. of the aveSage price, svhfh is 
8 per cent. more thàn the corresponding difference in the 
pougd prices. Althgugh thjs illustration by, no meas 
exhausts the question,of the differgnce between quantity 
prices and rgoney prices, it suffices for the purpose of 
guarding against thg erroneous supposition that reswts 
worked out in quantity prices are directly applicable to 
money prices. 

Having now found suehe remarkable evidence of regu- 
larly recurring periodical variations of the price Sf the 
staple footi-grain at Bhavnagar, amounting on the average 
to more than 50 per cent. of the average money prfce, it 
seems desirable to inquire whether similar variationg of 
price have taken place from year to year in other districts. 
For this purpose I have selected from the various volumes 
of the Bombay Gazetteer all those price lists which extend 
over pefiods of fifty years or more. These are for the 
districts of Ahmedabad, Kaira, Surat, Khandesh, Poona, 
Bijapur, Dhaewar, Belgaum, and Kanara, and to these I 
have added Madras, for which station a long price list is 
given in the Report of the Indian Famine Cemmissio&. 

The best way of testing whether any considerable por- 
tion of the variations of price in these districts can be 
regarded as regularly recurrent in a period of eleven years, 
corresponding to that of the sunspots, is to calculate the 
average eleven-yearly variation by the method already 
applied to the Bhavnagar prices. These calculations have 
been made. The results are entered in Table II. The 
corresponding average sunspot variation is also given. 
































TABLE II. 
3B | 4 4 
Alc | & F ij 4 g 
rete) ale) alalalel a] ala 
Ble |e | e1s)8/8/8/ 8/8 | 2] 2 
Al2)/B/4I(4¥}/ S/R) Bla] les] a 
1813 , 1783 | 1790, 1825 18¢9! 1823 | 1824 1823) 1824 181z! 1810 
Years.| to to to to to to to to to to to 
1877 , 1882 | 1882 | 1879| 1882) 1882} 1882| 1883| 1882 Í 1877| 1875 
e 
Tie. | 91| 97] 99) Loz] 119} 124 113| 115| 95| 116| 844 
2. | TOL} 95| toz} 89; 99| ror) 91] 102| 102| ro9| 721 
3. | 120| 114] 115| 121| 113| 102| 111} 98| 112| 110} 58-4 
4. | 110| 120| IIo! 123| 113! 127] 108| 112| 114| 123| 45ʻ0 
5.. | 104! 116| 119| 118| r08 r14) 117| 106| 115| 115| 32°0 
6S 126) 122} 116] 126| 102| 80] 106| 120| 105| 89| 19°6 
7. | IIO, raz} 95| 78 75| 67| 78| 69| 103| 83) 94 
8. |. 98 92| 75| 83| 81x! 88| 106! 92| 93| 75| 12'2 
9 4 82, 73| 76) 83) 89) ror $ 120) 93! 77| 33°2 
Io. 73 78 87| 75! 8x) rm 103; 115 88! 87) 64'0 
Il. 89 84 105, 104. II2| 103 100 95, 113 92°3 
| 














In calculating the average sunspet variation the sunspot 
numbers before 1811 hgve been excluded, party because 
they are very much'less reliable than the nembers for the 
later years, from lack of continuous observations, partly 
because the mean variation for the later years will be more 
directly comparable with the price variations, which, ex- 


-cept in two cases, are deduced fram the data of the years 


following 1810. In calculating the average eleven-yearly 
price variations the data®for tha years 1863 to 1866 have 
been excluded, because it is known that in those years 
prices were very much raised by the influence of the 
American war. 

There is some irregularity in he eléven-yearly price 
variations (especially in those for*Dharwar and Belgaum) 
which can hardly be attributed directly to the solar in- 
fluence. The best way of removing this irregularity will 


. be to take the means of each corfsecutive pair of the eleven 


1 The year aĝ is taken as the first year of the sunspot cycle of eleven 
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average numbers which cbpstitute the eleven-yearly price Now these resylts reveaf the remarkable fact that, amid 


variation, and@o repeat 
This has been done, and ¢the results are given in 
Table III. 

š TABLE III. s 





Districts. 
Ahmedabad. 
Bhavnagar. 
Belgaum. 
Difirwar. 
Madras, 
Sunspots. 
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Bijapur. 
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These smoothed results are graphically represented 
by the dots connected with black lines in Figs. 1 to ro. 
To show the effect of the smoothing process the original 
unsmoothed numbers, viz. those of Table II., are graphic- 
ally exhibited over the smoothed curves by the dots 
joined with faint dotted lines. It will be seen from these 
figures that the application of the smoothing process has 
got rid of almest all the irregularity. At the same time 
it has somewhat unduly reduced the range of the eleven- 
yearly variations. The amount of this reduction may be 
roughly estimated by applying the same smoothing pro- 
cess to the cleven average sunspot numbers given in the 
last column of Table II. This has been done in the last 
column of Table III. The results are curved in Fig. 11. 
The range of the origina! unsmoothed numbers is 82'9, 
that of the resulting smoothed numbers is 70'6; that is 
to say, the range of the smoothed numbers would have to 
be increased by 17 per cent. of itself to obtain the full 
range of the original nugnbers. From this it may be in- 
ferred that the range of cach of the smoothed eleven- 
yearly price variations represented by Figs. 1 to 
10 is too small, and should be increased by abdut 17 
per cent. of itself to obtain the full range of the variatior. 
On the other hand, the extreme range of the unsmoothed 

: numbers will probably be somewhat too great in most 
cases, because the data do not extend over a sufficient 
number of years to eliminate completely the effects of 
casual fluctuations. The true mean range of the variation 
caused by solar iafluence will therefore probably lie some- 
where between the r&nge of the unsmoothed numbers and 

that of the smoothed numbers. The ranges of both the 
unsmoothed and the smoothed variations are shown below 
for each distrigt. The ranve of each smoothed variation 
increased by 17 per cent. of itself is also given, 
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the process on the new means.e| all the apparently irregular fluctuations of the yearl 
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pricks, there is in Every one of the tep districts a periodi- 
cal rise and fall of prices once every eleven years, corre- 
sfonding t the regular variationgwhich takes place fn the 
number of the sunspets during thg same period. They 
also show that in seven out of the ten distificts the range 
ofthe eleven-yearly variation of prices lies between 40 and 
50 per cent. of the average price, and that in the remain- 
ing three districts the range lies between 20 and 30 per 
cent., The ranges are greate#t®in those districts where 
scarcity and famine are most frequent, smallegt in those 
which enjoy the greatest immunity if these respects. In 
Bijapur and the neighbouring districts of Belgaum and 
Dieagwar the highest prices occur in the year of minimum 
sunspots ; in Madras, Poona, and Khandesh a year or two 
later; in Kanara, Kaira, and Bhavnagar two or three years 
later ; and in Ahmedabad three years later. The lowest 
prices occur in all the districts from three to five,years 
after the year of maximum sunspots, that is to say, three 
years after at the soughern stations; fouf or five years 
after at the northern. Bijapur and Poona are the first to 
shdw a very decided rise of prices, and this rise takes 
placgin the year preceding the year of minimum sunspots. 
At all the other stations a very decided rise takes place a 
year or two later. 

From what has been said it follows that the intervals 
of time between the year of minimum sunspots and the 
years of highest prices are less than the intervals between 
the year of maximum sunspots and the years of lowest 
prices. This shows that the eleven-yearly price variations 
do not exactly correspond to the eleven-yearly sunspot 
variation. The reason may be that on the occurrence of 
scarcity prices rise very rapidly, while on the return of a 
season of plenty they fall much more slowly, because the 
reserve stocks of grain consumed during a period of 
scarcity cannot be fully replaced until good crops for 
several Successive years have been secured. If it were 
possible to obtain data showing the actual out-turn of the 
crops of each year, it would perhaps be found that the 
eleven-yearly variations calculated therefrom wouid corre- 
spond to the sunspot variationeeven more closely than the 
price variations correspond to it. 

In estimating the significance of these eleven-yearly 
variations it must be remembered that quantity pricés, 
not money prices, have been dealt with, and that the 
corresponding money prices would show a much greater 
percentage rise in dear times, and a less percentage fall 
in cheap times than are shown by the quantity prices. 
Indeed, to a person accustomed to thinking of mosey 
prices the quantity prices are apt to be very misleading 
if the difference is nêt constantly borne in mind, as may 
be seen from the consideration that if the quantity rice, 
that is, the number of pounds for a rupec, becomes 50 per 
cent. less, that is dearer, than usual, the corresponding 
money price is Ioo per cent. higher; whileif the quantity 
price becomes 50 pes cent. more, that is cheaper, the 
correspor€ling money price is oly 33 per cent. lower, 
From a money, point of view, therefore, a fall of 50 per 
cent. in the number of pounds for a rupee is much more 
serious than it seems to be, while a rise of 50 per cent, in 
that number is less advantageous than might at first sight 
be supposed. For financial purposes it would probably 
be best to convert the quantity prices at the beginning 
into their money equivalents, Because it is impossible 
accurately to cogyert results (such as averages and the 
like) worked out in quantity prices into corresponding 
results, omeri in money prices.! Such conversions 
always give a too favoumble appearance as regards cheap- 

6 


* For purely scientific purposes it would perhaps be Lest to work with the 
logarithms cf the original prices, instead cf with the prices themselves, re- 
garcless as to whether the prices are expressed in pcunds for a rupee, or in 
rupees for a fixed quantity of għin. It would then be passible to pass 
directly frem the results of one system to thzse of the other, without having 
to go through the labour of recalculation. e 
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ness of food in times of plenty ; and naake the dearne$s of 
food in times of scarcity appear far legs seriéus shap it 
really is. ° 

One of the most important practical resuits of this in- 
vestifation probably is; tkat it®ffords a certain “mount o 
power,to predict the Variations of prices if the coming 
sunspot cycle” Of course, until all «those fluctuations 
which appear at presdht to be subject to no law have been 
explained and reduced to order, if ever that should be 
possible, exact prediction, jn any individual case is alto- 
gether out of the question, but as there is a regularly 
recurring ¢leven-yeagly wave of prices running through 
the irregular fluctuations and following the sunspot wave 
in the manner defined by the curves, it is possible to form 
an estimate of the general level of prices in the differdht 
years of the coming sunspot cycle. There is thus some 
reason for believing that the present period of low prices 
followingethe last maximum of sunspots, which appears to 
have @ecurred about the end of 1882 or early in 1883, will 
not last very mgich longer, a brisk rise of prices being due 
in the Deccan and in Madras five gears after the sunspot 
maximum, that is, in 1887 or 1888, and in moye northgn 
districts a year or two later. 

This estimate will, of course, be subje@t to modification 
if it should be found that the sunspot curve is declining 
towards its minimum more or less rapidly than usual. 
The last period of sunspots appears to have been some- 
what longer than the average, that is, about twelve years 
from the maximum of 1870 to that of 1882, instead of the 
normal length of almost exactly eleven years; and the 
coming minimum may possibly follow the last maximum 
more quickly than usual. Fortunately, the sunspot 
observations are not the only indicators of this cosmical 
periodicity, for,as I have shown in a paper communicated 
to the Royal Society in 1884, the magnetic observations 
recorded at the Colaba Observatory afford far smoother 
and more definite indications of this periodicity ghan the 
sunspot observations ; and, what is even more important, 
the eleven-yearly magnetic variation precedes the sunspot 
variation by almost exactly six months, so that the 
magnetic indications are given half a year earlier than 
those of the sunspots. ° FREDERICK CHAMBERS 

. Bombay, April 1886 








THE PHYSICAL APPEARANCE OF MARS 
IN 1886 


SERIES of observations of Mars were obtained 
5, here in March and April last with a 10-inch silver- 
on-glass reflector by With of Hereford. The powers 
employed were 252 and 475, but I found no advantage 
from he latter, which seemed too high for the purpose. 
As a rule a single lens magnifying -252 was amply suffi- 
cient, though there were several occasions when a power 
of about 350 would have been a decided acquisition. 

The planet came to opposition on March 6, but during 
the first three weeks of March we fiad intense ffosts, and 
it was not feasible to@ommence observations until to- 
wards the end of that month. The oppositfon magnitude 
of Mars was only 16⁄6, so that as regards apparent 
diameter the planet was far from being favourably placed. 
At the opposition of 1877 the diameter was no less than 
29”5. But at the recent oppdcsition the north hemi- 
sphere “ef the planet (yhich has not hitherto been so 
thoroughly examined as the soueh hemisphere, and does 
not exhibit so many striking features) wes well presented 
for observation, the latitude of the centre of the disk 
being about 22° N. in March and April.» 

The markings seen were both ni{merous and diversified. 
There is evidently a mass of detail on the planet, which 
is, however, most difficult to trace out in reliable charac- 
ters. Many faint lineaments reach the eye with sufficient 
distinctness to prove their existence, but they cannot be 


e 

the delineation of their outlines for to enable their relative 
Yositions to be correctly assigned. Only fhe more pro- 
nounced features can be dréwn satisfactorily. The small 
diameter of Mags during the recent observations has in 
a great measure induced this uncertainty as 40 the physi- 
cal aspect of the disk. Anothtr cause is found in the 
rarity of really good telescopic images. Not only mus the 
atmosphere be peculiarly favourable to sharp definition, 
but there must be an absence of wind. A complicated 
system of markin f cannot be made out under the in- 
fluence of annoying vibrations. Moreover, this planet, 
considered as a telescopic object, is far less satisfactory 
than either Jupiter or Saturn, and this circumstance, 
with the other drawbacks alluded to, have given rise to 
that uncertainty, and to many of the discordances, in 
regard to the visible markings observed on his surface. 

My intention in the present paper is merely to describe 
general results, as a particular description would scarcely 
be intelligible without drawings. Between M&rch 23 arid 
April 30 the planet was examined on twenty-one evenings, 
and a considerable number of sketches @vere completed. 
During the period mentioned the weather afforded an 
unusual number of clear nights, and whenever the seeing 
wasefairly good the visible features were carefully noted, 
the results being afterwards compared with each other and 
with former work in the same direction. My drawings 
correspond very closely amongst themselves, and there 1s 
a fair agreement in the main features with those depicted 
on the charts of Green, Schiaparelli, Knobel, and others. 
I have also compared them with the views given in Terby’s 
work on Mars and with Boeddicker’s drawings of 1881 
and 1884 (with Lord Rosse’s 3-foot reflector) published 
in the scientific Transactions of the Royal Dublin 
Society, and find in many instances a substantial con- 
firmation. Some of the differences are larger than would 
have been considered probable, but experience has 
taught us that it is useless to expect uniformity in 
delineations of planetary details. 

During the five weeks over which my observations ex- 
tended I saw no conclusive evidences of physical changes 
in any of the markings. But the period was too limited, 
and the circumstances affecting the review altogether too 
unfavourable, to enable me to speak definitely on this 
point. The slight differences apparent amongst my 
drawings are merely such as were occasioned by changes 
in local atmospheric conditions. On a bad night faint 
markings, previously distinguishad, would appear obliter- 
ated, and on thoroughly good nights I sawe delicate 
appeagances which were utterly beyond reach on less 
auspicious occasions. I am convinced that these changes 
if the character of the seeing, exercise great influence on 
the distinguishable features of a planet ; more so, in fact 
than observers usually concede. Inferences of real 
change are sometimes hastily adopted in consequence, 
but they can only be substantiated after the Most searching 
examination and tke most convincing proofs. 

The exterior edges of many of the well-defined seas on 
Mars are very brilliant, and their Boundaries vefy de- 
finite. These brilliant outlying borders remind one of 
the light areas often abutting oft the dark spots of Jupiter, 
only in the case of Mars they are more extensive, pore 
permanent, and altogether dissimilar in form. I may 
instance a particular case of this bright bordering in the 
immediate region east of the Kaiser Sea one Mars. On 
several occasions this was so striking as to vie with the 
bright patch about the north pole. This shingmering 
extends several degrees east of the dark utline of the sea, 
but is limited by a faint and irregularly-condggsed mark- 
ing extending northwards, with an inclination east, from 
the knot in longitude 290° just east of the north exeremity 
of the Kaiser Sea as figured in Mr. Green’s chart. This 
marking runs over a Gonsiderdble fract, and its east e- 
tension underlies Davies’ forked bay and Rurton Bay, to 


held steadilg enough or with that perspicuity to allow of ¢ both of which it is tonnected by faint lig@ments of shade, 
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reminding ong of the “Nanals” of Schiaparelli. This 
special marking, which is not included in Mr. Green’s® 
map, may be identical with the network of dark narrow 
streaks figured in this ragion by Schiaparelli in his chart 
for January &nd February, 1882. It is also more or less 
definitely shown in some other drawings, notably on one 
by Schmidt, which forms No. 17 in Dr. Terby’s 
Areography. 

As to the Kaiser Sea, it appears veyy faint and narrow, 
if not really broken, in the region some 10° or 15° south 
of its north extremity. This peculiarity is well drawn in 
Herr Boeddicker’s drawings of December 27, November 
19, and December 26, 1881 (Nos. 11, 13, and 14) in the 
scientific Transactions of the Royal Dublin Society for 
December, 1882. Consulting other drawings I cannot 
find that this feature is sufficiently indicated. It is obvious, 
however, that it would only be well detected when placed 
near the apparent centre of the disk as during the recent 
opposition. ` 

Mr. Knobe?s drawings in 1873 (Monthly Notices, vol. 
xxxiii., facing p. 476) agree generally with mine far closer 
than those he has published in the Memoirs, vol, xlviii. 
part ii., 1884. I always see Knobel Sea on Green’s chart 
separated on its south side from the fainter curving wand 
running east, as in the sketches Nos. 6, 7, 8, and 9, 1873. 
This break is not depicted in the subsequent drawings of 
1884, so that the appearance has either been subject to 
actual variation of aspect or the difference of inclination 
has originated the want of uniformity. Probably the 
latter is the real cause, for the inclination of Mars in 
April and May, 1873, was nearly identical with that of 
March and April, 1886, and it is for these periods the 
drawings are so nearly alike in their more conspicuous 
forms. Iseethe northern boundary of Knobel Sea dis- 
tinctly separate from the dark longitudinal strip imme- 
diately contiguous to the north polar cap. The drawing 
No. 12, May 19, 1873, by Mr. Knobel, portrays the leading 
features of this region much as I have more recently ob- 
served them. In 1884, Mr. Knobel delineated the whole 
mass of shading outlying the north pole as blended uninter- 
ruptedly, but these differences are unquestionably due to 
the changes of inclination, which must necessarily intro- 
duce such discordances into the apparent forms of the 
markings as observed at different epochs. 

As to the canal-shaped features of Schiaparelli, first 
seen in 1877 and 1878, and subsequently confirmed, I 
have distinguished a læge number ¢f appearances highly 
suggestive of such a configuration, but the Italian 
drawings made during the three months fram Oc- 
tober, 1881, to February, 1882, give them a definite cha- 
racter, and (apart from their duplication) a straightnéss 
of direction and general uniformity of tone which my 
observations do not confirm. The more delicate and 
complex markings on the planet appear to my eye, under 
the best circumstances, as extremely faint, linear shadings 
with evident gradations in tone an@l irregularities oc- 
casiening breaks agd condensations here and there. If 
they existed under the same aspect and with the same 
boldness as delineated hy Schiaparelli, they would have 
beer reatlily detected here whenever the seeing was fairly 
goed, for the$e objects are referred to as readily observed 
in the 8-inch refractor of th@ Milan Observatory in Feb- 
ruary, 1882, when the planet’s diameter was only 13”. The 
duplication of these lines was also traceable under the 
same unfavourable conditions. The wonder is, not that 
the efninent Italian astronomer has discovered such a 
marvellous extent of curious detail on this planet, because 
this deta. unquestionably exists, though scarcely in the 
form and character under which it is represented, but that 
he slfould have observed its more complex and difficult 

nfiguratiofi at the vegy period when Mars was so very 
Fesavouxably situased for obstrvations of this critical 
nature. ar è 
The surface markings of this planet are so numerou$ 
G%s 
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and'varied that théy are far from being adequatgly repre- 


sented pn existingcharts. In certain regions the disk $ 
so Variegated as to give a mottled appearance. Dark 
lines, and spots, and bright spaces are so thickly inter- 
Spersed, amd so difficult to ebserve*with sufficient steadi- 
ness to estimmte their positions amd forms, that I found 
itimpossible to make thoroughly satisfactory drawings. 
observer has to be content witheendeavours to depict 
the more prominent marks only, and even in connection 
with these there is always some element of uncertainty. 
Theerotation-period of the pldhet is, however, so slow, 
the hourly rate being only 14°6 inecomparisog with 36°7 
in the case of Jupiter, that plenty of time is afforded for 
drawing the leading markings before they show a dis- 
pMicement obvious to the eye. In addition to this a 
drawing of Mars may be made to rest on several succes- 
sive evenings of observation if the observer comes 37°4 
min. later to the telescope on each occasion. gn regard 
to Jupiter the difficulty of suitably drawing the deails is 
far greater, though they admit of more ready observation. 
The rapid rotation ofethis planet displaces objects in a 
feyy minutes, and makes it imperative that the work both 
of observing and charting should be very- hastily per- 
formed ; and it i®not feasible in this case to base a sketch 
on observations of following nights, because the markings 
are influenced by different velocities, and suffer large 
relative displacements even at short intervals of time. 

During the past few months the north polar cap of 
Mars has been very bright, sometimes offering a startling 
contrast to those regions of the surface more feebly re- 
flective. Some of the other parts were also notably 
brilliant. These luminous regions of Mars require at 
least as much careful investigation as the darker parts, 
for it is probably in connection with them that physical 
changes (if at present operating on the planet’s surface) 
may be definitely observed. In many previous drawings 
and desgriptions of Mars sufficient weight has not been 
accorded to these white spots. 

Many of our leading treatises on astronomy attribute a 
dense atmosphere to Mars, but nothing has been observed 
during my recent observations to corroborate this theory. 
It seems to me far more plaasible to assume that the at- 
mosphere of this planet is extremely attenuated. The 
chief spots are invariably visible, and the phenomena 
occasionally observed are rather to be imputed to*the 
vagaries of our own atmosphere than to that of Mars. 
Jupiter and Saturn are doubtless enveloped in dense 
vapours shrouding their real surfaces from terrestrial 
eyes. Their markings are atmospheric, though in some 
cases very durable, and constantly undergoing changes of 
aspect and displacements of position by longitudinal 
currents. On Marl a totally different nature of things 
prevails. Here the appearances descried are absolute 
surface markings displaying none of the variations which 
are so conspicuously displayed in the markings on Jupiter. 
It is probable that many, if not all, the changes supposed 
to have occurred in the features of Mars are simply at- 
tributable to the constantly varying conditions under 
which the pfanet has necessarily to be observed. Were 
the circumstances of observation more equable there 
would be much greater unanimity amongst observers of 
this interesting object. It seems to me that the very 
pronounced character of the markings and their great 
permanency are quite opposed to the idea thatthe planet 
is surrounded by a dense cloud-laden atmosphere. 

° W. F. DENNING 





M. CORNU ON RHE HYDROGEN FUNCTION 
OF CPRTAIN METALS! 


HEN we examine on different photographs those 
groups of lines which reappear periodically with 
a particular regularity, We find that these groups belong 


1 Translation from an article in the Journal degPhysigue. 
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precisely to the category of those which reverse thém- 


sfives ; for some are reversed and the q@hers are on ghe 
point of being so. Fer the same metals, the reversals Sre 
more or less complete according to the con@itions of th 
expertment, and for diferent netals according to their 
chemical and physical @roperties.  ° ° 
The Eu of dfstribution of these groups presents anotheg 
common character relatively to the succession of distances 
eand intensities : the lines get nearer together towards the 
more refrangible end, and diminish in intensity. This cha- 
racter is much the more striking when the numbee of 
reversed limes is congiderable, because the field on 
which they appear is’more uniform. It seems that with 
the elevation of temperature the spectrum tends towards 
a limit, that of a continuous brilliant background despoale®l 
of all lines except the regular series of the self reversing 
ones. It is to this constitution that I wish to draw the 
attention ef observers. j 
The mmber of metallicspectra capableof giving a regular 
series of spontangously reversed lines on a continuousback- 
ground is considerable ; but the most beautiful series that 
I have observed were supplied by two metals which ong 
could scarcely have anticipated, from a chemical point of 
view, to find side by side; these are alunfinium and tleal- 
lium, whose equivalents are at the extremity of the list 
of those of the simple bodies. “The diagram gives an 
idea of the distribution of these reversed lines ; one sees 





> A > 
that they form in each spectrumfa series*® of, doublets ful- 
filling the .conditions of distance and intensity given 
above. . 

I.shall not stop to indicate the fguitless trials of numeri- 
cal calculations that I have taken in hand@in order to 
represent each of these series by the substitution of the 
series of entire numbers in a simple function ; I may add 
that I had given up these researches until the discovery 
of Dr. Huggins on fhe spectra of white stars brought back 
my attention to this subject. 

These spectra present, in fact, a cffamon series of dark 
lines, that is to say, reversed, fulfilling precisely the 
conditions of distance and intensity which characterise in _ 
metallic spectra the spontaneously reversed lines: they 
prolong the series of well-known lines of the spectrum of 
hydrogen, C, F, G, 4 One could then foresee that the 
whole series belonged to them; that is what has since 
been confirmed by Vogel, though this result is still not 
quite certain. The interest of this identificatioi was such 
that I sought to prove it myself, which I could not realise 
till lately. The experiment is not without difficulty ; but 
in taking more minute precautions to get rid of all im- 
purity in the hydrogen, I have seen the impurity lines 
obliterated, and finally I succeeded in obtaining photo- 
graphs showing the series of star-lines in all their purity. . 

The spectrum of hydrogen is placed on the first line in 
the above diagram: the comparison has been rendered 





DESCRIPTION OF THE DiaGRam.— The graduations define the lines according to their wave-lengths. The first line represents the dark lines of the violet and 
ultra-violet spectra of the white stars. The second represents a double series of inverted lines in the ultra-violet spectrum of aluminium (electric 


arc). The scale of the drawing has been chosen in a manner to make G and 3 coincide with the homologous lines of 


e first series (first line of each 


doublet). One could have operated in the same way with the second series (second lines). This mod® of representation advantageously replaces the 
numerical tables, showing the verification of the two empiric formulas— 


First series 
. Second series 


which give the length of the wave of each line in function of the wave-length % of 
calculation and the observation is of the @der of the experimental errors. 


mee Ar = 47°30 + 0'43783 % 
Ag = 47°18 + 0°43678 4 
the corresponding line of hydrogen; the difference between the 
The third line represents a double series of inverted lines in the ultra- 


ygolet spectrum of thallium (electric arc). The scale of the drawing was chosen like the one above ; the empiric formulas which represent these two 


series are :— 


Ar = 94°61 + 029776 4 
Ag = 11131 +.0°75294 2. . 


easier by the choice of scales showing intuitively the | play the principal p@rt in these studies: the result then 


identity of the law of distribution of lines in tke three 
spectra, e 


. : e 
We might compare in the same way the more complex - 


groups, like magnesium, zinc, sodium, &c. ; the only diffi- 
culty is to establish the agreement of the groups ; we do 
this immediately by a quite simple graphic construction. 
We arrive at the following statemerft, which resumes the 
whole of thy researches. gn the metallic spectra certain 
series of lines, spontaneously rev@rsed, present sensibly 
the same Jaw of distribution and intensit®@as that of the 
hydrogen lines. 

It is not necessary to dwell on the impwrtance of this 
relation: it makes evident the exisfence of a law which 
is general relatively to the emissive powers of incandes- 
cent vapours, and, again, it shows that this law of suc- 
cession of spectral lines, common fo so many series, seems 
to be expressed by the help of the same function, which 
one might caél the hydrogenic function, which should 


` 


appears to constitute a first step towagds*the solutiona of 
the great problems which the spectroscope brings on for 
solution. å R 


. . 





e 
VEGETATION OF SOUTH GEORGIA 


ON Tuesday, January 17, 1775, Capt. Cook landed on 
this remote island, which is situated about 1000 
miles east of Cape Horn, in about 54° S. Jat. and 37° W. 
long.,and took possession of it in the name gf King Gorge 
the Third, after whom he named it. Capt. Cook landed in 
three different places,and the ceremony of adding the island 
to the British dominions, he informs us, was performed 
under a waving of colours and a discharge of small Ams. 

Whether any British subject hes ver set foo? on it sinc 
that day I know not; but the description of the island 
its famous discoverer was not likely to erApt any one 


b 
8 go out of his way with that object in view. Although 
. ace ; 
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lying only as far southjof the equator as York is north of | e (3) Colobinthus crassifolius, d'Urville (Caryophyllaceae. 


it, South Georgia is covered, in the higher parts at least, 
‘with permanent snows an@ glaciers, and is altogether of 
a most wild and desolate aspect. Large masses of ice were 
-continualy breaking*off from the perpendicular cliffs and 
falling into the sea wifh a noise like cannon. “ The inner - 

rts of the country,” says Caok, “were not less savage 
and horrible. The wild rocks raised their lofty summits 
till they were lost in the clouds, and the valleys lay 
covered with everlasting snow. °Ñot a tree was to be 
seen, nor a shrub@ven big enough to make a toothpick. 
The only vegetation we met with was a coarse strong- 
bladed grass growing in tufts, wild burnet, and a plant 
like moss, which sprung from the rocks.” 

Animal life, however, was more abundant. Seals were 
plentiful, and the penguins the largest ever seen by Cook; 
some which were taken on board weighed from twenty- 
nine tothirty-eight pounds. Eight kinds of “oceanic birds” 
are entfmerated , and one, a yellow bird, was found to be 
‘delicious food. All the land birds observed were “a few 
small larks.” From Cook’s narrative it appears that Forster, 
the botanist, was one of the landing party, hence it might 
have been expected that few flowering plants would have 
escaped observation, especially as the visit was pade in 
January, the midsummer of the southern hemisphere. 
Forster himself states (“Observations made during a 
Voyage round the World,” p. 16) that South Georgia is 
an isle of about eighty leagues in extent, consisting of 
high hills, none of which were free from snow in the 
middle of January, except a few rocks near the sea. And 
he adds that there was no soil except in a few crevices of 
the rocks. 

No further information respecting this island has 
been published, so far as I am aware, until since the 
return of a recent German Expedition, which made the 
island ong of its stations for meteorological and other 
observations. When collecting the materials to illustrate 
the flora of the very much broken coldest southern zone 
of vegetation for the “ Botany of the Challenger Expedi- 
tion,” I had to be content with Cook and Forster’s very 
meagre accounts of South Georgia; but from the pub- 
lished northern limits of drift ice in different longitudes 
in the southern hemisphere, it was not expected that 
South Georgia possessed much more than the scanty 
flora they attributed to it, though Macquarie Island, in 
the same latitude, and nearly in the longitude of New 
Zealand, was knowg to support a comparatively luxuriant 
vegetation. Dreary and barren®as it is, however, South 
Georgia is not so bad as it has been painted. The 
officers of the German Expedition spent nearl} a year on 
the island, and appear to have explored it thorowghly, 
‘botanically and otherwise. During this period the atmo- 
spheric pressure was subject to extraordinary fluctuations, 
the extremes exhibiting a difference of 64 millimetres, or 
a fraction® over 2$ inches, while the range of temperature 
during the same period was only 48°°6 Fahr., or in round 
numbers, fgom 8° to 57° Fahr.; thus showing the 
fteezing-point t® be nearly midway in the range. The 
actual mean temperature of the year was 35°06 Fahr. ; of 
June, the coldest morth, 25°6 Fahr. ; and of February, 


the warmest month, 41°°6 Fahr. 


With regard to the flowering plants collected in the 
island by Dr. Will, one of the officers of the Expedition, 
we are,indebted to Dr. Engler for an enumeration of them 
in his Vahebiicher: vol. vii. p. 281. They are thirteen in 
nignber, and their general distribution ‘is so extremely 
interesting that I may be pardoned for giving it in 
detaits— 

(1) Ranunculus biternatus, Sm. (Ranunculacee).— 
Jeuegia, Falklands, Tristan d’Acunha (?) Marion, and 
Kerguelen Islands. 

(2) Colobanthus Sb Matus, dUrville (Caryophyllaceze). 
—Fuegig, Campbell’s Island, New Zealand, and Alps of 
Victoria, Australia. s 


—Fuegja and Fålklands. . , 
t (9 Montia fontana, L. (Portulaceze).—Fuegia, Marivr. 
Kerguelen, Campbell’s Island, anã widely diffused. ; 

(5) acena adscendeys, Vahl. (Rosacew). --- Fuegia, 
Marion, Cyozets, Kerguelen, Macquarie Islands, and New 
Zealand. : 7 . 

(6) Acena lévigata, Ait. (Rosacez).—Fuegia. 

(7) Callitriche verna, L. var. (Haloragez).—-Fuegia, 
Marion, Kerguelen, Heard Islands, New Zealand, and 
widely diffused. ee , 

(8) Funcus nove-zealandia@, Hook. f. (Juncacez).-—-N ew 
Zealand. ra ° 
* (9) Rostkovia magellanica, Hook. f. (Juncacex)}. - 
Andes, Fuegia, Falklands, and Campbell’s Islands. 

(10) Aira antarctica, Hook. f. (Graminee).—Tuegia. 
Falklands, South Shetlands, and Kerguelen Island. 

(11) Phleum alpinum, L. (Graminez).—Magellan’s 
Straits, and widely dispersed in the cold ré$ions of the 
northern hemisphere. Lac, 

(12) Festuca ergeta, D’Urville (Graminez),—Fueygia, 
Falklands, and Kerguelen. 

(13) Poa flabellata, Hook. f., syn. Dactylis cespitosa, 
Forst. (Gramgnex).—Fuegia and Falklands. 

From the collector’s remarks, appended by Engler io 
each species, it appears that some of the foregoing plants 
flourish luxuriantly in South Georgia, especially the 
species of Acæna (the burnet of Cook's narrative), and 
Aira antarctica and Poa flabellata. The Ranunculus 
was abundant by the side of a stream and elsewhere, 
and Colobanthus subulatus (doubtless the moss-like plant 
mentioned by Cook) formed large tufts on the south side 
of the hills. Nine out of the thirteen plants in South 
Georgia are also found in the eastern part of this 
southernmost zone of vegetation from Kerguelen to New 
Zealand, taking these islands together: ne, Juten» 
noue-sealandi@, had not previously been found in what 
may®be termed the American part of the zone; bui, a> 
Prof. Buchanan, to whom Dr. Engler submitted the 
South Georgian specimens, remarks, this is so nearly 
allied to the South American Funcus stipulatus that n 
may be cited as another, instance of representative amd 
closely-allied species in the American and Australiar 
regions, ` 

Thus are we gradually obtaining a knowledge ¿0f the 
vegetation of-the detached fragments of the Antarctic 


flora; yet several islands are still quite unknown bota ser 


nically or only very imperfectly. Concerning Diego 
Alvarez, or Gough Island, situated about 4° south of the 
Tristan d’Acunha group, we know nothing excgpt that 
the vegetation is said to be similar to that of Tristan 
d’Acunha, and ¢o include Phylica nitida, the only arbor 
eous member of the latter flora. Then there is e group of 
islands, including Lindsay, Bouvet, and Thomson, in 
about the same latitude as South Georgia, but 35° cast- 
ward, of which nothing is known botanically. 
° W. BOTTING HEMSLEY 
e 
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> NOTES 
Tue Visitation of Greenwich Observatory takes piace on 
Saturday next. 


Tue Ladies’ Soirde at the Royal Society takes place on the 


evening of Wednesday, the 9th inst. . 


TuE honour of C. MG. has been conferred on Mr. Charles 
Meldrum, Director of the Royal Alfred Observatory, Mauritius. 


THE explogion of the 43-ton gun has led to the appointment 
of a Committee of Wquiry, in which the name of Mr. Anderson 
is conspicuous by its absence, although surely no greater authority 
on the points at issue exists. A year ago, in his important lectures 
at the Society of Arts,ehe drew attention to the want of relation 
between the sections and pressures, and predicted disasters. 


@ 
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SIR BERNHARD SAMUELSON, M.P., and Me. Rbilip Magnus? 
df the City Guilds of London Institute, have been appofnted by 
the Education Department English representatives at the Inter- 
national Congress on Technicgl Education, to be held gt Bor- 


deaux in September next. 


° 

PROF. FLOWER, fhe Director of the Natural*History Depart- 
ment of the British Mi&Seum, has allowed the zoologi- 
cal collections made by Brigade-Surgeon J. E. T. Aitchison, 
C.I.E., the naturalist lately attached to the Afghan Delimitation 
Commission, to be placed on view temporarily at the South 
Kensington Department. ao those interested in the zoology of 
those regions and in the geographical range of species, a view 
of these collections in their entirety will be found most intereste 
ing. We believe that at an early date this collection will be 
broken up to be sent to India, and distributed to various 
museums and @ountries, and that it is only localised here until 
such time a%a report on its details is furnished to the Govern- 


ment of India. e 
°. 


Mr. NICHOLSON has been appointed Curator gf Kew 
Gardens, in the room of Mr. Smith, resigned. Mr. Nicholson 
has been one of the chief assistants at the Gardens for some? 
years. 


A SERIES of Conferences on the ‘‘ Mineral Resources of the 
Colonies and India” will be held by the Geologists’ Association 
in the Colonial and Indian Exhibition on Saturday afternoons, 
commencing at 3p.m. After the reading of the paper there 
will be a discussion, terminating at 4.30. The Conference will 
then adjourn to the Courts, where further explanations of the 
exhibits will be given. The first meeting will be on Saturday 
next, when an address will be given on the Mineral Resources 
of India and Burmah, by Prof. V. Ball, F.R.S. ; Sir Richard 
Temple will preside. The arrangements for succeeding Sgtur- 
days are as follow:—June 19, South Africa, by Prof. T. R. 
Jones, F.R.S.; Sir Ch. Mills in the chair. July 3, Canada, 
by Dr. A. R. Selwyn; the Marquis of Lorne in the chair. 
Jul? 17, New Zealand, by Dr.eJ. Von Haast. July 24, 
Australia, by Mr. F. W. Rudler. There will probably also be 
a lecture by the President of the Geologists’ Association (Mr. 
W. Topfey), on the Coaling Stations in Relation to the Fuel 

eposits of the Empire ; but the date of this is not yet fixed. 

onferences of the Anthropological Institute on the Races of 
the British Empire will also be held in the Conference Hall of 
the Colonjal and Indian Exhibition. The first was on Tuesday 
on the Races of Africa. The others are :—Monday, June 7: 
Races of America (West Indies), Tuesday, Jane 22: Races of 
Australia, ‘Tuesday, Juné 29: Races of New Zealand, Fiji. 
Tuesday, July 6: Races (Aboriginal) of India. Tuesday, 
July 13: Races of Ceylon, Straits Settlements, Borneo. The 
chair will be taken at 4 p.m. The memoirs read and discussed 
in the Conference Hall will be illustrated by%elections from the 
exhibits, Afterwards, but not I@ter than 5 o’clock, the Confer- 
ence will adjourn to the Courts, and there inspect and hear 
explanations of the remaining exhibits connected with the 
subject of the day. 


THE Lick Trustees have decided to pufchase from Messrs. 
Feil and Mantots a 36-inch crown disk, which was made by 
them at the same time with the crown disl® of the objective now 
in the hands of the Clarks. The Clarks ‘‘have®received the 
order to figure this disk as a third (photographic) lens for the 


large objective.” . 


e 
A CURIOUS phenomenon, the Scotsman reports, was witnessed 
at Stonehaven on Sunday afternoon, May 23. At intervals, just 
before and after high tide, without any apparent cause, the water 
along the coast rose and fell from 10 to 18 inches at a time, the 
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subsidence leaving as much as 15 to I$ feet of*thg beach dry. 
Thé disturbance continued for threg hours, commencing at about 
half-past 4 o'clock. There was no wind, and the sea was quite 
smooth, but the watereadvanced and ret&ed with a speed equal 
to the run of a large river during a spate, and cen so much 
commotion in the harbour that the fishermen had to secure their 
oats with extra moorings to prevent damage being done. In- 
deed, it is seldom that there is so much commotion in the har- 
bour, even during stormy weather, It is surmised that the 
phenomenon was due to some eruption or sftbsidence in the sea 
bottom. 


THE Executive Committee of Aberdare Hall, Cardiff, has 
eissued a most satisfactory report of the progress of Aberdare 
Hall during its first term. Seven students were entered when 
this Hall for lady students was opened in October 1885. Two 
of these are studying for the Intermediate Science Examination 
(London University), one for the Intermediate in Arts, and four 
for the Matriculation Examination. Two scholagships tenable 
at Aberdare Hall were awarded. At the beginning of the next 
session several large scholarships and many exhibitions will be 
offered foy competition at University College, Cardiff, and three 
exhibitions tenable at Aberdare Hall. The institution deserves 
every encouragement. 


THE New York Assembly has passed the Bill providing for 
the appropriation of 20,000 dollars annually to the Metropolitan 
Museum of Art and the American Museum of Natural History, 
in order that they may be kept open to the public, free of 
charge, on Sundays. It is expected that it will soon be 
favourably reported by the Senate Committee, and become 
law. 


Up to Saturday morning the accounts from Catania were re- 
assuring ; the flow of lava was much slower and was rapidly 
cooling, and Nicolosi was considered almost safe. But at 4 p.m. 
a fresh outpour of lava manifested itself, and flowing over the 
earlier stream which had ‘partially hardened, it again menaces 
Nicolosi and Belpasso. At 9.15 p.m., the lava stream which 
threatens Nicolosi showed a front 180 metres wide, from 6 to 
I0 metres high, and was moving at the rate of 10 metres per 
hour. According to latest reports the eruption is as active as 
ever. 


On April 28 a lovely mirage was seen atabout noon at Öster- 
sund, in Northern Sweden. In the south-west, above the Storsjé, 
a great lake, the lofty Oviks Mountains, covered with snow, 
were seen reflected on the sunlit clouds. Below them was a 
dark broad belt of forest sloping down to an ice-covered lake, in 
which some woody islands could beseen. At the beginning the 
western sky was clear, but gradually a dark bank of clouds 
rolled up, at last obscuring the mirage, but it reappeafed several 
times when the sun brokeghrough. 


Mr. PENHALLOW, who has resided for same "years in thè 
service of the Japanese Government in Yezo, contributes to the 
last number of the Canadian Record of Science an article on the 
physical characteristics of the Ainos. Referring toẹthe many, 
contradictory reports as to the greate hairiness of the Yezoines, 
his conclusion is that, although there are many exceptions, they 
generally possess a more than ordinarily hairy body, en@ugh so e 
at least to make them deserve the epithet of ‘hairy Kuriles.” 
The bushy appearance of the hair and beard is doybtless due "as 
much to the fact that the men never shave and seem rarelyeven 
to clip their beards, as to any natural excess of growth. The 
Aino of Saghalien offers a striking departure from the rule ef 
hairiness which essentially characterises the Yezoine and this 
would appear therefore not to beea rac? chàracġeristic, but to be 
due to the peculiar and widely different conditions of lèfe, dress, 
and exposure to which these people have been subjected. From 
er 
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a considerahje fumber of measurements, Mr. Penhallow sum- 


marises the physical characteristics of the Ainos as followse— 
The forehead is usually high, though narrow ; eyebrows heavy 


and overhanging ; nos® somewhat inclined to flatness, though || 


but little more so thanein Europeans; mouth wide, but well 
formed ; chin well formed and medium size; eyes straight, 
brown, and dull ; cheek-bones inclined to be prominent ; facial 


angle high, the mean of the measurements giving an angle of 


72°; the body is compact, well built, AMi muscular ; much more 


than ordinarily hair? skin of light colour, comparable to that of 
. Európeans, and the average height is about 5 feet 2 inches. 


THAT frogs have a formidable enemy in the common mouse 
is evidenced by the following incident. A correspondent, Mr. 
W. August Carter, of South Norwood, states that he observed, 
a short time since, several mice pursuing some frogs in a shed 
which was overrun with these reptiles. The alacrity of the 
latter, however, rendered the attacks of the mice futile fora 
considerable period. Again and again the frogs escaped from 
the clutches of their foes, but only to be recaptured, severely 
shaken, and bitten. The energy put forth by these reptiles was 
so great that they actually swayed their captors to aftd fro in 
their efforts to wrest themselves from their grasp. At length 
the wounds inflicted upon them rendered the frogs incapable of 
further resistance, and they were easily overpowered by the 
mice, which devoured a certain part of them. 


In a lecture recently delivered before the Scientific Society of 


Bamberg, Dr. Hartwig, the Director of the new Astronomical 
Observatory there sketched out the future work of that insti- 
tution.’ It was well, he said, that an observatory should 
devote itself to some specialty, with which its name would be 
associated, as that of Paris was with the determination and 
mapping of the fixed stars, Greenwich with the movements of 
the moon, Vienna with comets, and so on. Ina similar way 
Bamberg would occupy a certain limited field, and labour there- 
in. In the first place it would undertake the systematic investi- 
gation of the parallaxes of the fixed stars, a work which had 
already been partially performed at the Cape Observatory for the 
southern, and at Newhaven in the United States for the northern 
hemisphere. Bamberg will be provided with a new 7-inch 
heliometer, the largest of its kind at present in the world, 
although the Cape OBservatory will@hortly be provided with one 
of the same size. The present Cape heliometer is a 4-inch, and 
that at Newhaven a 6-inch one. Dr. Hartwig gaid that this 
7-inch heliometer is at present the finest instrument knpwn to 
astronomy. He pointed out that at present the parallaxes 
of only eight or ten fixed stars were calculated, while about 
three thousand remain to be done, and this, he said, would take 
a single qualified bbserver more than thirty years to accomplish. 
He hoped that as Leipzig and GéttinBen were about to be pro- 
vided with heliometers, they would participate in the work, so 
that in a comparatively short time we may obtain a more 
accumte notion of the distance of many fixed stars and of their 
grouping én space. Another work which Bamberg would under- 
take is. the investigation of éhe physical libration of the moon— 
a problem that has been studied at Königsberg since 1845, and 
in Strasburg since 1870. After describing at some length the 
instruments with which the new Observatory is provided, Dr. 
Hartwig concluded by assuring his hearers that with these an 
obsegvatory would be established which would take a high place 
amongst existing astronomical institutions, and which would be 
excelled in Germany by the Observatories of Strasburg and 
Potsdam alone. The Bamberg Observatory, it should be stated, 
owes its existence to%he®munificence of a private individual, the 
late Dre Remeis, a member of the Scientific Society of 
Bamberg. . . 
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¢ THE Darling Downs *Gazette of March 20 describes sowe ° 
cently ediscovered caves fifteen miles from Rockhampton, , 
Wacteciend: A party, headed by Mr. W. M‘Tlwraith, of the 
Rockhampton Natural History Society, recently visited the 
caves. ®From some wells en thesr@ute they saw the peaks of an 
uncommontange ofhills. ‘They ®and up in a fine sharp profile 
like the pinnaclés and turrets of a statelf Gothic pile. The 
vestibule of the wonderful structufe is formed by an immense 
chasm in the rocks. Two walls of limestone or marble rock Set 
in an acute angle rise on either side to a height of about 60 feet, 
and converge in front at a higher elevation. At 9 o’clock at night 
the party began exploring, and after clambering over a mass of 
detached, sharp-edged, pock-pitted. rocks, got into a rocky 
Ghamber. Its walls were beautifully white in parts, and show 
the rock to be of limestone formation. They visited in succes- 
sion caves of different dimensions, and named one the ‘Chinese 
Joss-house.’ It is a little recess off the passage pthe walls are 
beautifully white, and stalactites and stalagmites ustte to form 
beautiful pillars, the whole being wonderfigly beautiful, remind- 
ing the visitors of Chinese ivory carved work. In the morning 
they continued their exploration, wandering through numerous 
passages, and #awling and slipping till they came to a large 
cavern. In one of the passages the bats extinguished their 
candles, and they returned to the upper regions. They then 
saw daylight streaming from the opposite side of the mountain, 
and estimated the distance from light to light at five chains or 
more. They returned to the starting-point, climbed a ladder, 
and traversed other passages, and crossed a gulf on a bridge 
formed of saplings. Eventually they reached a wide opening, 
and the light poured in from an opening in the caves. This 
latter is a large chamber, and in it are the roots of a tree, which 
have taken hold in the bottom of the cave, and hang like ropes. 
The most striking stalagmites in it resemble the head of an 
eleppant and the bust of a man. Various caves were discovered, 
and also openings leading from one main suite of caves to 
another one. The cave particularly alluded to is called ‘The 
Cathedral.’ It is 50 feet long from the porch to the pulpit 
stairs, 30 feet across, and the ceiling is so lofty that the gleams 
of the candle did not reach it. ‘here are stalactitic formations 
on the ceilings and floor, but the walls, are plain, and have 
niches in some parts. Some of the party descended 60 feet 
here, and in another failed to reach the opening. The writer 
says, ‘ Wherever we went almost underground our footsteps = 
a hollow sound, and the conclusion we come to at present is 
that the region has been a hot-spring area, and the caves were 
formed by the action of hot water.’ ” . 


THE various sptcies of Salmonide hatched out and reared by 
the Buckland Museum authorities have been tured into the 
Thames at Penton Hook, with a view of replenishing the stock ot 
fish in that river. The Thames Angling Preservation Society are 
making arrangements to receive a consignment of land-locked 
salrgon fry at their nursery again this year, in order to rear them 
for the Thames. The exertio® now being made to re-stock the 
unpolluted portions of this river are sure to terminate in good 
results, indeed many of the trout taken lately are said to be the 
result of previous efforts made by pisciculturists in this direc- 
tion. è 


ORNITHOLOGISTS, antiquagians, and librarians will in a few 
days have the opport@nity of possessing a book which is said to 
be the only York published on the subject of duck decoys. It 
will be in quarto, with many illustrations, coloured and woodcut. 
Its author, *sir Ralph Payne-Gallwey, is already known to 
naturalists by his Wok on wild-fowl, issued some few years since 


by the publisher of the present volume, Mr. Van Voorst. A 
Dr. Von Haast yrites that the large geological relief model 
of New Zealand, referred to in our recent article on the Colonial e 
° 
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eang Indian &xhibition, has been prepared by Dr. Jafhes Hectory 
the Director 8f the Geological Survey of New *Zealand, and 
forms part of the large exhibit of that gentlemfin, There® ard 
several large labels inside tħe glass case, in which thg necessary 


explanatigns are given, ee e ° 


THE additions to the Zoold&ical Society’s Gardens®during the 
past week include a Ring-tailed Lemur (Zé@nur catta) from 
Madagascar, presented by Mr. Angus Ogilvy ; two Black-tailed 
Patrakeets (Polytelis melanura) from South Australia, presented 
by Mr. James Thomson; an Ind&n Cobra (aia tripudians) 
from India, presented by Messrs. IH. Thwaites and V. A. Julius ; 
a Common Viper (Vipera baus), British, presented by Mr. Wee 
H. B. Pain; a Loggerhead Turtle ( Thalassochelys caouana) from 
the Atlantic Ocean, presented by Mr, R. G. Fraser, R.N. ; 2 
Rook (Corvus frugilegus), British, presented by Mr. H. J. 
Peckover; a Black-faced Spider Monkey (Ateles ater) from 
Eastern Peru,ea Crab-eating Raccoon (Procyon cancrivorus) 
from West™indies; an Indian Cobra (Waia tripudians) from 
India, deposited ; twe Spotted Hyænas (Hyena crocuta) from 
South Africa, two Side-striped Jackals (Ênis lateralis) from 
West Africa, a Griffon Vulture (Gyps fulvus), a Smoot Snake 
(Coronella levis), a Viperine Snake (Tropidonotts viprinis),e 
European, purchased ; two Triangular Spotted Pigeons (Columba 
guinea), bred in the Gardens, 





OUR ASTRONOMICAL COLUMN 


A CATALOGUE OF ‘‘ COMPARISON ” Srars.—Dr, N. M. Kam 
of Schiedam has published in Verhandelingen der Koninklijke 
Akademe van Wetenschapten, Deel. xxiv. (Amsterdam), a star 
catalogue compiled from the places of stars determined by 
meridian observations, which have been extracted from vols. 
i, to lxvi. of the Astronomische Nachrichten, and reduced to the 
epoch 18550. The positions of the stars contained in this 
catalogue were determined in connection with observations of 
planets and comets, and it was in compliance with Argelander’s 
express desire that the work of collecting them and reducing 
the positions to a common epoch was commenced by Hoek, 
then Director of the Utrecht Observatory. Dr. Kam, who was 
Hoek’s assistant, continued the work ‘after the death of the 
lattef, and has at length been able to» publish his results. The 
principal catalogue contains the completely determined places of 
4350 stgrs, and is followed by two subsidiary catalogues, the 
first giving the places of 236 stars, and the second those of 335 
stars ; all of the latter, however, are incomplete, ze. the place is 
~age in one element only. ‘The catalogues are followed by a 

comparison of the places of the stars contained in them with 

their places as given in the Bonn Durchmusterung, or, for stars 

south of - 2° Decl., with other authorities. Notes on proper 

motions, cBrrigenda, &c., are appended, which are of consider- 

able interest and yalue. We hope that the werk of collecting 
and cataloguing the class of stars here dealt with will be con- 
tinued either*by Dr. Kam or by some other astronomer as well 
fitted for the task as he has proved himself to be. 


THE Paris OBSERVATORY.—Admiral Mouchez, Director of 
the Paris Observatory, has recently published his annual report 
to the Council of the Observatory. It is a veły instructive and 
interesting document, and afforgs gratifying evidence of “the 
enterprise and energy with which the work of this grea® institu- 
tion is carried on. 

The most striking portion of the report is that which deals 
with the work of the Bros. IJenry in astronomical photography, 
but as this, as well as M. Lowy’s ingenioys device for deter- 
mining the amount of astronomical refraction, have already been 
noticed in Nats, it will not be necessary to again refer to 
them. Leaving these two great undertakifgs therefore on one 
side, the rest of the report exhibits a large amount o®solid work. 
The meridian service has comprised 16,173 observations, 795 of 
the sun and planets. The instruments of the SallegMéridienne 
have been devoted to the observation of Lalande’s stars. 
As the great Catalogue approaches completidn, the stars still to 
be observed become more widely scattered, and fewer observa- 
tions are necessarily secured. The division-errors of the Gambey 
circle are being carefully investigated by M. Périgaud, and the 


Garden circle has been used for the determination of the abso- | 
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18te positions of a number of circumpolar stars. A new flextire 
appgratus has been constructed by M. Gautier, ar 603 stars 
have been already observed with it, The same ingenious artist 
has also devised a new mode of supporting a mercury trough, for 
freeing it from the effact of tremors, whigh has been found to 
work very satisfactorily. The equatorials have been mployed 
as usual in observations of comets, minor planets, and nebule ; 
dhe equatorial of the east tower having been employed by MMe 

enry in the revision of some of their photographic charts con- 
taining very faint stars, especially the Pleiades and the regions 
round Vega and e Lyre? a the department of the calculations, 
the calculations for the great Catalogue had @een completed as 
far as 8h. of R.A., and were being carried on from 8h. to 12h. 
The Catalogue itself was printed up to No. 3800, and the manu- 
script prepared up to No. 4700. Of the volume of observations 
for 1882, seventy-three sheets had been printed, and the rest 
"was in the printer’s hands. The volume for 1883 had been 
commenced, and of the Mémoires, tome xviii., had been dis- 
tributed, and tome xix. was in course of publication. 

Several important investigations have also been carried on by 
individual members of the staff. M. Loewy has devised a new 
method for determining the absolute co-ordinates of circumpolar 
stars, and M. Renan has published two notes on hfs experiments 
in application of these methods. M. Callandreau has published 


®everal notes on the theory of the figure of the planets and of 


the earth, and numerical tables for assisting in the calculation 
of ephemerides for minor planets ; whilst M. Prosper Henry has 
been engaged in devising suitable methods for the measurement 
and reduction of the photographic star-charts, which differ so 
widely from ordinary astronomical observations. A new deter- 
mination of the length of the seconds pendulum has also been 
made by Capt. Defforges, of the Geographical Service, the 
length corrected to sea-level being found to be 0'99394m. 
Amongst the works to be carried out in the present year is the 
study of the movements of the soil by the aid of a multiplying 
seismograph devised by M. Bouquet de la Grye. ‘The report 
concludes with a reproduction of a photograph of the Pleiades 
and a comparison of the results thus obtained by photography 
in a single hour with those obtained by M. Wolf in, his study 
of the same group through the toil of years. i 


NOTES ON VARIABLE STARS.—Mr. Espin, the special ob- 
server to the Liverpool Astronomical Society, has recently com- 
menced the issue of circulars calling attention to various variable 
stars or stars suspected of variation. Circular No, I gives an 
ephemeris for 10 Sagittee, the next maximum, mag. 5'6, falling due 
June 5‘4d , and the next minimum, mag. 6'4, June 11°1, period 
8°317d. Circular No. 2 calls attention to the star D.M. + 8°, 
No. 3780, R.A. (1885'0) 18h. 32m. 51s., Decl. 8° 435 N., as 
a probable variable. Circular No. 3 gives new elements for U 
Hydra, R.A. toh. 3r'9m., Decl. 12° 407 S., from whence 
it would appear that the nexfgmaximum is @ue 1886 June 25'5d. 
Circular No. 4 gives provisional elements for W. Cygni, RSA, 
(1886°0) 2th, 31m. 44s., Decl. 44° 510o N., as follows :— 
P = 120to 130 days, V = 5'8 + to 7'5 +, M = 1886 May 19 +, 
m = 1886 Feb. 14 +. 

THE “CANALS” oF Mars.—M. Terby, in a note presented 
some little time ago to the Royal Academy of Belgium, drew 
attention to the occurrence in the drawings of Mars ade by 
Herschel and Schroeter of several markings resembling the well- 
known Kaiser Sea in size agd distinctness, and pointed out that 
M. Schiaparelli, in his observations of 1881--82, repyesented the 
“canal” Indus as developed to dimensions aln®st as great as* 
those of the Kaiser Sea, and that this development coincided 
with the “gemination” or doubling o almost all the qther , 
canals, M. Faye now announces at the last meeting of the 


Académie des Sciences that M. Perrotin and the other §bservers ° 


at the Nice Observatory have recently*been able to re-detect M. 
Schiaparelli’s canals. The reality of the existence of the deli- 
cate markings discovered by the keen-sighted astronomer of 
Brera seems thus fully demonstrated, and it appears highly pro- 
bable that they vary in shape and distinctness with the changes 
of the Martial seasons. 8 





ASTRONOMICAL PHENOMENA FOR THE + 
WEEK 1886 YUNE 6-12 ° 
( FOR the reckoning of time tRe civil day, eommencing at 
Greenwich mean midnight, counting the hours om to 24, 
is heresemployed. ) 
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bd At Greenwich on Fune 6 e Hatton, to investigate the localities in which goldis said to have 
been fofind. « eo. 


Sun rises, 3h. 47m. ; southse 11h. 58m. 23°3s.; sets, 20h. 9m. ; 
decl. on meridian, 22° 41’ N. : Sidereal Time at Sunset, 
13h. fom. ° . e 

Moon (at First Quarter on June 9) rises, 8h. rom. ; souths, 
rsh, 4gm.; sets, 23h. 17m. ; decl. on meridian, 15° 7’ N. 


® Planet Rises Souths Sets Decl. on meridia 
h. m. h. m, . m. ati 
Mercury 3 25 II 29 ge! 33 21 45 N. 
Venus...  ... 2 IO 9 7 16 4 Io 20 N. 
Mars Ji A 118 .. o4g*... 5 28N. 
Jupiter... ... 12 31 48 .. I 5*... 243N. 
Saturn... 5 26... 13 37 2I 48 22 43N. 


* Indicates that the setting is that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
June Star Mag. Disap. Reap angles from È or 
e inverted image 
h. m. he m. 7 6 
10... B.A.C. 4043... 64... O 5.. OSI 74 325 
11... 38 Virginis .6 .. I O near approach 200 — 
June h. 
9 9 Mars in conjunction with and o° 6' norti# 
of the Moon. z 
9 22 Jupiter in conjunction with and 0° 1’ north 
of the Moon. 
II 5 Mercury at least distance from the Sun. 
12 2 Mercury in superior conjunction with the 
Sun. 
Variable Stars 
Star R.A. Decl. 
h om, o i h. m. 
U Cephei ... O 52'2 ... 8I 16 N. ... June 9, 2 16 m 
S Canis Minoris ... 7 26'5.. 8 34N... 5, IL m 
W Virginis ... ... I3 202... 2 47S. s 8,21 40 M 
3 Libræ . we I4 549.. 8 4S... » 6, 0 50m 
U Corona? ... . 15 136... 32 4N... 5, 7, 116m 
U Ophiuchi... ... 17 10°83... I 20N... 4, I, 042 ” 
X Sagittarii... ... 17 qo'q... 2747S. .. 5, 12, 2 20M 
W Sagittarii . 17 57'8 ... 29 35S... 5, 6, 225M 
T Herculis ... ... 18 4°8...31 ON... p I; m 
n Aquile w 19 467... 0 43N.... II, 21 30 A 
R Sagittee . 20 89... 16 23N.... 5, 10, m 
ô Cephei ... ... 22 24°9...57 SON... 5, 6 0 Om 
; »» 12, 21 35 M 


A1 signifies maximum ; 7 minimum. 


Meteor Showers 
Radiants near 8 @phiuchi, R.g. 261°, Decl. 5° N., from 
Sagitta, R.A. 292°, Decl. 15° N., and from Vulpecula, R.A. 
312°, Decl. 24° N., are represented at this time of the year, 
as well as the Cygnids II., R.A. 319°, Decl. 32° K. 





GEOGRAPHICAL NOTES 


Tue Fyench forces in Tonquin having now succeeded in oc- 
cupying*Lao-Kai, near the Chinese frontier, the capital of the 
Black Flag State, the whole course of the Red River in Tonquin 
is for the firgt time open to exploration. Accordingly two flat- 
"bottomed gunb@ats with an exceedingly small draught have 
been built and equipped, and left Hanoi on April 3 to ascend 
.the river, having on board officers whose duty it is to survey the 

e tiver and the adjacent country, to fix the positions of the most 
important points, and to produce a map of the whole. 


AT the meeting of the Geographical Society of Paris on the 
2ist ulf., M. de Lesseps referred to the works on the Panama 
Canal, and argued that locks or dams were unnecessary. M. 

ubry gave a summary of a journey which he made in 1883 and 
1884 to Chog and the Gallas country in pursuit of a mission with 
whigh he was charged by the Minister of Public Instruction. 
He @ollected a Jarge number of mineralogical specimens, and 
studied the region from a geological and paleontological point 
@f view. He also surveyed the courses of two rivers. 


THE ‘Governments of eritigh North Borneo has secured the 
services of Capit Beeston for the purpose of making a minera- 
logical ahd, geographical survey of the country. He has started 
for the Segama River, which has already been visited by frank 

o%e 
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AT the gnstance of the Société dè Géographie Commerciale 
of Nagtes, a Commercial-Geograghic Exhibition will be heid in 
that city bgtween June 15 and August 15 next. <Acording to 
the programme the Exhibition will be diviged into five classes : 
(1) scientific gebgraphy ; (2) ethnography; (3) travelling and 
means of communication; (4) Ftench and French-Colonial 
produce ; (5) educational material. . 
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ON RECENT PROGRESS IN THB COAL-TAR 
INDUSTRY} 


° 
2 sT HOSE who have read Goethe’s episodes from his life, known 


as“‘ Wahrheit und Dichtung,” will remember his description 

of his visit in 1741 to the burning hill near Dutweiler, a village 
in the Palatinate. Here he met old Stauf, a coal philosopher, 
philosophus fer ignem, whose peculiar appeardice and more 
peculiar mode of life, Goethe remarks upon. Ile Was engaged 
in an unsavoury process of collecting thg oils, resin, and tar 
obtained in the desffuctive distillation of coal carried on inainde 
form ofh coke oven. Nor were his labours crowned with pecu- 
niary success, for he complained that he wished to turn the oi 
eand resin to count, and save the soot, on which Goethe adds 
that, in attempting to do too much, the enterprise altogether 
failed. We can scarcely imagine, however, what Goethe's icel- 
ings would have been could he have foreseen the beautiful ant 
useful products which the development of the science of s century 
and a half has been able to extract from Stauf’s evil-smelling 
oils. With what wonder would he have regarded the synthetic 
power of modern chemistry, if he could have Jearnt that not 
only the brighte-t, the most varied colours of every tone and 
shade can be obtained from this coal-tar, but that some of the 
finest perfumes can, by the skill of the chemist, be extracted from 
it. Nay, that from these apparently useless oils, medicines which 
vie in potency with the rare vegeto-alkaloids can be obtained, and 
lastly, perhaps most remarkable of all, that the same raw mate 
rial, may be made to yield an innocuous principle, termed saccha- 
rine, possessed of far greater sweetness than sugar it-elf. The 
attainment of such results might well be regarded as savouring 
of the chimerical dreams of the alchemist, rather than expres- 
sions of sober truth, and the modern chemist may ask a riddle 
more paradoxical than thgt of Samson, ‘‘Out of the buffing 


-_ 


came forth coolness, and out of the strong came forth sweetness” ; @ 


and by no one could the answer be given who had not ploughed 
with the heifer of science, ‘ What smells stronger than far, and 
what tastes sweeter than saccharine?” That these are matters 


of fact we may assure ourselves by the most convincing of alae 


proofs—their money value, and we learn that the annual valtie 
of the products now extracted from an unsightly and apparently 
worthless material amounts to several millions sterling, whilst the 
industries based upon these results give employment toethousants 
of men. 

Sources of the®Coa!-tar Products,—In order to obtain these 
products, whether colours, perfumes, antipyretic medicines, or 
sweet principle, a certain class of raw material is needed, for it is 
as impossible to get nutriment from a stone as to procure these 
products from wrong sources. All organic compounds can be 
traced back to certain hydrocarbons, which may be said to form 
theeskeletons of the compounds, and these hydrocarbons are 
divisible into two great classes (1) the paraffinoid, and (2) the 
benzenoid hydrocarbons. The chemical differences both in pro- 
perties and constitution between these two series are well marked 
One is the foundation of the fats, whilst the other class gives rise 
to the essences or aromatic bodies. Now all the colours, fine: 
perfumes, and antipyretic medicines referred to, are members of 
the latter of these two classes. Hence if we ish to construct 
these complicated structures, @ve must employ building materials 
which are capable of*being cemented into a coherent edifice, and 
therefore we"must start with hydrocarbons belonging to the ben- 
zenoid series, as any attempt to build up the colours directly 
from paraffi® compounds would prove impracticable. Of all the 
sources of hydrocarQons, by far the largest is the natural petroleum 
oils. But these consist almost entirely of paraffins, and hence 
this source is commercially inapplicable for the production of 
colours. We have, however, in coal itself, a raw material which 


i} 
1 A Discourse by Prof. Sir Henry E. Roscoe, M P., LL.D., F.R.S. 
delivered at the Royal Iustitution, Friday, April 16 1886. 
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by suitable treatment may be made to yield eils*of a valuable 
eharatter. Of these treatments, that.followed outin the process of 
gas-making is the most important, for in addition to illuminating 
gas in abundant supply, tar is produced which contains princi- 
pally that, benzenoid class of sulgstances already referred’ @o, and 
which, tp use the words of Hefmann, ‘is ome of thesmost won- 
derful prodactions ir®the whole range of chemistty.” The produc- 
tion of these latter as distinguished from the paraffinoid group 
appears to depend upon a high temperature being employed to 
efféct the necessary decomposition. 

The quantity of coal made ingoscoke for use in the blast fur- 
nace is larger than that distilled for gas-making, no less thah 
between eleven and twelve million tons of coal being annually 
consumed in the blast furnaces of this country in the form of 
coke, and capable of yielding two million tons of volatile pro- 

e 


. e 
ducts. Up to recent times, however, the whole of t@ese volatile 
products has been burnt and lost in the coke ovens. But lately, 
various processes have been devised for preventing this loss, and 
or obtaining the oils, gvhich might be magle available as colour- 
producing materials. It is, moreover, ą somewhat r@markable 
fact that only in one or two cases have the conditions been com- 
oie with which render it possible to obtain the necessary beng 
enoid substances. In the ordinary coking ovens, as well as in 
the blast furnaces, although the temperature ultimately reached 
is far in excess of that nf&eMed to form the colour-giving hydro- 
carbons, yet the heating process is carried @ so gradually that 
the volatile products from the coal are obtained in the form of 
paraffinoid bodies mainly, and hence are useless for colour-making 
purposes. Amongst the few coking processes in which the heat 


„is suddenly applied, and consequently a yield of colour-giving 


TABLE I.— One Ton of Lancashire Coal yields when distilled in Gas Retorts on an A verage 


o 


Gas (cubicMeet), 5° Tw. 


Ammoniacal Liquor, 
v, 


Equal to 
Ammonium Sulphate. 


Coal (Gas) Tar, 


e 
Sp. gr. 1'16. Coke. 





10,000 20 to 25 gall&ns. 


30 lbs. 


° 
12 gallons= 139'2 lbs, 13 hundredweights. 


_ S S S 


e e e 
Twelve Gallons of Gas-Tar yield (Average of Manchester and Salford Tar) 


Solvent Naphtha 
for India-rubber, 
containing the 
three Xylenes. 


Phenol 
_ | proper. 


Benzene, Toluene. 





lb. 
0'90 
= Toluidine 
0°77 


= Magenta 0°623 





Ib. 
I'Io 
= Aniline 
1'IO 


Ib. 
r5 2'44 
yielding 
0'12 Xylene= 
-| 0'07 Xylidine 


or 1'10 lb. Aniline ` z 
yields 1'23 lb. s 
Methyl Violet. 











®. Ib. Ib. 
0'623 Magenta or 1°23 Methyl Violet 9°50 Naphthol Yellow 
dye ' dye dye 


y y y 
Ss yards 27 in. widelrooo yards 27in. wide;3800 yards 27 in. wide 2560 yards 27 in. wide 
Flannel a full Yellow. 'Flannel a full Scarlet. 


Flannel a full shade. | Flannel a full Violet. 


Naphthalene. Creosote. Anthracene. | Pitch. 











Ib. 
6°30 
a Naphthylamine 


5°25 
a or B Naphthol 


4°75 
Vermilline Scarlet, RRR 
7°11 or 
= Naphthol Yellow? 
9°50 


lb 


È lb. 
17'0 


0.46 


I 














ee ee aa 


° Dyeing Power of Colours from 1 Ton of Lancashire Coal. 


Ib. Ib. 
1-2 Aurin 2°25 Alizarin 20 % 
dye dye 
120 yards 27 in, wide®55 yds. Printer’s gloth 
Flannel a full Orange.) a full Turkey Red. 


Vermilline 
dye 


Ib. 
or 7°II 


Å— a 


Dyeing Bower of Colours from 1 lb, of Lancashire 


e 
Magenta or Violet Yellow 
a piece of Flannel | a piece of Flannel | a piece of Flannel 
8 in. by 27 in. 24 in. by 27 in. 61 in. by 27 in. 


or 





Coal. 


Scarlet 
a piece of Flannel 
41 in. by 27 in. 


Orange 
a piece of Flannel 
1'98 in. by 27 in. 


Turkey Red 
a piece of Flannel 
4 in. by 27 in. 





—_—_—_—________—__—_—_—_——————  —? I a a 


1 The Naphthol Yellow is a repr@éntative colour from a Naphthol, while the Vermilline Scarlet is a representative colour from the combination of 


a Naphthylamine with £ Naphthol. 


hydrocarbons is obtained, may be mentioned the patented pro- 
cess of Simon-Carvés, the use of which is now spreading in 
England and abroad. The tar obtained in this process is almost 
identical in confposition with the gverage gas-works tar, whilst 
the coke also appears to be equal for ironesmelting purposes to 
that derived from other coke ovens. A third souroe of these oils 
yet remains to be mentioned, viz. those obtained as a by-product 
In blast furnaces fed with coal. 

Another condition has, in addition, to b considered in this 
industry, and that is the nature of the coal e ployed for distilla- 
tion, It is a well-known fact that if Lancashire cannel be 
exclusively employed in gas-making a highly-luminous gas is 
obtained, but the tar is too rich in parafgns to be a source of 
°. profit to the tar-distiller, whilst, on the other hand, coal of a more 

anthracitic charactere like that from Newcastle or Staffordshire, 


Q 


e e 
yields a tar too rich in one constituent, viz. naphthalene, and 
too poor in another, viz. benzene. It is also known to those 
engaged in carbonising coal principally for the sake of the tar that 
the coal from different measures, even in the same pit, yields tars 
of very different constitution. That under these varying condi- 
tions products of varying composition are obtaingd is a result 
that will surprise no one who considers the complicated chegical 
changes brought about in the process of the destructive distifation 
of coal. 

History of Benzene and its.Derivatives.—Having thus sketche® 
the principles upon which the formation of these valmable tar 
colours depends, we should do wieng t8 pass oyer the history of 
the discovery of benzene (C,H,), which contributed so emuch' to 
the uplocking of the.coal-ta® treasury. a A 

Faraday in 1825 discovered two new hydrocarbons in the oils 

. 


ae 


N 


° contain€ benzene. 


/ 
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obtained from portable gas. One of these was found to be buty- 
lene (C4H4) ; to the other Fayaday gave the name of bicarb&iret 
of hydrogen, as he ascertained its empirical formula to be C,H 
(C = 6). By exploding its vapour with oxygen, he observed that 
one volum@ contains 36 parts by weight of carbon to 3 parts b 
weight of hydrogen, and its specific gravity compared with hydro- 
gen is therefore 39.7 : 
Mitscherlich, in 1834, obtained the same hydrocarbon by dis-® 

tillation of benzoic acid, C,H,O., with slaked lime, and termed 
it benzin. He assumed that it is form@l€rom benzoic acid simply 
by removal of carbow dioxide. Liebig. denied this, adding the 
following editorial note to Mitscherlich’s memoir :—‘* We have 
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Which it does not hear the slightest resemblance, whilst the ending 
in ‘ol’ Corresponds better to its properties and mode of produc» 
tion. It would have been perhaps botter if the name which the 
discover, Faraday, had given to this body had been retained, as 
its rela@on to benzoic acid and benzoyl compounds ig not any 
closer than it is tp that of thegtar or coal from whjch it is 
obtained.” š J . 
Almost at the same time Péligoț found that the same hydro- 
carbon occurs, together with benzone, Cy3H,9O (diphenylketone, 
CO(C,H,).), in the products of the dry distillation of calcifim 


benzoate. ° 
® The different results obtained by Mitscherlich and Péligot arc 


changed the name of the body obtained by Prof. Mitscher- | represented by the following formule :— ° 
lich by the dry distillation of benzoic acid and lime, and termed | e % 
by him benzin, into benzol, because the termination ‘in’ appears C,H,0, + CaO = CgHy + CaCOs. 
to denote an analogy between strychnine, quinine, &c., bodies to ' @ (C7HsOe)gCa = CyghlypO + CaCOs. 
TABLE II. 
° 1, Benzene. 2. Toluene. 3. Phenols. 4. Xylene. 5. Naphthalene. 8. Anthracene. 
§ ( Orange Vgllow, or Acid Picric Acid Manchester Yellow Alizarin (pure 
S Yellow (Dinitronaphth®) 
© ) Metanil Yellow 5 Naphthol Yellow Anthrapurpurin 
a ( Auramine e >, cis 
S j í . e E 
N | Brown, Y Bismarck Brown, R Flavopurpurin 
Ñ 
Diphenylamine Orange 
‘(Blackley Orange) - 
% ! Chrysoidine, Y Chrysoidine, R - Aurin 
& , Orange I. (mixture of er : 
= 1 and 5) 
© | Orange II. (1 and 5) í 
Orange III. (Helianthine) 
Orange IV. ft 
Safranin Magenta, R Eosin Bordeaux 
| _e Rae Magenta, B Safrosin Vermilline Scarlet, R 
a Cyanosine sat Vermilline Scarlet, RRR 
Rose Bengal OL, wh Vermilline Scarlet, B B B 
2 Phloxin ave i Roccellin 
È` Erythrosin (Mixture of Xylene and (Mixture 1 and 5) 
f Naphthalene) New Red 
Xylidine Scarlet Biebrich Scarlet ° 
(Mixture of Cumene and Crocêin Scarlet 
is Naphthalene) 
5 Cumidine Scarlet tee ° 
- (Mixtures of 1 and 5) ° 
., { Diphenylamine Blue Blackley Blue, R Victoria Blue, 1 
$= ) Methylene Blue ® Blackæy Blue, 1 Victoria Blue, 5 
%& ) Indulin (Campbelline) Alkali Blue, R A 
on Alkali Blue, 6 B . 
e 
X | Methyl Violet, 6 B i $ 
RN Methyl Violet, R ; be se 
: ° 
8 4 Brilliant Green 


{pa Green 
& 


Acid Green (Acid Green) 


. ° 
Péligot obtained®benzene only as a by-product, exactly as in the 
preparation of acetone (dimethylketone) from calcium acetate a 
certain quantity of marsh gas is always formed. g 
e. Itis noț clear how Liebig became acquainted with the fact that 
benzene is formed by the dry distillation of coal, as his pupil 
Hofmann, who obtained it În 1845 from coal-tar, observes : ‘It 
is frequently stated in memoirs and text-books that coal-tar oil 
I am, however, unacquainted with any re- 
search in which this question has been investigated.” It is, how- 
evtr, worthy of remark that about the year 1834, at the time 
when Mitsch®rlich had converted benzene into nitrobenzene, the 
distilfetion of coal-tar was carried out on a large scale in the 
neighbourhood of Manchester ; the naphtha which was obtained 
was employed for the purpose of dissolving the residual pitch, 
and thusgbtaining black varnish. Attempts were made to sup- 
plant the naphtha olfai%&d frem wood-tar, which at that time 
was much used if the hat factories at Gorton, near Manchester, 


® _ 7 Phil. Trans, 1825, Fo 4400 ğ 


. former, or into sonte similar substance. 


for @he preparation of ‘‘ lacquer,” by coal-tar naphtha. The 
substitute, however, did not an€wer, as the impure naphtha left, 
on evaporation, so unpleasant a smell, that the workmen refused 
to employ it. It was also known, about the year 1838, that wood- 
naphtha contained oxygen, whilst that from coal-tar did not, and 
hence Mr. John Dale attempted to convert the latter into the 
By the action of sul- 
phuric acid and potassium nitrate, he obtained adiquid possessing 
a smell resembling that of bitter almond oil, the properties of 
which he didnot further investigate. This was, however, done 
in 1842 by Mr. John Leigh, who exhibited considerable quantities 
of benzene, gitrobenzene, and dinitrobenzene, to the Chemical 
Section of the Pritigi Association meeting that year in Manches- 
ter, His communi®ation is, however, so printed in the Report, 
that it is not possible from the description to identify the bodies 
in question. 

Large quantities benzene were prepared in 1848, under 
Hofmann’s direction, by Mansfield, who proved that the naphtha. 


@ 
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incoal-tar coatains homologues of benzeney’ which may bè 

separated from it by fractional distillation. On the 17th*of Heb-¢ 

ruary, 1856, Mansfield was Qccupied with the distillation of this 
‘hydrocarbon, which he foresaw would find further ajwplications, 
for the Paris Exhibition, in a sil, Thg liquid in the retoreboiled 
‘over and, Took fire, burning Mgnsfield so sevegely thatghe died in 
-a few days. e ° i A 

The next step in the prodyction of colours from benzene and 
toluene is the manufacture of nitrobenzene, CHNO, and 
nitfotoluene, C;H,NO,, The former compound, discovered in 
1834'by Mitscherlich, was first ingrediced as a technical product 
by Collas under the name of artificial oil of bitter almonds, an 
Mansfield in 184g patented aeprocess for its manufacture. It is 
now used for perfuming soap, but mainly for the manufacture of, 
aniline (CgH,;NUH,) for aniline blue and aniline black and for 
magenta. It is made ona very large scale by allowing a mixture® 

- of well-cooled fuming nitric acid and strong sulphuric acid to 
run into benzene contained in cast-iron vessels provided with 
-stirrers. ; 3 

To prepare hiline from nitrobenzene, this compound is.acted 
upon with #mixture of iron turnings and hydrochloric acid in a 
«cast-iron vessel. Commercial aniline is a mixture of this com- 
pound with toluidine obtained from toluen® contained in com- 
mercial benzene. Some idea of the magnitude of this dndustry 
may be gained from the fact that in one aniline works near 
Manchester no less than 500 tons of this materia@are manufac-* 
tured annually. From the year 1857, after Perkin’s celebrated 
discovery + of the aniline colours, up to the present day, the 
history of the chemistry of the tar products has been that of a 
‘continued series of victories, each one more remarkable than 
the last. 

Coal-tar Colours.—To even enumerate the different chemical 
‘compounds which have been prepared during the last thirty 
years from coal-tar would be a serious task, whilst to explain 
their constitution and to exhibit the endless variety of their 
coloured derivatives which are now manufactured would occupy 
far more time than is placed at my disposal. On the industrial 
importance of these discoveries the speaker reminded his audience d 
of the wonderful potency of chemical research, as shown by the 
fact that the greasy material which in 1869 was burnt ingthe 
furnaces or sold as a cheap waggon grease at the rate of a few 
‘shillings a ton, received two years afterwards, when pressed into 
cakes, a price of no less than one shilling per pound, and this 
revolution was caused by Gräbe and Liebermann’s synthesis of 
aliz®rin, the colouring matter of madger,? which is now manufac- 
tured from anthracene at a rate of more than two millions 
sterling per annum ; and it is stated that an offer was once made, 
in the @arlier stages of its history, by a manufacturer of anthra- 
cene to the Paris authorities to take up the asphalt used in the 

reets for the purpose of distilling it, in order to recover the 
crude anthracene. . 

Again, we have in the azo-scarlets derived from naphthalene 
a second remarkable instance of the replacement of a natural 
colouring Matter, that of the cochineal insect, by artificial tar- 
products, and the naphthol-yellows are gradually driving out the 
‘dyes obtained from wood extracts and berries.® It is, however, 
true that some of the natural dye-stuffs appear to withstand the 
action of light better than their artificial substitutes, and our 
soldiers’ red coats are still dyed with cochineal. 

The introduction of the-e artificial scarlets has, it is interest- 
ing to note, greatly diminished the cultivation of cochineal in 
the Canaries, where, in its place, tobacco and sugar are gow 
being largely grown. e é 

Let us next turn to inquire as to the quantities of these various 
products obtainable by the distillation of one ton of coal in agas- 
retort. The six most important materials found in gas-tar from 
which colours can be prepared are :— 


1. Benzene. 4. Metaxylene (from solvent naphtha). 
2. Toluene. *® 5. Naphghalene. 
3. Phenol. 6. Anthracene. @ 


° 
The average quantity of each of these six raw materials obtain- 


* See Lectures by Prof. Hofmann, F.R.S., “On Mauve @d Ma enta,” 
April x1, 1882, and W. H. Perkin, F.R.S., “On gre: Newest Colouring 
Matters,” May 14, 1869, Proc. Roy Inst.; also P&sident’s Address (Dr. 
Perkin, F.R.S.), Journal of Society of Chemical Industry, vol. iv., July 
1884, on Coal-Tar Colours. 

? “On the Artificial Production of Alizarine, the Colouring Matter of 
Madder,” by Prof. H. E. Roscoe, Proc. Roy. ins, April x, 1870; also Dr. 
Perkin, F.R.S., “On the History of Alizarine,”* Journal Society of Arts, 
May 30, 1879. ô 





able by the destructive distillation of one ton of Laeashire coal 
is s€en in Table I. Moreover, tpis table shows the average 
amount of certain colours which each of these raw materials 

yields, viz. :— š e 
4. (Xylidine 07 1b.) a 

5. Vermilline scarlet 7'rr lbs. 

6. Alizarin 2'25 lbs. (20 per cent.) ® 


cing power of the above quantities of 
tained from one ton of coal, viz.:— 


1 and 2. Magenta, 500 yards of flannel. @ 
3. Aurin, 120 yards of flannel 27 in. wide. 
4and 5. Vermilline scarlet, 2560 yards of flannel. 
6. Alizarin, 255 yards Turkey red cloth. 


a } Magenta 0'623 lb, 
e 3; Awin 42 1b. 


Further, it shows the d 
each of these colours, all 


Lastly, to point out still more clearly these relationships, the 
dyeing power of one pound of coal is seen in the lowest hori- 
zontal column, and here we have a party-coloured flag, which 
exhibits the exact amount of colour obtainable from ong pound 
of Lancashire coal. 

Let us moreover remember, in this context, that no less than 
ten million tons of coal are used for gas-making every year in 
this country, and then let us form a notion of the vast colouring 
@ower which this quantity of coal represents, 

The seyeral colours here chosen as examples are only a few 
amongst & very numerous list of varied colour derivatives of each 
group. Thus we are at present acquainted with about sixteen 
distinct yellow colours ; about twelve orange ; more than thirty 
red colours ; about fifteen blues, seven greens, and nine violets ; 
also a number of browns and blacks, not to speak of mixtures of 
these several chemical compounds, giving rise to an almost 
infinite number of shades and tones of colour. These colours 
are capable of a rough arrangement according as they are origin- 
ally derived from one or other of the hydrocarbons contained in 
the coal-tar. The fifty specimens of different colours exhibited 
may thus be classified, but in Table II., for the sake of brevity, 
only the commercial names and not the chemical formule of 
these compounds is given. ô 


{To be continued.) 
UNIVERSITY AND EDUCATIONAL ` 
INTELLIGENCE i 
CAMBRIDGE. —Prof. Liveing has been appointed Chairman of 
the Examiners for the Natural Sciences Tripos, and Mr. James 


Ward of those for the Moral Sciences Tripos. There were 106 
candidates for the first part of the Natural Sciences Tripos 
recently held. . 

Attention has recently been given to the preservation of Uni- 
versity buildings from fire, amd serious def&ts have been, os are 


. being, remedied. Such matters should be carefully thought out 


in regard to every museum and library, 
that attention will be constantly given to the efficiency of means 
of pre®ention and extinction of fires. The report on this sub- 
ject in No. 636 of the Cambridge University Reporter is well 
worthy of the study of officials concerned in guarding precious 
scientific collections. A 

Prof. Darwin will lecture in the Long. Vacation? on the 
Theory of the Potential, Attractions, and the Figure of the 
Earth, the first lecture being on Tuesday, July 13.6 `- 

A recent discussion of a report by the Specia®Board on Medit 
cine emphasised the desirability of teaching elementary physics 
as part of general education to those eintending to become . 
medical students, and showed that the new “ extra su jects ” of | 
the Previous Examination do not satisfactorily secure this, 
dynamics and a mathematical treatnfent being required, rather - 
than experimental acquaintance with ethe physical forces. Mr. 
Oscar Browning said the interests of education were stiffering 
terribly from the want of agreement as to what schoolboys ought 
to be taught. Mr. Shaw remarked on the importance ofa 
training in inductive reasoning for medical studs, for their 
whole practice would consist in drawing inductions, . 

The grants from the Worts Fund to Messrs, Bateson, Seward, 
Gadow, and Potter, to which we recently referred, have bees 
voted by the Senate. 7 e 

Prof. Alfred Marshall is giving a prize of 1 57. annually for 
Political Economy, to be open to all members ®f the niversity 
under the M.A. degree. The examination is to comsist of the 
papefs on Political Economy in ‘Part I., and on Advanced Poli- 

eee 


and it is to be hoped 


a 


, (continued). 


‘ netising stress be of moderate amount. 
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e 
ical Econongy iñ Part II. of the Moral Sciences Tripos. The 
first award is to be in June 1887. He desires to concentfate 
the attention of some students more systematically than hitherto, 


noting that on some sidgs Natural Science studies constitute the g 


best prepamtion. ` 

During the last ten yêrs, grants from the Worts Fund for 
Antiquarian and Literary subjects have amounted to 1100’. ; for 
Biological and Geological subjects, to 12252 ; and for Medical 
subjects, to 100/. Č 

Sir J. Lubbock’s Rede Lecture willelæ delivered on Wednes- 
day, June 9, at 2 p.w., in the Senate House, subject, ‘‘On the 
Forms of Seedlings and the Causes to which they are due.” 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 27.—‘‘ The Influence of Stress and 
Strain on the Physical Properties of Matter. Part I. Elasticity 
The Effect of Magnetisation on the Elasticity and 
the Internal Friction of Metals.” By Herbert Tomlinson, B.A. 
Communicated by Prof. W. Grylls Adams, M.A., F.R.S. 

The princip@l object of this investigation was to test the 
soundness of the view advanced by Prof. G. Wiedemann re- 
specting the cause of the internal friction of a torsionally os- 
cillating wire. According to this view, the internal ffiction is 
mainly due to permanent rotation to-and-fro of the molecules 
about their axes ; it seemed probable, therefore, that experiments 
on the effects of magnetising a wire, either longitudinally with a 
helix, or circularly by passing a current through it, would aid in 
elucidating the matter. 

The following are the principal results which have been 
obtained :— 

(1) When the deformations produced by the oscillations are 
small, the internal friction of a torsionally vibrating wire of 
iron or steel is not affected by sustained longitudinal magnetisa- 
tion of moderate amount. ‘The internal friction is also not 
affected by the sustained magnetisation even when the latter is 
carried to the point of saturation, provided the magnetising 
current be, previously to experimenting, reversed a great number 
of times. When no previous reversals have been made, the 
internal friction is slightly increased by intense magnetisation. 

(2) When the deformations produced by the oscillations are 
large, the internal friction is very sensibly increased by sustained 
longitudinal magnetisation of large amount. 

(3) The torsional ela ticity is entirely independent of any sus- 
tained longitudinally magnetising stress which may be acting 
upon an iron or steel wire, provided the deformations produced 
by the torsional oscillations be small. When the deformations 
are large, the number of oscillations executed in a given time 
is very slightly lessened by sustained longitudinal magnetisation 
of large amount. $ ° 

(4) When the magnetising current is interrupted and, to a 
greater extent, when it is reversed repeatedly whilste the wire is 
oscillating, the internal friction is increased, provided the mag- 
The increase of internal 
friction may become very considerable when the magnetising 
stress is great. ' 

When the number of interruptions or reversalsin a given time 
of the m&gnetising current exceeds a certain limit, the effect on 
the internal friction begins to decline. ¢ 

(5) When fhe deformations produced by the oscillations are 
small, the torsioiil elasticity is not affected by either repeatedly 
interrupted or reversed longitudinal magnetisation even when 
the mggnetising stress is large. 

(6) There exists a limit of magnetic stress within which no 


*permanent rotation whatever of the molecules is produced. 


This limit may be widened*by previous repeated reversals of a 
large magnetising stress. « i 

. (7) Phe passage of a moderate electric current, whether sus- 
tained or interrupted, through a torsionally vibrating wire of 
iren, steel, or nickel does not affect, except by heating, either 
the internal Wriction or the torsional elasticity, provided the 
deforfgations produced by the oscillations be small. 

(8) The effect of longitudinal magnetisation, even when 
gtied to the point of saturation, on the longitudinal oscillation 
of an irop or steel wire, is 777. $ 

(9) The passage ofeaneelectgic current, whether sustained or 
interrupted, thro@gh a longitudinally oscillating wire of iron or 
steel does net, except by heating, affegt the number of oscillations 
executed in a given time. s 
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* Chemical Sdgiety, May 6.—Dr. Hugo Müller, F.R.s.. 
Presjdert, in the chair.—Messrs. John W. King. Whame 
Herbert Hyatt, and George T. Iollqway were admitted Fellow 
of the Socigty.—The following papers were read: Paranitro- 
benzoylgcetic acid and sqne of igs derivatives, by Dg W. H 
Perkin, jun, and Dr. E. Bellingg.—An acetic ferment whici. 
forms cellulose, by Adrian J. Brown. ° . 


Victoria Institute, May 28.—/@anual Meeting. —The chai: 
being taken by Prof. Stokes, P.R.S., Capt. Francis Petric. et- 
Honorary Secretary, read the report, which showed that the 
heme, colonial, and American members were nov upwards ol 
1150, and an increasing number of leading men of science had con- 
tributed to its transactions, and the bnstitute wa’ much indebted 
®© many other scientific men of eminence, at present outside it» 
oks, who had kindly given their aid and advice, su that the 

nstitute might the more worthily foster a true appreciation of 
the results of scientific inquiry.—Prof. lull, F.R.S., Directer 
of the Geological Survey of Ireland, delivered the address, in 
which he gave an account of the work, discoveries, and genera! 
results of the recent Geological and Geographical Expedition to 
Arabia and Western Palestine, of which he had charge. Prof, 
Hull, having sketchagl the course taken by*the scientific [Exp:- 
dition (which to a considerable extent took the route ascribed 
to the IsMhelites), the physical features of the country, evidence~ 
gf raised beachgs, &c., showed that at one time an arm of the 
Mediterranean had occupied the valley of the Nile as far as the 
First Cataract, the level of the land being 200 feet lower than at 
present (an opinion which had also been arrived at hy anothe: 
of the Institute’s members, Sir W. Dawson), and that, at the 
time of the Exodus, the Red Sea ran up into the Bitter Lakes, 
and clearly must have formed a barrier to the travellers’ progres. 
at that time ; he then alluded to the great changes of elevation 
in the land eastward of these lakes, mentioning that the watery 
of the Jordan valley once stood 1300 feet above their present 
height. The various geological and geographical features of 
the country were so described as to make the address a con- 
densed report of all that is now known of that part of the Kast. 
—A vote of thanks was accorded to Dr. Hull, after which the 
members and their guests adjourned to the museum, where 
refreshments were served. 





EDINBURGH 


Mathematical Society, May 14.—Dr. R. M. Ferguson. 
President, in the chair.—Mr, J. S. Mackay gave a constructifn, 
due to the Right Hon. II. C. E. Childers, for solving the 
problem of medial section; Mr. W. Peddie read the second 
part of a paper on the theory of contour lines and its ap,lfation 
to physical science; and Mr. A. Y. Fraser submitted a paper, 


by Mr. Charles Chree, on the vibrations of a spherical or cylin ge_amge—* 


drical body surrounded by or containing fluid. 


PARIS 


Academy of Sciences, May 24.—M. Jurien de la tras iére, 
President, in the cgair.—Order of appearance of the first vessels 
in the leaves of the Cruciferse: mixed formation (part 5), by M. 
A. Trécul. Ina previous paper the author show&l that the 
primary lobes in the type of mixed formation presented by 
certain Cruciferæ appear on either side of the young leaves in 
two superimposed series—a lower dusz¢fefa/ and an upper basi- 
Jugal, “He now proves that the first vessels of the nervous 
systé®n corresponding to these lobes usually appear in the same 
order. Those opposed to the Idbes of the basifugal series follo a 
from below upwards, while those opposed to the lobe. of the 
basipetal series make their appearance successively from above 
downwards.—A study of the movements communicated tv the 
air by the action of a bird’s wing: M. Miller’s experiments, by 
M. Marey. A descfiption is given of M. Miiller’s mechanical 
experiments, which are condugted at night by thè aid of phos- 
phorescent vapours, agd during the day by means of sm ke in 
the way adopted by Tyndall.—Note accompanying the pre- 
sentation of M. Verbeek’s fresh studies on the Krakatdv erup- 
tion, by M. Daubrée. Besides a detailed account of the eruption 
this comprehensive work contains a full description of the 
meteorological and hagnetic phenomena attending it, together 
with some theoretical considerations on their causes. The author 
calculates that the quantity of matter ejected was at least 18 
cubic kilometres in volume, all incoherent, consequently unac- 
companied by any flow of lava.—Presentation of various maps 
of France, Algeria, Tunisia, and Africa, gsued by the Gev- 
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graphical Service of the Army, by M. Perser. Amongst 
these maps are one of France, scale 1 :200,000,¢ comprig- 
ing the districts of Ariens, Melun, Lille, Mézières 3 one 
of Algeria, part 6, scale 1: 50,000, districts ef Azeffun, 
Jebel - Ẹilfila, Jemmapes, Bn - Harun, Aine- Bessem, Rio 
Saladq; and one of Tunjsia, scale 1: 300,000, districts of 
Nefta, Rejem-Matong, Dwirat, Wed-Fessi.—Note on a new 
form of purulent infectio following an acute attack of pneu- 
monia, by M. Jaccoud.—Researches on the organisation of the 
sfar-fish, by M. Edm. Perrier. Amongst the collections 
brought back by the Cape Horg Mission were several specimens 
of a new species of star-fish (Asterias hyadesi, E. P.), with their 
young still attaghed, a circumstance which has helped to throw 
fresh light on some dispttted points connected with the ang- 
tomical structure of these animals.—Observations of the new 
comets 1886 æ (Brooks I.) and 1886 4 (Brooks IJ.) made at the 
Observatory of Nice (Gautier equatorial), by M. Charlois.—On 
the geography of the Central Tunisian seaboard, by M. Rouire. 
A careful survey of the section of the coast between Hammamet 
and Susa has’determined the existence of a large marine inlet at 
the head 8f Hammamet Bay, which receives all the drainage of 
Central Tunisia. Ig was also ascertained that at some more or 
less remote period the Halk-el-Mengel Sebkha was certainly 
navigable. — Determination of the absolute value of,the wave- 
length of the ray Dy, by M. J. Macé de Lépinay. A fresh 
attempt to settle this disputed point gives the gMeral result— e 

5°8917 x 1075 (millilitre)? ; 
and in the air, at o°, normal pressure— 

58900 x 1075 (millilitre)s, 
—On a visual illusion : apparent motion of a small object when 
slightly illumined amid the surrounding darkness, by M. Aug. 
Charpentier.—A new electric fuse for exploding mines charged 
with powder or dynamite, by MM. Scola and Ruggieri. For 
this fuse the authors claim that it prevents all accidents from 
slow combustion, and also removes some other dangers and 
difficulties attending mining operations.—Note on an apparatus 
intended to test the efficacy, or ascertain defects in the pre- 
paration, of electric fuses, by M. Ducretet.—Description of the 
cyclone that swept over Madrid on May 12, by M. A. F. Negués. 
—On two different conditions of the black oxide of copper, by 
M. Joannis.—Action of the air, silica, and kaolin on the 
alkaline haloid salts: new methods of preparing hydrochloric 
aeid, chlorine, and iodine, by M. Alex. Gorgeu.—On the oxi- 
dation of oils, by M. Ach. Livaché,—On a little-known cause of 
corrosion in steam-boilers, by MM. D. Klein and A. Berg.—On 
a new means of employing the iodo-ioduretted reaction in the 
research of the alkaloids, and especially of the leucomaines in 
urine, by MM, Chibret and Izarn.—A fresh study of Entoniscus 
E. monieait), by MM. A. Giard and 
J. Bonnier.—On the embryogeny of Comatula (C. mediterranea), 
by M. J. Barrois.—Observations regarding the nervous system 
and cerfgin organic features of the scutibranch gasteropods, by 
M. E. L. Bouvier.—On a new Ichthyobdella, by M. R. Saint 


Loup. This species, which the author describes under the 
name of Scorpenobdella elegans, was recently observed in the 
Marine Zoological Laboratory at Marseilles.—On the super- 


ficial vascular apparatus of fishes, by M. P. de Séde.—On a 
fungus developed in the human saliva, by M. Galippe. This 
fungus, discovered in some saliva filtered by Pasteur’s apparatus, 
and cultivated in Van Tieghem’s cellules, belongs to the family 
of the Monilia. The author Pypposes to name it Monilia®sputt- 
cola (sp.n.).—Remarks on the fifth volume of Ma Habich’s 
Anales de Construcciones civiles y de Minas, presented to the 
Academy, by M. Daubrée. To this volume M. Chalon contri- 
butes a paper on the prehistoric monuments of Peru, which show 
a remarkable resemblance to the menhirs, cromlechs, dolmens, 
and other “‘Druidical” remains in the wést of Europe. They 
occur in largë numbers in ev@y part of the country.—At the 
request of M. de Lesseps, the President gppointed a Commission 
comprising the members of the Séctions for Gasgraphy, Navi- 
gation, and Astronomy, with MM. Daubrée, Favé, Lalanne, 
and de Jonquiéres to study the differences of leve} caused by the 
tides in the Pacific and Atlantic Oceans. 
STOCKHOLM 

Academy of Sciences, April 14.—On the results of some 
experiments on the condition of electricity in a vacuum, by Prof. 
E. Edlund.—On the power and fineness "of the hollow muscles of 
the frog, by Herr ¢. G. Santesson.—On the oxidation of cymal, J 


° 
and on nitrocymal, by Prof. O. Widman and Dr. J. O. Bladin, 
—fineralogical notes, by Dr. G. Flink.—Some r€marks on the 
geological map of Sweden, by Herr E. Térnebohm.—Determi- 
nation of the definite elements of the orbit of the Comet VIII. 
(1881), by Dr. K. G? Olsson.—Microm8trical deterpinations of 
some telescopic star clusters, by Pro& H. Schultz.—Contribu- 
tions to the theory of wave-motions in a gaseous medium, by 
Prof. A. V. Backlund.—On the integration of the differential 
equation in the problem of N bodies, by Prof. G. Dillner. 

May 12.—On a newemethod for determining the velocity 
of the electric molecules in a current of a certain power, 
by Prof. Edlund. — Contributions to ne knowledge of the 
discharge of the Ruhmkorff coil, by Hr. T. Moll. —A 
‘method for increasing the convergence of periodical series, 
by Hr. C. Charlier.—Research on a non-linear differential 
equation of the second order, by Prof. H. Gyldén.—An 
account of the Zoological Station of Christineberg, in the 
province of Bohus, belonging to the Academy, by Prof. Sven 
Lovén.—Researches on the changes of the arsenious oxide in 
contact with putrid animal matters, by Prof. Hamperg.—A . 
balance constructed by Hr. F. J. Lemcke for determining the 
consumption of the normal light in the meagurement of the 
power of the light, exhibited by Prof. F. L. Ekman.—New or 
imperfectly known Isopoda, part 3, by Dr. C. Bavallius —On 
naphtoé acids, by Dr. Ekstrand. 
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THE 43-TON GUN EXPLOSION 


HE bursting of the 43-ton gun on board the Colling? 


wood has naturally attracteglgconsiderable attention 
from men of scigice as well as from the general public, 
and it may not be out of place at the present time to 
compare the ideas of scientific men with the data given 
in text-books published by authority and put into the 
hands of artillery officers for purposes of instruction. 

The latest gunnery text-book is that compiled by Major 
Mackinlay, R.A., and published in 1883. In it is a table 
compiled by another artillery officer, in which is given 
the calculated and actual results obtained from all classes 
of ordnancePamong them being the 12” B.L. gun of 43 
tons, Mark II., the gun which burst on board the 
Collingwood. 

The powder charge is given as 286 lbs. prism&tic, pro- 
jectile 720 lbs. ; the total work theoretically producible 
from the expansion of the charge in the bore 22,884 foot 
tons ; the actual work produced in muzzle energy of pro- 
jectile 17,180 foot tons. There is therefore, according to 
the fable, a loss of 5704 foot tons to be expended— 
externally in expelling the powder gases, displacing the 
atmosphere, and recoil ; internally in heating and stretch- 
ing the gun, in friction of the gas check and gases, and 
rotating the shot. 

In a leture delivered in January 1885, just after the 
bursting of the Actives 6” gun, Mr. Wm. Anderson pointed 
out that the lost work was very much greater than was 
usually imagined, and he went through a calculation on 


thermo-dynamical principles of the forces produced in a’ 


r0" B.L. gun. Taking Mr. Anderson’s formule and 
adapting them to the 12” B.L. gun, we shall not have to 
proceed far before finding out how erroneous is the table 
given in the text-book. We will only examine the forces 
external to the guy (ze. those producing recoil), as Mr. 
Anderson’s accuracy on these points has been indorsed 
by Col. Moncrieff, C.B., F.R.S., and we skall neglect 
internal forces employed in friction stretching and heat- 
ing the gun—forces difficult to estimate, and on which 
there is some difference of opinion. 

As to,the energy of the projectile there can be no 
question, but taking the terminal pressure at 3 tons (we 
believe it has risen as high as 5°5%o 6 tons) the energy of 
the expelled gmses is 12,208 foot tons, that expended in 
lifting the atmosphere 2501 tons, together 14,714 foot 
tonss so that, neglecting internal forces altogether—and 

ethese ar@no small quantity—we have 14,714 foot tons of 
energy against 5704 in the text-book. 

We can only conclude that the pressure corresponding 
to this difference, as well as that due to the forces 
expended inside the bore, have been entirely neglected by 
the designe% of the guns. 

Thee powder with which the gun was burst was that 

own as “cocoa”; this powder, while diminishing the 
maximiyn pressure caries it fûrther down the bore (a 
most dangerous thfhgfor guns weak in the chase), and 
increases the mean and final pressures, and the muzzle 
velocity ; "therefore the calculation we have given is 
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probably within, the mark for an equal weight of coca 
porden s 

- The reason for the errors w@ have pointed out may 
probably be found in the bling confidence placed in the 
indications of crusher ®: gauges, It is well known, that a 
certain length, of time must be takeif up in*the com- 
pression of all metals, and & is extremely doubtful 
whether something near the two-hundredth part of a 
second in which the explosign takes place is sufficient for 
the compression of copper ‘cylinders, especially when 
comparisons are made betweem those néar the breech, 
vhich are longer under the influence of the powder gases. 
And those in the muzzle, which are not acted on for any 
appreciable time. 

The only item in the above estimates which has been 
ascertained by experiment is the muzzle “velocity, the 
others are the result of calculation, and although Col. 
Moncrieff tells us¢hey are to be trusted when measured 
in recqjl, it would be far more satisfactory were they 
ascertained by direct experiment. 

° Means for verification have been pointed out, and 
although we believe the Government is provided with the 
instruments nothing has yet been done with them. 

The failure of the Coddingwood’s gun raised hopes in 
the minds of many that at last a proper inquiry into the 
question would be held ; but it.has been referred back to 
the same Committee, associated with the same civilians 
(except Mr. Leece, who is dead), who recommended that 
the gun “should remain unaltered,” but that “the charge 





. of 295 lbs. of cocoa powder should not be exceeded.” 


They therefore are to sit in judgment on themselves, 
andeif they relied on the same data when recommending 
certain additional strength should be given to other guns, 
as, they did when merely limiting the charge of the 

‘, what reason is there for supposing that the resalts 
ant other guns will diffet from this one except in loss of 
life and damage done? 





GEOLOGY OF TURKESTAN 


Turkestan; a Geological and Orographical Description 
based upon Data collected during the Fourne Vs Of 1874 
to 1880. By J. V. Moushketoff. Pp. 714. With Map 
and Engravimgs. Russian. (St. Petersburg, 1886.) 

OR several years past all who take ah interest 
in Central Asia have followed with great interest 
the yearly reports published by Profs. Romanovsky and 

Moushketoff on their geological explorations in the 

mo@ntains of the Tian- Shan, the high plateaux of the 

Pamir, end the lowlands ‘of the Amu-daria. The ex- 

tensive character of these explorations, prosecuted for 

several consecutive years, and the practical experience of 
the two Russian geologists promised that new light would 
soon be thrown on several important but doubtful points 
in the geology of this mo&t interesting region; but the 
appearance, of their works has been delayed for some 
years. We have, however, now before us the first volume 
of M. Mowshketoff’s work, and when the whole, which 
will comprise three large volumes, as also M, Romanov- 
sky’s work on the same subject, is published, we shall 
have an almost complete picture of the geology of this 
region which conttins the key to so many important 
geological questions in Europe. ° 
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°” The first vplume of M. Moushketoff’s *“ Turkestan ” ' 
consists of two parts. The first is an analysis of all 
explorations made in Twrkestan up to 1884; and, the 
literature of the subject being scattered in pefiodicals, 
it will bé of great value fpr the geographer. , All the 
Russian and Engli§h explorations are mentioned, and the 
chief of them briefly analyeed. The second part contains 
a description of the journeys of the author in the “ Turan 
or Aral basin,” including Samarxand, the western out- 
skirts of the Tian:Shan, the vailey of Ferganah, the? 
western outskirfS of the Pafnir and Alay region, the valley 
of the Amu-daria from Tcrmez to Khiva, and the Kyzyl- 
kum sands. A summary concludes the volume, which is 
accompanied by a novelty that will agreeably surprise 
geologists, namely, a geological map of Russian Turkestan, 
on a scale of 87 miles-to an inch. Another map, on a 
scale of 20 Miles to an inch, is in course of preparation, 
that now publishe® being only intended to show the 
extension and limits of four great geologica] sub- 
divisions; the Post-Tertiary deposits; the Tertiary, 
together with the Chalk, Jurassic, and “Trias; the 
Primary, including the Archean crystalline slates; and 
the unstratified crystalline rocks (granites, porphyries, 
diabases, and so on). Of course, it is regrettable that 
the Secondary deposits could not be separated from the 
Tertiary; but we miust wait for the appearance of the 
promised map on a larger scale. 

As to the conclusions arrived at in this volume, we 
may remark at once that the personal inclinations of the 
author being chiefly directed to petrography on the one 
hand, and “dynamic geology on the other, these two 
departments have received most attention ; while Pøof. 
Romanovsky, being a well-known paleontologist, has 
devoted his chief attention and wide practical knowledge 
to the discrimination of the different subdivisions of the 
sedimentary deposits explored by him. M. Romanovsky 
having published almost every year very valuable reports 
on his Symmer’s work, his researches are embodied in M. 
Moushketoff’s work, so that each is complementary to 


“te other. 


Nearly the whole of the Aral basin (and we have seen 
that the author includes under this name the wide tracts 
east and South-east of Lake Aral) is covered by Chalk, 
Tertiary, and Post-Tertiary deposits ; the €emaining por- 
tion, that æ, no more than one-tiventieth of the area, 
being occupied by crystalline unstratified rocks, meta- 
. morphosed slate, and Paleozoic deposits which appear 
from below the above. A mere glance at a topographical 
map of the region would be sufficient to indicate their 
extent—all the hills rising amfst the wide steppee being 
built up of Palaeozoic or Archean rocks. The Devonian 
limestones of the mountains Urda-bashi and Karatash ; 
the syenites, diabases, and crystalline slates of the Mogol- 
tau, Kochkar-ata, and Karnak mountaifs; and the De- 
vonian and C&rboniferous limestones of the Kazy-kurt 
hills are in this category. Some gofd, silvgr-and-lead 
ores, copper, as also almandine and beryl, are found in 
these mountains. It is interesting also to notige that the 
crystalline rocks in the Paleozoic islandsscattered amidst 
the steppes are much more metamorphosed than the 
corresponding rocks in the Tian-Shan mountains. They 
have obviously been long subject to thesinfluence of water, 
which once covered, what is now the steppe region. 


Jurassic deposits are the next geological formation 
fount in the East Aral basin. The lowest strata seem, 
however, to belong to the Rhætic subdivision—the few 
remains of plants whech they contain being some of them 
Jurassic, while others should be reeognised as Rhetic, 
and the third Triassic. They contain no traces of marine, 
origin, and only one fresh-water shell, the Anadonta. 
boroldaica, Romanovsky, It must therefore be concluded 
that throughout the Triassic and Jurasgy periods nearly 
all Turkestan was a land having on its borders numerous 
lakes containing sweet or brackish water. These Jurassic 
deposits appear only on the borders of the East Aral 
basin: namely, on the Baidam and Saram rivers, and in 
Ferganah ; in the west they are known on the Mangi- 
shlak peninsula (Caspian). Everywhere they contain 
most valuable deposits of coal. We may add that the 
geologist will thus find, in the Aral basin, the well-known 
geological feature so characteristic of the Structure of 
čast Siberia and Manchuria. 

Chalk and Tertiary deposits are widely spread. They 
constitut€ the bottom of nearly all the basin, and reach a 
thickness of 2000 feet in Ferganah, and 5000 feet in 
the Hissar region. Two systems of dislocation are pretty 
well observed amidst these deposits which are folded in 
two chief directions: north-east (60°) and north-west 
(60°). This observation of M. Moushketoff is well worthy 
of notice. We thus find, on the outskirts of the hilly 
tracts of Asia, the two great systems of upheavals which 
are so characteristic of Asia: the system of ridges and 
plateaux running from south-west to north-east, which 
we have found appearing with such persistency in the 
East Siberian hilly tracts ; and the north-western direc- 
tion, which appears predominantly in South-West Asia. 

The Chalk deposits show great ‘variety of structure ; 
sandstones, limestones, and marls predominating. As to 
their fossils, they appear at some places in immense 
masses, but the number of species is’ mostly limited. 
According to M. Romanovsky, the Upper and Middle 
Chalk are represented there: the former, very rich in 
oysters, is closely akin to athe Senoniap of Europe; it is 
much developed on the outskirts of the Tian-Shan, espe- 
cially in Femganah, but it changes its characters (Senonian 
Ammopites making their appearance) farther west, in the 
lower parts of the Amu-daria. The Middle Chalk, which, 
however, it is difficult to separate from the former, has a 
still wider extension. The Chalk contains a number of 
useful minerals ; namely, phosphorite, gypsum, naphtha, 
ozokerite, and sulphur. ® 

The Tertiary deposits are so closely cenn&cted with 
the Chalk deposits that it is often difficult to separate 
them from one another; they are sfill poorer in fossils.» 


(excepting those on the northern and western shores of » 


Lake Aral, as yet unexplored), *especially towards the 
east, as we approach the Tian-Shan, In this last region 
we have, as is known, the Eocene deposits, consistiig for 
the most part of deep-sea deposits of Nummulite sands 
stones. They are covered with Lower and Middle Oligo- 
cene, very much like the German and Belgian Tertlary 


deposits, and these last in their turn disappear ee 


Miocene limestones and Sarmatian clays. . 

The Tertiary deposits of theeTiar®Sifin contain, on the- 
contrary, very little or no clays, and chiefly comsist of 
conglomerates and sandstones. Sine of them Gate from 
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the Eocgne*period, some others from the Oligocene ; 
while the most recent Miocene and Pliocene deposits 
contain a fauna in process of decay: the deep-sea fauna 
of the panks of the Aral is substituted by a shallow-water 
fauna, and the Nufimulite banks disappear. The chief 

fossils are teeth of sharks, some Lamellibranchiata, ang 
a few oysters (Sphenia rostrata, Lamk. ; Modiola sub. 
carinata, Lamk. ; M. jeremejew?, Roman.; Alligator 
darwini, Ludwe Ostrea raincurti, Desh. ; O. longirostris, 
Lamk., &c.). These features, as also the extension of 
pudding-stones, especially on the outskirts of the Tian- 
Shan, are indicative of their littoral origin. The same 
distinction appears as to the minerals they contain. 
Several great beds of gypsum, brown-coal, and bitu- 
minous slates are found in the Tertiary deposits around 
Lakes ral, as also naphtha in the Balkhan mountains ; 
but both-naphtha and brown-coal are absent in the Tian- 
Shan depoits, which contain, on the contrary, salt, 
together with gypsum. e 

The Post-Pliocene Aral-Caspian deposits can hardly be 
delimitated from the Tertiary deposits. Their maximum 
thickness does not exceed 100 feet. Both in the Black- 
Sands (Kara-kum) and the Red-Sands (Kyzyl-kum) they 
consist of a sandy clay which often passes upwards into a 
clayey sandstone. As to their petrographical features, 
they are the same from the Volga to the foot of the Tian- 
Shan. The fossils they contain (Cardium edule, Dreys- 


sena polymorpha, Neritina liturata, Adacna vitrea, and. 


Hydrobia stagnalis in the Kara-kum ; Léthoglyphus 
caspius, Hydrobia stagnalis, Anadonta ponderosa, and 
the Spofigiadescribed as Metschuikowia tuberculata by 
M. Grimm in the Kyzyl-kum) are all now living in the 
Caspian and Lake Aral, and precisely in the littoral 
shallow-water zone. 

What are the limits of this immense Post-Pliocene 
basin surely forms one of the most interesting problems 
of geology, and they can already be determined approxi- 
mately. In- the west, the Ergeni hills (which run due 
south of the great Tsaritoyn bend of the Volga) form its 
western shore '—¢ great gulf gxtending along the broad 
valley of the two Manych rivers towards the Black Sea. 
Further south it must have been much nearer to the 
present shore of the Caspian, with a broad gulf to the 
west in what is now the valley of the Kura. How far this 
gulf extended towards the north remains still unsettled. 
The evjdence derived from the Dreyssena polymorpha, 
found às far north as the Samara winding of the Volga, 
is still contested by MM. Möller'and Grimm—this species 
of DreysSenw being a too cosmopolitan one; but the 
discovery of a few Caspian mussels even further north, 

- towards Simbirsk, 4s well as the orography of this region, 


e make dhe incline to the opinion that a narrow gulf of the 


Aral-Caspian Post-Plidtene sea extended almost as far as 
the mouth of the Kamra, with a wide lake filling up the 
Oka depression of the Volga and communicating with 
éhe sea by an outlet. It is known that this basin extended 
towards Make Aral and further east, with a penin- 
sul® which entered it from the north, and which is now 
known as the Ust-urt and Mugo-djar hills. How far it 


„> Prof, Barbot-de-Marny, whose deep insight and keen observation are so 
highly eSteemed, extenged ese limits further west. Several considerations 
derived from the qgography and physical geography of the region give. in 
my opinon, great probability to M. Moushketoff’s view on the question. 
He has als@had the opportunity of makiag a more thorough explorgtion of 
the region. , 

as a 
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pestended towards the east remains still unsettled. M. 
Moushketoff only mentions the supposition of the late 
M. Severtsoff as to the connectton which existed between 
Lake Aral and Lake alkhagh. However probable this 
connectipn, we gught to takegnto consideration the latest 
researches of Russian zoologists, accofding té which the 
fauna of Lake Balkhash woul® have much more kinship 
with the lakes of Central Asia than with the fauna of 
Lake Aral. If this fact $s confirmed, we should probably 
“distinguish two different periods—an earlier and a later 
one — during which last the connection between Lake 
Balkhash and Lake Aral was broken, but continued be- 
tween the former and the eastern lakes of Central Asia. 

As to the southern limits of the Aral-Caspian basin, 
they cannot yet be determined with certainty. Aral- 
Caspian deposits are wanting in the middfe parts of the 
Kyzyl-kum plateau, so that the southern shores of this 
basin must havegeen somewhere ir® the latitude of the 
Bukan tau mountains. - Further east they ran in a more 
southern latitude. In the Sary-kamysh depression and 
for 160 miles further south we again find Aral-Caspian 
mussels, as far as the Bala-Ishem wells, and in this region 
the Uzboy (formerly considered as the old bed of the 
Amu) disappears. South of Lake Aral they hardly reach 
the latitude of Merv. From all these data, M. Moush- 
ketoff concludes that the basin consisted of two different 
parts—the Caspian and the Aral part—connected by a 
narrow outlet passing by the base of the Balkhan mountains. 
The eastern portion was shallower than the western ; it 
had more islands, and its organic life was poorer. It was 
also subdivided, in its turn, into two parts connected by 
the Aibughir outlet. 

As to the drying up of this basin and its subsequent 
modifications, which M. Moushke‘off attributes in great 
part to the agency of the wind, we shall devote to then a 
second article, inasmuch as the author’s observations on e 
the dunes and moving sands deserve special attention. 


e P.K. 
(To be continued.) 


g 





THE NATURALIST’S DIARY 


The Naturalist’s Diary. Arranged and Edited ky Charles 
Roberts, F.R.C.S., L.R.C.P., &c. (Swan Sonnenschein, 
Le Bas, and*Lowry, Paternoster Square). 


a hee book may be described as a most exellent vade 

mecum and guide to any person who not only 
wishes to keep a phenological diary, but who wishes to 
know what to enter therein. The preface and introduc- 
tidh show forth the pringiples which have guided the 
author®in making this compilation, and the important 
services it may be made to render to biologists and to men 
of science, as well as to practical gardeners, agriculturists, 
sportsmen, and residents in the country generally. It is 
also recommended to the notice of touristy and especially 
to those who find jhemsel¥es perchance perforce anchored 
in some owe of our numerous health resorts, cut off from 
their usual avocations. Mr. Roberts’s observations have 
been madè on the breezy downs of Marlborough in con- 
nection with th® Marlborough College Natural History 
Society, 1864-84. They include registration of mean, 
maximum, and minimum temperature in sun and shade, 
“accumulated tentperature” above 42° day-degrees, baro- 
metrical observations, rainfall, and direction of wind. 





. e 

These are, kowever, only the necessary’ key to whate 
follows in the most interesting observations upon tle first 
appearance of each famifiar flower, the maiden song of 
each sweet warbler of the grove, the arrival of? supimer 
visitants,"such as the swallogy, swift, corn-grake, oy cuckoo, 
and the entergenc® of insect, reptile, fish, gr hibernating 
mammal from winter’s sleep. 

‘Fhe student is provided with a series of 365 pages, 
fittingly and instructively intrgduced, one being devoted 
to every day in the year. Each page is numbered both 
prospectively afid retrospéctively, showing not only the 
number of days or pages from the beginning, but to the 
end. These pages are partly blank, and upon the left-® 
hand side the reader is told what to look for in the vege- 
table or animal kingdom, what flower may be expected 
to raise its he&d, or, as the season advances, what fruit may 
be expected to ripen, We are almost all of us keenly 
alive to the intere® of watching the ginfolding season, 
and a book of this kind embodying information already 
obtained, and inviting the reader to record his own ob- 
servations on the same points, must commerfl itself to a 
large class of persons. Take as an example p. 133, or the 
133rd day of the year, May 13, and we find that we should 
on this day “look out” for the green hair-streaked butter- 
fly, the light tussock ‘and rivulet moths, and the egg of 
the lesser whitethroat ; we may also look for the spindle- 
tree in flower and the common mallow, although some- 
what before their usual times. The blossom of the white- 
thorn, which is always known as “ May,” has been seen 
at Marlborough. on April 30, and again has not been seen 
till June-.4, information which is thus succinctly set forth, 
“ Crategus oxyacantha, 120-15 5, Hawthorn, Whitethern, 
May,” the figures indicating the earliest and latest days 
of the year-upon which this favourite flower has been 
known to bloom. 

ere appears, indeed, to be no limit to the kind of 
things which an earnest student of Nature might not 
pleasafttly note as affording material for his Vaturalist’s 
Diary. And so wide is now the net thrown, and so extra- 


" w‘erdinary are the correlations of science, that no fact need 


be passed over as unworthy of notice. For example, we 
are told in the introduction that “ closely connected with 
the subje&t of migration, and equally deserving of sys- 
tematic observation, is the congregationeor flocking of 
birds in thg autumn and winter months, as it is probably 
correlated with hibernation of fishes and reptiles.” So 
that watching the loves of doves, and packing of par- 
tridges, listening to the early soft cooings of pigeons, or 
the crow of the pheasant, chronicling the advent of éhe 
cuckoo, or of “sweet Philomel Complaining,” or lisigning to 
the first strains of that “rapture so divine” which the 
immortal Shelley ascribed to our most sustained songster 
—in each case we may by accuracy of observation add a 
drop to the ocean of facts slowly developing into universal 
knowledge. Stth a task could aot fail of being attractive. 
Possibly it may tend to dissipate the sweet, and more 
dreamy influences which steal over us insensibly while 
experiencing the gradual unfolding of N ature—gthe feeling 
so tenderly expressed by Longfellow in Bis exquisite pre- 
lude to the “ Voices of the Night”; but this awakening 
from the poetic dream appears to be the fate of com- 
munities as well as of individuals, ang we must, we sup- 
_pose, resign ourselyes to it. It is the province of science 
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to ransack, to dissect, to arrange, to chronicle, and not to 
“babble o’ green fields” only, as Dame Quickly said of 
poor Sir John Falstaff lying a-dying. : 

ə Downton, May 12e JoHN WRIGHTSON’ ; 
—e— 


OUR BOOK SHELF x 
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Scientific Results of the Second Yarkand Mission, based 
upon the Collections end Notes of the late Dr. F, 
Stoliceka, “ Araneida.” By the Rev. @. P. Cambridge, 
M.A. (Published by order of the Government of India, 
Calcutta, 1885.) 

WE have already on several occasions noticed the 

memoirs published by the Government of India on the 

collections made during this expedition to Yarkand. The 





spiders were placed in the very capable hands of the Rev-——- 


O. P. Cambridge for description. The collection cannot be 
considered as fairly representing the fauna of theeexten- 
sive region traversed during the expedition, an area which 
Mr. Hume thinks might be subdivided inéo five well- 
marked regions, but which the author, judging from the 
@ollection of Araneida, conceives might have been well 
considergd as but two: that is, (1) from Murree to Cash- 
mere, including the latter as well as the former; and (2) 
the whole of the rest of the area travelled over by the 


Expedition, and comprising the neighbourhood of Leh, . 


the route from Tantze to Chagra and Pankong Valley, 
and from Yarkand to Bursi, as well as Varkand and 
neighbourhood, Kashghar, the hills west of Yarkand, and 
the Pamir. 

In the former of these more than half of the whole 
number of spiders were collected—69 out of 132. The 
leading character of these is European, with a few more’ 
distinctly tropical and sub-tropical species. The character 
of the latter region is also European, but with decided 
sub-Alpine features, and scarcely a trace of any even sub- 
tropical form; and of the 69 species met with in the 
former three only were found in the latter, and only one, 
Drassus dispulsus, occurred throughout. 

` Of the 132 species, 23 seem identical with European 
species already described, leaving the large proportion of 
109 as apparently new to science. Even this number can- 
not be supposed to represent the new species in the fauna 
of this region. The season of the year was very much 
against the success of the collection, and the hands of the 
collector were very much engaged with other branches of 
natural history ; and ther® can be no doubt that a large 
harvest awaits the explorer of the southern slopes of the 
mountain régions of Cashmere, where the tropical cha- 
racter eof the forms will become more marked; and 
probably a still greater diversity in the species will be 
found in those from the more central regions of India. 
For comparison upon these points the author regrets that 
there exist no materials, for almost nothing has as yet 
been published about thg spiders of tropical India. 

Two quarto plates with 21 figures of the morg important 
new species accompany this Report. . ; 





LETTERS TO THE EDITOR 


. © 
[Zhe Editor does not hold himself geile Jor opinions ex- j 


pressed by his correspondents. either can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communic&tions. 
[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so grôt 
that it is impossible otherwise to insure the ajfhearance even 
of communications containing interesting and novel fawts.] 


The Thomson Effect 


I AM indebted to Dr. Everett for callin 
confusion which has crept into $193 8f 
I had not noticed it; but, happily, it can easily be semoved. 
Takesto the end of.the seđtion the statement quoted by Dr. 


‘We 


my attention to oe 
y beok on “Heat.” 
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Everett ; and delete the woyd ‘‘ Thus” in the sentence which, A word will suffice to explain the very simple construct 


at present, (wrongly) follows instead of preceding it. This 
change is obviously caJled for by the coytext :—for the readey 
has just Ween told how far theory had guided Thomson as to 
certain ‘‘ absorptions,” &c., of heat ; and, of course, expects 


next to be told what additional information, as to these. 


* absorptions,” &c., Thomson obtained by experiment. 

Still, confused as it is, the passage could not (except possibly 
from the point of view of history) ev@W@arrass a reader of § 196; 
for the nature ofẹhe Thomson effect is there agair clearly 
stated, and even illustrated by a diagram. [A much more 
serious case of confusion is to be found at p. 366, line 15; 
where (by the omission of a few words) my copyist has made 
absolute nonsense of a quotation from Clerk-Maxwell.] 

The statement quoted by Dr. Everett obviously requires to be 
restricted, as follows:— ~~ 

An electric current, passing from cold to hot in copper, behaves 
as a real fluid would do :—i.e. tt tends to reduce the gradient 
of temperature. In iron, under the same circumstances, it tends 
to increase the gradient. 

It is clear éhat this statement has nothing to do with the 
general nature of the Thomson effect :—ż.e. ‘‘ absorption” or 
‘disengagement ” of heat :—for ¢kis would depend upon the 
temperature of the fluid spoken of. It raises the question of the 
excess of Thomson effect in one locality, over that in afother, at 
a lower mean temperature but with an equal gradient, 

Dr. Everett seems to forget that, though the water-equiva- 
lent-of a metal may be treated as sensibly constant through 
moderate ranges of temperature, the ‘specific heat of elec- 
tricity” cannot so be treated. Using ms notation, (with the 
proviso that 6 is absolute temperature) we have e = £6, and the 
equation he quotes from Thomson is 


d _ koda 
3 dt c ax 
Happily, this can be integrated, so that we have 
° o= F(z- E0). 
x= 0) (1) 


Now suppose the gradient of temperature to be uniform and 
positive along x positive (the direction of the unit current) ; 
when ¢ = 0 we have 

0 = ex 
Generally, therefore, 


= 
f ® a ee 

Thus the gradient becomes less steep :—z.e, there is a tendency 
to reduce temperature differences, when 2 is po8itive, as in 
copper. In iron, where # is negative, the tendency is tq. make 
the gradient steeper :—7.¢. to exaggerate differences of tempera- 
ture. Of course, as in all these thermo-electric matters, reversal 
of sign of the gradient reverses the thermal effect. 

The gengral integral (1) denotes a process of continued simple 
shearing, not translation, of the “temperature curve.” Were it 
not for heat-conduction, harmonic wases of temperature would 
tend to becogne breakers. But it is idle to speculate farther. 

How much of@his is Thomson’s I don’t certainly know ; and I 
am for the present too busy to enquire. But it would be difficult 
tp overestimate his services to Thermo-electricity. 


_ This wil, I hope, meet with Dr. Everett’s approval. As to 
*his letter, I would say (in Scottish legal phrase) ‘‘ Quoad ultra, 
denied.” $ P. G. TAIT 

May 28 ° . 
e — 
è Power in Laboratories 


IN connectfpn with the admirable devices for the distribution 
of drying-power in laboratories, illustrated in NATURE, vol. 
xxxiii. p. 248, the description of a novel and very effective form 

f water-engine, with which I haye been experimenting for 
foes mths, will be of interest. 

One of these motoi® is@et up in the cellar of our science hall, 
where it is suppli€d with aqueduct-pressure of sixty pounds to 
the square iach, and the power is tmnsmitted from it by means 
of rubber belting led over ‘‘idle pulleys” to the upper stôries 


_ of the building, wheréea small engine-lathe and dynamo afe 


tg 


. 
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tion of the motor—a system of radial cylinders, with their bases 
at the cenfre of the motor, through which runs the driving-shaft. 
The p#tons in these cylinders awe Single-acting, and the water is 
admitted te them ia succession by@the rotary valve whieh forms 
part of the mainshaft. The pistons, thus, In pressifg outward, 
exert their force against a strong rime, to which is bolted a cross- 
bar which engages the crank of the main shaft. Thus the ripg, 
in turning the shaft, has the vibratory motion of an eccentric, 
and returns the opposite pist&ng to the bases of the cylinders, at 
the same time exhausting the water through the interior of the 
rotary valve. Three pistons are thts constantlfexerting a thrust 
pon the ring, whatever its position, and this thrust being always 
ngential to thé arc of revolution of the crank, there is no 
t dead centre,” and the uniform pressure at right angles to the 
crank at every part of its arc insures an even rotary motion and 
obviates the necessity of a balance-wheel. The ends of the 
piston-rods are slotted, and contain anti-frictions rollers which 
bear against the ring, and this latter is grooved al} round, so 
that, in addition to its simple and rapid motion as an eccentric, 
the ring is free to pegform a slow motion of revolution indepen- 
dently of its work of driving the crank, and the wear of the 
interior face of the ring is thus equalised and becomes inappre- 
ciable. 
* The supply Pipe for this motor has a diameter of 14 inches, 
and it gives an equivalent of nearly 2 horse-power. The flow 
of water is regulated by means of a balanced valve, under control 
from every point where the power is used, As the use of the 
power is, for the most part, discontinuous, like that in lathe- 
work, I find it better to start and stop the motor as often as 
desired than to use the ordinary device of shifting a belt off and 
on a loose pulley. All possible economy of water is assured, as 





Front View. 


Side View. 
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none of it runs to waste without giving its equivalent of power 
at just the time when it is required. It will be seen that this 
form of motor is specially adapted to such uses, as thgre is no 
fly-wheel whose inertia has to be overcome; and as the motor 
has no ‘‘dead cenere,” it readily starts from any position, over- 
coming a maximum resistance. 7 

Where continuous running is required, at an invariñble speed, 
a centrifugal governor is attached to the belt-wheel, and acts 
upon the amplitude of vibration of the ring, diminishing the 
stroke of the pistons when the resistance is removed. The 
governor thus gauges the water-supply exactly proportional to 
the fesistance to be overcome, and makes the motor a very 
effective @riving-power for dynamos and all sorts of machines 
and apparatus in which a uniform speed is necessary, while the 
resistance is variable. 

The difficulties barring the economic use of water as a motive- 
power, owing to its weight and incompressibility, seem to have 
been successfully ovércome in this form of motor, with which 
unexampled speeds have beeg attained, and m@re than 80 per 
cent. of the theoreticaypower of the water derived. The little 
cut annexed shows the smallest size of these motors—it stands 
about 10 inches high, and uses a 4-inch supply, consuming les» 
than six quargs of water in 100 revolutions. I frequently run it 
at a speed of 1000 revolutions to the minute, and at the manu- 
factory I have seen the same motor attain double this velocity. 
The motor runs equally well with compressed air (or with 
steam, if the piston-packings are changed), and with either of 
these media even highgr speeds are attainable. 

I find that the constant readiness of the motor for the imme- 
diate development of power, the little care ® has required (only 
occasional oiling), and its economical consumption of water, are 
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very great advantages in its favour; and, for all labomatories 
supplied with aqueduct-pregsure, I venture to think that” it 
affords the best solution of the problem of inexpengive, con- 
venient, apd effective power. e ` e Davin P. Tepp 
Lawregce Observatory, Amherst, Mass., Mgy 15 
e e 
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Scientific®Nomenclature 


IN a letter published in NATURE for May 27 (p. 76) Prof. 
Minchin proposes to replace the egptession ‘‘ potential energy ” 
by “static energy.” 
similar expressiow, proposedjmany years ago by Sir William 
Thomson, was used until it was replaced by the very words 
which Prof. Minchin wishes now to abolish. A short account 
of the question is given by Maxwell in ‘Matter and Motion,” 
p. 81, and I should like to bring the following passage to the 
notice of those who take an interest ia this question :— 

“ This is callgd the ‘sum of the tensions’? by Helmholtz in 

_ his celebrated memoir on the ‘ Conservation of Energy.’ Thom- 
son called it statical energy ; it has also been called energy of 
position ; but Rankine introduced the term potential energy—a 
very felicitous expression, since it not only Signifies the energy 
which the system has not in actual possession but onlyehas the 
power to acquire, but it also indicates its connection with what 
has been called (on other grounds) the potential fifhction.” 

Harrow, June 8 ~ G. GRIFFITH 





Nezra 


I WIsH to request any of your readers who may dredge, or 
have opportunity this sum:ner, to observe living or fresh speci- 
mens of the genus Meera, Gray, and see whether branchiæ exist 
in that group. A Lamellibranch without branchiz is anomalous, 

_ tosay the least. I find in a new species of Meera (sub-genus 
Myonera) from the Gulf of Mexico the following anatomical 
facts :—The mantle closed except for the small siphon and a 
narrow short slit for the thorn-shaped foot ; no gills, no palps ; 
the oral opening circular, plain ; the roof of the peripedal cavity 
between the base of the body and the mantle margin is flatijsh, 
fleshy, with sparse pustules ; a peripheral very stout pink muscle 
runs on each side around this, and is prolonged upward to the 

' shell before the true adductor at each end of each valve, thus 
accounting for the double scars to be found there ; the foot is 
close to the oral orifice, not grooved for the byssus, but pedun- 


© culated and surrounded by a groove; around the siphonal 


opening are numerous tentacular processes and a mọderate 
numbef pf ocelli, The specimens appear to be adult and per- 
fectly preserved. An examination of specimens of Neera arctica 


ev and Neera obesa, Loven, indicated a similar state of affairs, 


though these specimens were not in as good condition as the one 
from the Gulf of Mexico. I do not find in the literature any 
categorical statement of the observation of gills in this genus. 
Clark isn4n-committal (in his ‘‘ British Testacea”), Jeffreys speaks 
of seeing the “pink gills” through the shell, but that which he 
saw ping was without doubt the circular mu8cle I have men- 
tioned. ° 
The question is worthy of a definite solution. My specimens 
seem to leave no doubt that there are no gills, but it is always 
~ best to be suspicious of material long in alcohol. 
: Wm. H. DALL 
Smithsonian Institution, Washington, D.C., May 27 œ 
° 
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“Plants and their Defences” 


WITH regard to the interesting article in your issue for May 6 
(p. 5) on “Plants and their Defences,” I should like to offer 
two remarks, and in return would be very glad to receive from 
you informationeupon a certain point. 
ates different species of plants prclected by the severe stings of 
ants, but des not seem to know the remarkable wogk of Beccari, 
‘‘ Piante ospitatrici ossia piante formicarie della Malesia e della 
Papuasia” (Malesia, vol. ii., Firenze, 1885). Beccari describes 
seventeen partly new species of “*Myrmecophilous® Rubiaceæ, 
among which are eleven of Hydzophy€um (not Hydrio- 
phytum, as is erroneously given in the article in NATURE). You 
will find a further contribution to this question in Henry O. 
Forbes’s ‘‘ Wanderungen durch den Malayischen Archipel,” 
vol. i. pp. 84-88 of the German translatioh, 

For.my part, I shguld be greatly obliged if you would com- 
munica‘e to me the title of the original work from which the 

= 2 
e e 


NATURE 


It seems to have: escaped his notice that a® 


(1) The author enumer- ; 
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auth@r of ‘Plants and their Defences” has taken hig*account of: 
Triplaris Schomburgkiana, Schombhrekia tibicinis, andzAcacia. 
Spherocephala, 

®(2) Concerning the "same article, Mr.® Alfred W., Bennett 
(NATURE of May 20, p. 52) is inclined te think that the poison- 
ous fluid of the nettle-glands is not formic acid, as generally 
@njectured, because the fluid fréquently has an alkaline reac-© 
tion. As a matter of fact, Prof. Dr. Haberlandt, at Graz 
(Austria), has recently, ei vol. xciii. .of Sitzungsberichte des 
kaiszrl. Akademie dr Wissenschaften in Wigi, 1886, Februar- 
Heft, shown in his article, '‘ Zur Anatomie und Physiologie der 
pflanzlichen Brennhaare,” that (1) the poison’ of the stinging 
glands is not identical with formic acid; (2) nor is it the albu- 
men dissolved in the fluid of the glands; but (3) that most 
probably this fluid is a transformed ferment or enzymotic poison. 

Frankfurt a, Oder, June 2 | E. HUTH 





A Remarkable Hailstorm 


A Se 

On. April 17, at 4 o’clock p.m. (local time), a very remarkable 
hailstorm visited the neighbourhood of a smail gamlet, called 
Et Totumo,' not far from the town of Tinaco, section Cojedes, 

tate of Zamora, Venezuela. The place is approximately in 9° 
25’ N. lat., and 68° 5’ long. W. of Greenwich, certainly not more 
than 200 Mietres above sea-level. My informant is a resident of 
El Totumo, named Nicolas Moreno Nufiez, who is universally 
said to bea trustworthy and respectable man. There was first a 
very heavy thunderstorm with much rain; but alter some time 
hailstones began to fall in such abundance that it might have. 
been easy to collect them by hundreds of bushels, some weighing `. 
as much as two ounces. It is well known that between the 
tropics hailstorms are exceedingly rare in localities situated in. 
the lowlands ; but the present case is still more interesting, on 
account of the colour of the hailstones, some of which were 
whitish, whils: others were blue or rese-coloured. I have read of 
but one instance in which the two last-mentioned colours were 
observed, viz. in the hailstorm of Minsk of June 14, 1880, 
described by Lagunowitch, and quoted by Th. Schwedoff in his 
memoir “On the Origin of Hailstorms.”2 Schwedoff thinks 
that the blue and rosy colours are owing to the presence of salts 
of cobalt and nickel, and thus confirm his hypothesis of the 
cosmic origin of hail. Ido not-know whether the existence of 
those mineral constituents in the hailstones of Minsk was ever 
made certain by chemical analysis, and it is of course impossible 
for me to do so in the present case, when almost a month has 
passed since the phenomenon took place. But it is undoubtedly 
a very curious coincidence that the.same colours should have 
been observed in both instances and in localities so widely: 
separated from each other; whilst there is not the slightest 
possibility that my informary, an honest amd plain countryman 
of no literary education whatever, should have had any know- . 
ledge of such, an observation having been made before. ; 

Caracas University, May 12 A. ERNST 
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VISITATION OF THE ROYAL OBSERVATORY 


THE visitation to the Royal Observatory by the Board 
of Visitors took place last Saturday, when there 

was a very numerous eattendance.. The report of the 
Astronomer-Royal to the Board gives, as,usual, -an 
account of the work done during the Past year, and 
references to any points of interest or importance which 
have been raised. From the report we select the follow= 
ing particulars :— ° ° 

Mr. Turner has recently investigated the -discordance 
between observations for coincidence of the collimators 
made respectively through the apertures in the cabe of 
the transit-circle and with the instrument raised. A 
wooden model of the cube was constructed through whick 
the observation could be made when the @ansit-circle 
was raised, and it was thus shown that the discord&nce 
was due to the cutting off of portions of the object-glasses 
by the cube, and not to.any effect of tem:erature. I 
view of this result it seems desirable that theeoptical N 

1 This is the vernacular name of ie calabash-tree (Crescentia Cujete) ; 
there is, or was, probably a remarkable specimen of this tree in*the neigh- 
bourhgod of the hamlet. : bl 


2 I only know a Spanish translation of Schwedoff’s memoir, in Crónica 
cié&tfica (Barcelona), 1882, No. 120, pp. 553-600" è 
A e 
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definition®of the collimator object-glasses shoulds be 
thoroughly tested. bs 

A discussion of the collimation-observations made 
throughgut the yea®1885 with the refersion-prism show® 
that for the regular @bservers the personality depending 
on the apparent direction of measurement is extremely 
small. Any possible effect of the kind is eliminated b® 
the method of observation adopted with the reversion- 
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„prism. The personality depen if on the direction of. 


motion, as ded@&ed from the results of reversed and 
ordinary transits of clock-stars with the reversion-prism, 
appears to be more decided, though the amount is small 
except in the case of one observer. 

The personal equation instrument was completed last 
autumn, but was dismounted during the winter to preserve 
it from injury in the bad weather. Series of observations 
have been taken with it on five days, and the results 
appeag to be very satisfactory, the accordance being as 
close as could be expected. The absolute personal equa- 
tions thus obtained seem to show that all the observers 
observe too late, the differences between the several 


observers agreeing well with the relative personal equa-e 


tions found from observations of clock-stars. 

The sun, moon, planets, and fundamental stars have 
been regularly observed during the past year, together 
with other stars from a working catalogue containing 
about 2750 stars. Good progress has been made in the 
observation of these stars, in view of the formation at the 
end of 1886 of a Ten-Year Catalogue, epoch 1880’0. The 
annual catalogue of stars observed in 1885 contains about 
1250 stars. 

‘The following statement shows the number of observa- 
tions made with the transit-circle in the twelve months 
ending 1886 May 20 :— 


Transit the separate limbs being counted as separate 


observations wie ast Pes 5685 
Determinations of collimation error ... 306 
Determinations of level error ... 332 
Circle observations 5133 


Determinations of nadir point (included in the 
number of c rele-observations) —... iss we 318 
Reflection-observati ns of stars (similarly included) 530 


The value found for the co-latitude from the observations 
of 1885 is 38° 31’ 22”o4, differing by o”14 from the 
assumed value ; the correction to the tabular obliquity of 
the ecliptic is + o@81; and thg discordance between the 
resfilts from the summer and winter solstices is — o” 93, 
indicating that the mean of the observed disgances from 
the pole to the ecliptic is too great by + 049. 

The mean error of the moon’s tabular place (coriputed 
from Hansen’s Lunar Tables with Prof. Newcomb’s cor- 
rections) is + oo2s. in R.A. and + 036 in longitude, as 
deduced from 105 meridian observations in 1885. The 
mean étror in tabular N.P.D. is — 0°58, which would 
appear to agree with the observateons of the sun in indi- 
cating thag the mean of the observed N.P.D.’s is too 
great. ; 

The observations of the moon with the altazimuth 
have, as usual, beefi restricted to the period from last 

e quarter ® first quarter in each lunafion, the total number 
of observations of various kinds made in the twelve months 
ending 1886 May 20 being as follows :— 


Afimuths of the moon and stars ... 


2I 
Azimuths of the azimuth-mark 148 
© Azimuths of the collimating-mark 176 
Zenith-d®tances of the moon ee 110 
enith-distances of the collimating-mark 172, 


The reversion-prism has been used during the past 

year wih the altazimuth for invéstigation of the person- 

ality depending or» the apparent direction of motion of 

stars og the Moon. The plan adopted has been to 

observe adransit over the first three wires with a certain 

apparent direction of motion and over the last three ‘with 
e 
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foe apparent dfrection of motion changed. A second 


transit is then observed with the conditions reversed, sô 
that in egch double transit there“are two sets of observa- 
tions ever the same six wires yith the apparent direction 
of motion differgnt, from whigh a determinatiof of the 
personality is obtained by simple subtraction without any 
calculation of Intervals of wireg. The results show that 
the personality is in every case small, and that further 
observations are required to separate it from acciderftal 
errors of observation. 6 

A clock synchronised by hourly currents, on Lund’s 
system, has been presented tethe Obsetvatory by the 
(Standard Time and Telephone Company, and is fixed in 
¢he Astronomer-Royal’s office. 

A new plane mirror (silver on glass) has been obtained 
from Mr. Calver for the Lassell equatorial, and a wooden 
screen has been fixed at the eye-end to protect the open 
end of the tube from the heat of the obsefVver’s body, it 
having been found that the definition was much affected 
by convection-currents at the eye-en@, giving rise to an 
apparent astigmatism which was at first supposed to be 
caused by tilt of the large mirror. The optical perform- 
ance appeargnow to be satisfactory. At Mr. Common’s 
suggestion a frictional connection between the clock and 
the driving-screw has been applied so as to allow of the 
latter being turned in either direction (for slow motion in 
R.A.) without putting the clock out of gear. 

For determination of motions of stars in the line of 
sight, 378 measures have been made of the displacement 
of the F line in the spectra of 51 stars,and 21 measures 
of the å lines in 8 stars, besides measures of the displace- 
ments of the 6 and F lines in the spectra of Mars and 
Venus, and of the east and west limbs of Jupiter, and 
comparisons with lines in the spectrum of the moon, or 
of the sky, made in the course of each night’s observa- 
tions of star-motions, or on the following morning, as a 
chetk on the general accuracy of the results. The ob- 
servations-of Sirius during the past twelve months indi- 
cate, as in the last three years, a displacement of the F 
line towards the blue (corresponding to a motion of ap- 
proach), the amount being siightly larger than in the fre- 
ceding year. Spectroscopic observations were interrupted 
on a number of nights through deficient supply of water 
for the driving-clock of the south-east equatorial, ° After 
some correspondence with the Kent Waterworks Com- 


pany it was arranged that the pressure in the Observatory - 


main should not be reduced to so low a point in the 
evening, and no further trouble with the water supply has 
been experienced since. The experiments with the re- 
version spectroscope of the Oxford University Observa- 
tory (lent by P@of. Pritchard) indicate that this form of 
instrument is well adapted for observation of displace- 
ments, provide] certain improvements can be effected in 
the optical and mechanical parts. 

For the year 1885 Greenwich photographs are avail- 
able for measurement on 208 days, and photographs from 
Inga and the Mauritius, filling up the gaps in the series, 
on 152 days, making a tot of 360 days out of 365 on 
which photographs have been measured. The record 
has thus been made practically complete for 1885 by 
means of the Indian and Mauritius photographs. 

A table of the means of daily areas of spots and facula 
and of th: mean heliographic latitude of spots has been 
formed for each synodic rotation of the sun, and for each 
year from the comrfencement of the Greenwich series in 
1873 to the end of 1885. 

Further experiments for determination of the tempera- 
ture corre®tions for the horizontal and vertical force 
magnets by alter{ately warming and cooling the base- 
ment on successive days were made in the spring of this 
year, a continuous record of the temperature being ob- 
tained by means pf the Richard thermograph. The 
following are the results thus obtained in 1885 and 1886 
as compared with the previous determ®nations, the appa- 
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rent ‘changes for I 
terms of the horizontal force and vertical force respect- 
‘ively:— . oe. 
For 1°@ ahr. increase of temperAtfre © 1868 1885 © 1886 
Apparent decrease qf horizont@l force ‘ooo1® ‘00036 ‘ooo2t 


1882 * 1885 1886 ` 
"09020 ‘00022 *00020 


o 


Apparent increase of verticaPforce ... 


The following are the principal results for magnetic 


elements for 1885 :— è 


Approximate megn declination 18° 2' west. 


Mean horizontal force... za { 3:9376 (in English units). 


Mean dip 67 27 32 (by 6 inch needles). 


| 67 27 28 (by 9-inch needles). 
T 67 28 27 (by 3-inch needles). 


- e 

In the year 1885 there were only three days of great 
magnetic disturbance, but there were also about twenty 
days of lesser distrbance for which itemay be desirable 
to publish tracings of the photographic curves. It is 
proposed to add tracings of the registers on four quiet 
days to serve as types of the ordinary diurwml movemente 
at four seasons of the year, as was done for 1884. 

The automatic drop of the Greenwich time-ball failed 
on two days during the past twelve months, on one oc- 
casion through accumulation of snow on the mast, and on 
another through failure in the clock-work apparatus for 
daily reversal of the currents through the electro-magnets. 
This apparatus has since been removed, and the direction 
of the currents is now reversed by hand once a week. On 
one day the ball was not raised on account of the violence 
of the wind. 

As regards the Deal time-ball, there have been seven 
cases of failure owing to interruption of the telegraphic 
connections, and on three days the violence of the yind 
prevented the raising of the ball. There have been 
ice cases of failure of the 1 p.m. signal to the Post 

ce. 

Wo further action has been taken as regards the esta- 
blishment of hourly time-signalseat the Lizard or Start, as 
the arrangements for preliminary trial of a collapsible cone 
at Dewonport are not yét completed. One of the Transit 
of Ventis clocks (Dent 2010) has been adapted by Messrs. 


„E. Dent and Co. to give hourly time-signals, and to be 
synchronised by the help ofan auxiliary seconds’ pendulum 


on the plan I proposed-in the last report. 

The longitude of Gibraltar was determined last year 
under Capt. Wharton’s direction, by exchange of tele- 
graphic signals on August 8, 9, and 12 þetween Green- 
wich and Gibraltar, the Eastern Telegraph Co. having 
courteous given the free use of their telegraph cable for 
the purpose. The signals were transmitted by relay- 
action fromthe ends of the cable to the observing-stations 
at Greenwich and Gibraltar. Local time was determined 


- at Gibraltar by the officers of H.M.S. Sylvia with, the 


sextant, and at Greenwich gy Commander Moore and 
Lieut. Douglas by means of sextant observations®and also 
by transits with the transit-circle. In connection with this 
determination a large number of observations of signals 
were made at Greenwich for the determination of the 
personal equations of the different observers in observing 
telegraph sigwals. At Greenwich the longitude signals 
were observed by five observers ingependently. Com- 
mander Moore and Lieut. Douglas madeea series of 
observations at Greenwich last summer for comparison 
of the relative value of determinations of locą time made 
with a sextant and with a small gansit instrument 
respectively. 

The record of the past year shows that the work in all 
branches tends to increase. This increase could not well 
be resisted without impairing the efficiency of the Ob- 
servatory, but year by year it causes more pressure on 
our limited staff, which, in addition to scientific work, is 

° 
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3°8156 (in metric units), + 
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of temperature being expressed, ind chafged with the ever-increasing duties of a Government 


Office. In this connection I thay mention that a good 
deal of my-own time, as well as hat of the Chief 
Assistant, has lately been occupied with variousemattérs 
connected with the Navy, referenc€ having been made 
o me on the subject of gun-directors, mirrors for electrig 
search-lights, and binoculars, in all of which there are 
involved questions reqyiging careful consideration. 

Commencing with the year 1885, Greenwich civil time, . 
reckoning from midnight to midnight aff counting from 
o to 24 hours, has been adopted in the spectroscopic 
and photographic results as well as in the magnetica] and 
meteorological. It is proposed to defer the introduction 
of this time-reckoning into the astronomical results till 
the year 1891, for which year the Board of Visitors have 
recommended its adoption inthe Nautical Almanac. In 
an Observatory such as this, where observations of various 
classes are carried on, there is, however, consi@eruble 
inconvenience in the retention of the present astronomical 
day, which now involves the use of two systeifis of reckon- 
ing mean solar time in the same establishment. 

The construction of an object-glass of 28 inches aper- 
ture andeof 28 feet focal length, with suitable tube, to be 
mounted on the south-east equatorial, has been authorised 
by the Government, and the necessary funds have been 
provided in the estimates. The work has been intrusted 
to Mr. Grubb, with whom I have arranged the details of 
the tube, which is to be of special construction, adapted 
to the conditions of the mounting, and available for 
spectroscopy and photography as well as for eye-observa- 
tions. Mr. Grubb proposes to provide means for readily 
separating the lenses of the object-glass to such a distance 
as will give the proper correction for photographic rays. 
Messrs. Chance are engaged in the manufacture of the 
glass for the lenses, and have already made acflint disk 
which promises to be very satisfactory. f 

In view of the recent development of astronomical 
photography, I propose to have constructed, for use with 
the present 12-inch refractor of the south-east equatorial, 
a combination of a convex flint and concave crown lens, 
which, when placed about 2 feet within the focus, would 
correct the chromatic aberration of the object-glass for 
the photographic rays without alteration of the focal 
length. If+this plan succeeds, the instrument would then 
be well adapted for photography, thanks to the firmness 
of its mounting and the excellence of #s driving-clock, 





s THE PAST WINTER 


Tethe meeting of the Royal Meteorological Society 
held on May 19 a paper was read on “ The Severe 
Weather of the Past Winter, 1885-86,” by Mr. C. 
Harding, F.R.Met.Soc. The paper dealt with the’ six 
months from October to March in a general Way, and 
with the three months from January to March more in 
detail, as the latter embraced the period dyring which 
the weather was most severe, and in whiclfboth frost and 
snow were exceptionally prevalent. The material used 
in the discussion was for the most® part contributed by 
the kindness of the Meteorological Council. ° $ 
The greatest deficiency of temperature throughout the 
winter occurred in the weeks ending January 25, March 
1, 8, and 15, the defect on the average amounting to as , 
much as 9° and 10° over the greater part of England. 
During the fortnight ending March 15 the mean tempem- 
ture was below the freezing-point in the Midlgnd Counties 
and in the north-west of England, and, considering the 
British Islands as a whole, the temperature was lower 
during this fortnight than in any similar period of t 
winter. The means for each of the six winteremonths 
show that the temperature was bêlo% the average over 
the whole Kingdom in October, January, Febrwary, and 
Masch. In the east, scuth, north-west, and “south-west 
of England, and the Channel Islands, gs well as over the 
‘ e . 
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greater part of the Midland Counties, and the north® of 
Ireland, temperature was also below the average in 
December, whilst in the north-west of England and overa 
great parè of the nort of Scotland each of the six months 
was below the average. There was no part of the British 
Iglands, except the Channel Islands, in which the tem- 
perature for each week, from the commencement of 
January until the third week in Mgh, did not fall to the 
freezing-point or below, whilst in the south-west of Eng- 
land there was nota single exception after the first week 
in October, and in the east of Scotland, the north-east 
and north-west of England, the thermometer fell to 32° 
or below in each week from the commencement of 
November. The lowest shade-temperatures observed in 
the British Islands were: in January, - 2° at Braemar on 
the 19th, and 1° at Alston on the 20th; in February, 
2%5 at Braemar and 7°1 at Alston on the 5th; in March, 

* —2° af Alston and 1°-2 at Buxton on the 7th, and. 2° at 
Braemar on the 12th. There were extremely few in- 
stances of tiè temperature falling below 5°; but tem- 
peratures below 10° were observed in January and March 
over the greater part of Great Britain. 

From the commencement of January to the mi€dle of 
March there was almost continuous frost, and during this 
period it froze for upwards of 60 nights at many places 
in the British Islands. At Great Berkhamsted the mini- 
mum temperature registered 32° or below in January 
22 days, February 23 days, March 18 days, making a 
total of 63 days between January 3 and March 18; whilst 
on the grass it froze for 73 consecutive nights, from Janu- 
ary 5 to March 18. At Cheadle in Staffordshire, Church- 
stoke in Montgomery, Llandovery in Carmarthen, and 
Great Berkhamsted in Hertfordshire, it froze for 33 
consecutive nights, from February 14 to March 18, 
whilst at vary many stations the frost continued 30 days 
or more. In Great Britain the longest period of frost 
occurred between the middle of February and the middle 
of March, but in Ireland it occurred generally in January. 
At Greenwich it froze on 28 consecutive days from Feb- 
ruary 19 to March 18; the observations from 1845 do 
not show another instance of frost continuing for so long 
a period without interruption. The only instances of 20 
or more consecutive days are :— 

24 days in 1858, from February 17 to March 12. 

22 days in 1879, from November 20 to December 11. 

21 days in 1855, frem January yy to February 3. 

21 days in 1878, from December 6 to December 26. 

For the three months from January to March hére are 
but few years since 1845 that have a period of continuous 
frost of one-half the length of that in 1886. The ytars 
with fifteen days or more are respectively :— 

1886 (28), 1858 (24), 1855 (21), 1861 (19), 1881 (16). 
Taking the actual days with frost at Greenwich, irre- 
spective of continuity, there was frost on 53 days in the 
present year (1886) from January toeMarch. In 1855 the 
number of frastsin the corresponding period was 58, but 
the only other in$tance of more than 50 days was in 1858, 
when the number was 53. 

Probably the most interesting feature in connection 
with the past’ winter was the excessively cold weather 
experienced over the whole country at the commencement 
of March. The Greenwich observations from 1814 only 
show twa instances of a similarly low temperature—these 
were in 1814 and 1845. The unusual frequency with 
whieh snow fell was also a matter of interest, and the 
heavy drifts ofcasioned serious blocks on many of the 
norther® railways. 

The records of the London Skating Club show that 

Hs was skating on the Club water in Regent’s Park 

n 38 days during thg wjnter, and 1885-86 was the only 

winter in which ghere was skating in each of the four 

months from December to March since the formation of 

the Club in 1830, and the only March records of skatirtz 

in the 56 years are a6edays in 1886, 12 days in 1844, 10 
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ays in%858, and 1 day in 1853. Ona pond at Pinner’ 
there was almost continuous skating for 3 months, and 
and at Rtckmansworth for about 70 days, but at both 
places the ice was mest warily nursed. On January 7 
there was Safe skæting on snow-Ice after gne night’s frost. 

‘The temperature of the water in the Thames at Dept- 
ford was, on the mean, slightly iif excess of the air. From 
January 8 to March 20 the entire range was from 40° fo 
34°; and from March 1 toelg the maximum temperature 
was 36°5 and the minimum 435°, showing a total range of 
1°°s. e a) 

The recent temperatures obsefved at several stations 
oer England show that at 1 foot below the surface the 
greatest cold for the winter was reached during the first 
17 days of March. The mean was generally about 2° in 
excess of the mean air temperature. In January the 
earth temperature at I foot was from 2° to # below the 
average over the whole country, whilst in February it was 
from 4°°5 to 6°°5 below the average ; the first 17 days of 
March, however, show a much larger defect on the 
average, the deficiency ranging from 6°°3 at Lowestoft to 


98%; at Norwood. The temperature of the soil at 2 feet 


was generally ®bout 2° in excess of that at 1 foot. 

The logs of ships traversing the North Atlantic show 
that the abnormal conditions which prevailed over the 
British Islands and indeed over nearly the whole of 
Europe extended also a considerable distance to the 
westward. They show a decided tendency to a low baro- 
meter, during the early months of 1886, in the locality 
where a high barometer generally prevails, and to the 
north of this low barometer strong and persistent easterly 
winds were experienced. These facts tend to show a 
general reversal of conditions over the Atlantic which 
would doubtless be very intimately related to our own 
exceptional weather, 





THE ASTRONOMICAL DAY 


THE recently published report of the Science and A® 
Department contains*’some most important informa- 
tion showing what the recent Government action has been 
in relation to the resolutions passed at the Waship&ton 
Conference. f 
The first letter that we need refer to is one from 
the Astronomer-Royal, in April last year, suggesting 
that reference should be made to various scientific 
Societies, in order to obtain an authoritative expression of 
opinion from the scientific men in this country interested 
in the question. his was followed by a meeting of the 
committee appointed ‘to advise the Science and Art 
Department on the matter. The following resolution was 
adopted by the committee, which consisted of Prof. Adams, 
the Astronomer-Royal, General Strachey, Captain Sir 
Frederick Evans (since deceased), Captain Wharton 
(the Kyydrographer), and Colonel Donnelly :—“ The com- 
mittee recommend that the report of the British Dete- 
gates to the Washington International Prime Meridian 
Conference, with the resolutions adopted by that body, 
be communicated to certain Departments of State, 
learned Societies, telegraph companies, &c., and that they 
be informed that tlte resolutions appear to be such as 
commend themselves for adoption ; but befor informing 
the American Goverrgnent to that effect they would be 
glad to receiv@their opinions on the subject.” 
The Science and Art Department then addressed a 
letter to varius public offices, scientific bodies, and 


| telegraph companieg Their replies may be thus con 


densed. 

The Eastern Telegraph Company, and the Eastern 
Extension, Australian, and China Company, state that 
they have always adépted the twenty-four-hour system 
in timing their messages, thus avoiding ehe necessity of 
signalling the letters a.m. and p.m. 
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The Society of Telegraph-Engineers and Eltctricihhs 
cordially approve ofe the first six. resolutions of the 
Washington Conference, but they reserve tlfeir_ opinion, 
as to*the seventh (the Orfe referring to the application 
of the decimal system fo space and stime). ° 

The Royal Astronomical Society forwards the following, 
resolution :— be 
* “The Council of the Royal Astronomical Society 
desire to express their concerrence in the resolutions of 
the Washington Conference, and consider it desirable that 
the reckonirsz of astrogomical time from mean midnight 
be adopted in the Nautical Almanac for 1890, the earligst 
practicable date, and that it be thenceforward adopted y 
astronomers.” 

The India Office writes that “the Government of India 
will þe perfectly prepared to accept whatever conclusions 
may be rived at by Great Britain after the discus- 
sions which will doubtless precede any final decision 
modifying the practice of astronomers, navigators, or 
others in this country in the reckosiing of longitude or 
time.” és 

The Board of Trade thinks that the resolutions arf 
such as commend themselves for adoptifn. ° 

The Royal Society forwards a report drawn up by a 
specially appointed committee, which the Council of the 
Society adopted :— 

“The committee recommend the Council to approve of 
resolutions I to 6, 

“With regard to resolution 6, if the change of time- 
reckoning be generally adopted, and can without incon- 
venience to mariners be made in the nautical aimanacs of 
all nations for 1890, the committee recommend that year 
for the change to be made. x 

“ With regard to the seventh resolution the committee 
would remark that, for astronomical reasons, the division 
of angular space is bound up with the division af time, 
and that a decimal division of the day would be opposed 
to the practice of, we may say, all nations, from very 
early times to the present day. 
© ‘Such a change the committee conceive ought not to 
be made without the graves? consideration. The com- 
mittee observe, however, that the resolution does not 
apBear to go beyond the expression of a hope that the 
subject may be further studied, to which of course there 
can be no objection.” 

The Eastern and South African Telegraph Company 
give the same reply as that given by the two Eastern 
Companies to which we have already referred. 

The Submarine Telegraph Company does not adopt 
the twenty-four-hour system. e 

The Pffice of Works has no observations to make. 

The Colonial Office has no objections to offer. 

The views of the Admiralty were thus stated in a letter 
dated July 1885 :— 

“ My Lords desire me to inform you that this question 
has engaged their attention since the receipt of te com- 
munication from the Sciémce and Art Deparment of the 
29th May, but that, seeing how many and varied are the 
interests involved in a proposal to make any alteration in 
methods of reckoning time which have for so many 
hundreds of years prevailed, they have thought it desirable, 
before offering any opinion, to obtain full information on 
the results which would fellow, and the effect which it 
might have both on seamen aed astronomers, more 
especially as the main responsibility df action would 
finally rest on their Lordships, as controlling the produc- 
tion of the Nautical Almanac. e 

“When their Lordships have wceived the report of 
the Board of Visitors to the Royal ‘Observatory, Green- 
wich, who, as eminent astronomers, have been consulted, 
they will be in a position to give an opinion ; but as they 
have been advised that that body cannot conveniently 
meet, without®indue haste, until the autumn, their Lord- 
ships rẹgret that, for the present, they cannot furnish any* 





[SS a 


NATURE 


“Sir, 


. [Fune 10, 1886 





a e 
definite reply to the question asked by the Lords of the 
Committee of Council on Education.” 

The General Post Office letter states that there will be ` 
no objection to the adoption of a legally authoresed system 
of counting time from zero to twenty-four hours, and that 
for some purposes it seems to possess advantages oyer 
the present system. The Postmaster-General is inclined 
to think, however, thgt, in the case of his Department in 
particular, the introduction of the system should depend 
upon popular feeling. 2 

The Elder Brethren of the Trinity House see no 
objection to the immediate adoption of the sixth resolu- 
tion, that as soon as may be practicable the astronomical 
and nautical days will be arranged everywhere tò begin 
at mean midnight. 


The above letters are given in the order in which they 
were received by the Science and Art Departments è 

In January of the present, year, the Admiralty sent a 
second letter, which we give 272 extenso :—® 


Admiralty, 5th January, 1886 


e“ I am commanded by my Lords Commissioners 
of the Admiralty to inform you that they have had under 
their careful consideration your letter of the 29th May 
last, inclosing a copy of the resolutions passed by the 
International Conference for fixing a Prime Meridian and 


_Universal Day, held at Washington in October 1884, and 


asking their Lordships’ opinion thereon. 

“2. The first five of these resolutions, causing as they 
do a minimum of change in the customs of this country, 
cannot but meet with their Lordships’ unqualified approval, 
but do not appear to call for any action on their part. 

“3. My Lords do not consider that the seventh resolu- 
tion demands any remark from them. _ œ 

“4, With regard, however, to the sixth resolution, 
which proposes a fundamental change in the mode of 
reckoning astronomical time, my Lords are deeply 
interested, not only so far as it may affect Her Majesty’s 
Navy, but in consequence of the responsibility for the 
publication of the Nautical Almanac being vested by 
Act of Parliament solely in them. f 

“s5. My Lords are of opinion that the sixth resolution 
may be regarded in two different lights :— 

“ist. It may be considered as the natural corollary of 
the adoption of a uniyersal time, sgch time being a civil 
day at the Prime Meridian; because, should universal 
time be adopted (for scientific and certain other purposes) 
the disagreement between civil and astronomical time, 
if retained, would to a great degree render nugatory the 
endeavour to introduce uniformity. In this aspect the 
change would seem to depend upon the adoption of 
universal time. 

“and. This proposed change may also, however, be 
looked upon as intrimsically desirable in itself, besides as 
in a measure facilitating the adoption ef universal time ; 
and in this light action may be taken before any inter- 
national consensus is arrived at with regard to universal 
time as recommended by the Wathington Conference: 

“6. Befcre, however, coming to any final cénclusion on 
the advisability of sanctioning such changes in the 
ephemeris as would be necesgary to give effect to ‘this 
resolution, my Lords have felt bound to consul, both as 
to the principle and in respect of details, those other 
classes who habitually use the Nautical Almanac,eviz., 
the mercantile marine and astronomers,@as represented 
respectively by the Board of Trade and_by the Soard of 
Visitors to Greenwich Observatory, the latter being the 
most representative body of astronomers to whomegy 
Lords could appeal. A ° 

“7, My Lords find that, while theresis a general agree- 
ment in the desirabiljty of putting an end to*the present 
dual system of reckoning time, the urgency of the change 
is differently regarded by seamen ‘awd astronomers. 
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“8 Astronomers are now apparently finding many 
difficulties in the present duplication of time, and are 
desirous of a speedy change. y 

“9, At sea it causes*but little practical inconvenience, 
as the two systems do nôt come into collision, being used 
for totally different purposes ; and my Lords agree with 
the opinion expressed to them by the Board of Trade, 
that the change will not be unattended with risk from the 
possibility of mistakes during the “period of transition, 
and that it must be®nade with all possible precautions. 

“My Lords also fully recognise that the fact of the 
change rendering the existing epitomes and text-books of 
navigation to a great extent useless must receive due 
consideration from several points of view. 

“ro, It does not, however, appear to my Lords that 
there is sufficient reason to cause them to place obstacles 
in the way of making the change desired by British 
astrongmérs and many seamen, and recommended by the 
unanimous votes of the Delegates of the Washington 
Conference, as®they consider that the rearrangement of 
the Nautical Almanac may be so carried out as to 
minimise the above-mentioned risks. 

“ty, My Lords will, therefore, be prepared to sanction 
such alterations in the Nautical Almanac as will be 
necessary to establish the change to the new reckoning at 
a date sufficiently far in advance to give ample warning 
to seamen. 

“12. As, however, the fundamental objects in view of 
the Washington Conference were, to simplify and unify 
the modes of reckoning time, to remove present discre- 
pancies, and to endeavour to establish an international 
system, it would appear that no decided move of any kind 
should be made until the views of other nations, and 
more especially those maritime powers which publish 
astronomical ephemerides, are ascertained. It would be 
manifestly contrary to the interests of simplification that 
England should alter the practice of centuries only to 
find herself alone in the new method of reckoning 
astronomical time ; nor would it be courteous to announce 
her intention of so doing without consulting other 
Governments on the steps proposed by their representa- 
tives, but not plenipotentiaries, at the Washington 

. Conference. 

“13. My Lords will, therefore, be pleased to learn that 
the opinions and intentions of the other maritime nations 
have been ascertainedgat as carly a date as practicable, in 

. view of the wishes of British astronomers. 
“Tam, &c. X 
“ (Signed) EVAN MACGREGOR. 
“The Secretary, Science and Art Department, 
“ South Kensington, S.W.” 


After the receipt of the second letter from the Admiralty 
another mteting of the committee was held, and the 
following report was drawn up forethe information of 
my Lords :— e 

“Your committ€e find that the Science and Art Depart- 
ment having consulted the various bodies named in the 
accompanying list, the first five of the resolutions of the 
Weshingtor® Prime Meridian Conference have received 
unanimous approval, but demand no action on the part of 
this country. p 
e “ As regards the sixth resolution, which proposes that as 
soon as may be practicable the astronomical and nautical 
dayæshall be arranged everywhere to begin at mean mid- 
night, it appear that the opinion in England is generally 
in favo% of this change in the mode of reckoning astro- 
noniical time, and that the Admiralty have expressed their 
eens to take the necessary steps to give effect to 

ts resolution of th Conference by introducing civil 
reckoning into the British Nautical Almanac, the re- 
arrangemertt of which they are satisfied may be so carried 
out as to minimise risks from mistakes by navigators during 


the period of transitian,if other maritime nations are pre- 
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paa to adopt the proposed method of Teckoning 
astronomical.time. 

“Under these circumstances yotfr committee suggest 
fhat the Foreign Office be invitgd to communicate this 
result of the inquirigs of the Scfegce and Art Deparfnent 
to the Government of the United Statesf%and to,inquire 
@hether, as conveners of the Wgshington Conference, 
they are now prepared to take steps to invite the adhesion, 
of other maritime States ” 

` Next follows a letter from fhe Science and Art Depart 

ment to the Foreign Office, asking them to make the 
inquiry referred to in the previofs report, 2nd another 
frofi our ambassador at Washington, stating that the 
Unêted States Government had taken the matter in 
hand. 





e 
FACILITIES FOR BOTANICAL RESEARCH 
[5 an article undeg the above heading, published in 
NATURE, vol. xxxi. p. 460, I endeavoured to draw the 
aatention of our younger botanists to the importance oi 
extending their sjudies over a wider field than is at present 
usual, and mentioned some casily accessible stations at 
which students might observe tropical vegetation. Since 
that article was written, I have had the opportunity of 
acting on my own suggestion, and of visiting Ceylon: | 
am therefore now in a position to enlarge upon my pre- 
vious suggestions, and to fill in from personal experience 
many details which, though often trivial in themselves, 
may yet bring the possibility of Eastern travel home to 
the mind of some in such a way as may lead to future 
action. But while giving some account of the facilities 
for botanical work in the East, care must be taken not to 
over-colour the picture ; it happens too often that writers 
of an enthusiastic bent raise expectations in the minds of 
their r€aders, which actual experience can only disappoint. 
in the following paragraphs I shall endeavour to make a 
purely matter-of-fact statement, and leave the colouring 
to be filled in at the will or opportunity of the 1eader., 
Taking first Peradeniya, we may consider what are its 
attractions as a station for botanical work, and then pass 
on to discuss the relative merits of other stations. , 
In the first place, hardly any port in the east is more 
accessible than Colombo: it has been aptly called the 
“Clapham Junction” of the East: the steamers of all 
nations mect there, and the competition between them 
produces a moderate scale of fares. Once there, a direct 
train service lands the traveller in about three dours 
almostat the gate of the Royal Gardens: the mechanical dis- 
comforts of many a Journey to remote districts in the United 
Kingdom are greater than this. The cost of the gourney 
will vary according to the line of steamers selected ; by 
the Peninsular and Oriental line a return ticket can be 
had from London to Colombo for go/., 1002., or 110%, 
according as the return journey is completed in three, six, 
or twelve months. .The chagges on the Messageries 
Maritimes @re about the same. The Star, Clan, and 
British India lines make more moderate charges, but the 
pace is correspondingly slower. It is little use making 
a journey of more than 5000 miles for a brief visit; and 
it may be presumed that, except where the circumstances 
are extraordinary, students would find it comeniert to 
stay in Ceylon for three or fol months, or more. Little 
is to be gaingd by Scamping an expedition such as 
this, in which it may often happen that a man may gain 
his first and lgst experience of tropical nature ; further, 
the surroundings are ṣọ new that it is some little time before 
one with even a good knowledge of: our temperate flora 
can accommodate himself sufficiently to them to carry on 
successful work. We may then regard the cost of the 
journey as 1007., and the time required to make it a suc- 
cess about six months. The choice of season is an im- 
portant point: in a cbuntry of alternating wet and dry 
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pefiods it is well to experience both, and for the botanidal 
collector it is important that collections should be finally 
made up in dry weather ; it would be found that leaving, 
England in November,%~d lading at the begMhning of 
December, the gveather Would still be «et and vegetation 
luxuriant, but preservation of dry species would be diffi-, 
cult: a gradual change would be experienced, till in 
february and March the dry and hot season would have 
come in, vegetation would be, more or less checked, and 
the preservation of dry spcimens would be easy. Re- 
turning towards the end of March the English winter 
would be past, and, if Ife be a teacher, the traveller woyld 
be in time for the summer session in our Universitiesgor 
medical schools. 

Once on the spot the first question is one of accommo- 
dation. At Peradeniya there are neither hotels nor 
lodgings ; ga house must be taken and temporarily fur- 
nished, and it is surprising how cheaply this can be done. 
I took a small bungalow, the rent of which was Rs. 40 
per month; frien&s lent me some articles of furniture, and an 
expenditure of Rs. 150 supplied all else that wag required 
for temporary housekeeping. The cost of keeping house® 
including the wages of two native servants, rent, &c., with 
a margin for incidental expenses, may be set down at 
about Rs. 250 per month ; allowing further some Rs. 200 
for travelling expenses, it will be found that Rs. 1,500 will 
represent the total necessary expenses of residence in the 
island for four months. But in its present depreciated 
state, the rupee is worth only about 1s. 6d.: it will there- 
fore be sufficient to lodge about 1157. at a bank in Ceylon 
to cover all necessary expenses for four months’ residence. 
T would not advise, however, that that exact sum only should 
be transferred ; it would be more prudent to allowa margin 
for possible contingencies. The total expenses of a six 
months’ trip to Peradeniya may thus be set down as 2507. 
But there are various ways in which strict economy,might 
reduce the cost, while if two friends were to club together, 
their individual expenses for housekeeping would be con- 
siderably below the sum above stated for one. Thus it 
will be seen that neither in difficulty of transit nor in point 
of expense are there sufficient obstacles to prevent a visit 
to Peradeniya, or some similar station, finding a place in 
theeprogramme of the career of an average botanist. One 
of tht chief obstacles will be felt by many to be the loss of 
possible opportunities while absent, or the break in con- 
tinuity of teaching, or other work in which a man may be 
already engaged. I venture to think that these are much 
overrated objections; and against them may be set the 
very great advantages which a tropical visit carries with 
it. A further question is, at what periog in a man’s career 
will a visit of this sort best repay him? Some will say 
immedfately after taking his degree: but I am inclined to 
think that even a first-class man is at that time hardly 
prepared to make the best of the opportunity should it 
offer. The experience gained by a few years of teaching 
and of original work at home will indicate what js to be 
expected and what is to bg looked for, and will fit a man 
in many ways for striking out new lines for hfmself, even 
if it have not already defined for him a clear line of 
research. On the other hand, it is important that travel- 
ling should be undertaken before a man settles in life, so 
that his mind may be as free as possible from distractions 
and anxieties. R 

We may now pass on to considęy what are the specific 
advantages presented by Peradeniya a® a station for 
botanical work. It is, as I have said, easily accessible ; 
being more than 1500 feet above the seap the excessive 
heat of the low country is avoided, amd it may be regarded 
as a decidedly healthy place. Secondly, it is situated in 
a central position, both as regards the whole island, and 
as regards the chief lines of communication by rail and 
road. Thus it is easy to gain acgess to the low country 
by train to Cqombo, whence Pas traversed often by 
horse coaches, will lead along the coast, or inland in- 
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various directions ; or, taking the up-country line, Newara 
Eliya may be visited, which lies about 6coo feet above 
the sea, and woulg serve as a good,centre for working the 
higher levels; or again, a journey porthwards train and 
coach to Anuradhapura would give an insight into the 
low-level vegetation of the drier northern districts. From 
the above notes it will be readily’ seen how varied is the 
character of the cqugtry within easy reach from Pera- 
deniya, presenting within a compayatively small area 
districts varying from the sea-level to 8000 feet, and in- 
cluding both damp and relatively dry areas at low levels. 
This in itself would lead one to expect a rich and varied 
flora ; and in fact the list of native plants now numbers 
some 3000 species, a very considerable proportion of 
which are peculiar to the island. These and other natural 
advantages are, however, eclipsed by the importance of the 
Royal Gardens themselves as providing a field for those, 
hitherto unfamiliar with tropical nature. Here Thére are 
collected in a small area a great variety of species, both 
native and imported; truly no botanist who has resided at 
Peradeniya can any longer complain of want of scope; 
if he does not find ample material for future work, he can 
only ley the blame on his own want of imagination, In 
the excellent herbarium and library, as well as in the fine 
series of coloured figures of native plants which are lodged 
in the Garden, he would find the greatest assistance in 
recognising and naming plants collected ; while lastly, in 
the presence of the Director, who is the best living authority 
on the flora of Ceylon, are found those social and scientific 
elements which go far to enhance the pleasure of a visit 
to Ceylon. 

In my former article mention was made of Java, where 
the Gardens of Buitenzorg, presided over by Dr. Treub, 
present great attractions for botanists. In my case, short- 
ness of the time at my disposal prevented as visit to this 
famous Garden, and probably the same difficulty will 
present itself to others. There is, however, one conspicu- 
ous advantage which it possesses over Peradeniya as a 
station for botanical research, viz. a well appointed labor- 
atory. If, as seems not improbable, a journey to the 
tropics and a period of steady work among tropical plants 
become a usual prelude to a career of active teaching in 
botany, ovght not the English to provide themselves with 
some suittble station for such work? Is every man, 
whether well-to-do or impecunious, to depend upon his 
own resources alone fpr laboratory accommodation, re- 
agents, glass, and all other accessories necessary for his 
work? oy are we to be content to send our botanists to suck 
what advantage they can from the hospitable Dutch, just 
as We send our forestry students to study with the French? 
Surely it would be a most legitimate way of extending the 
usefulness of the Garden at Peradeniya, and, in a small 
way it is true, of guarding the credit of Eggland as a 
tropical Power, to establish a laboratory for the use of 
travellers. It need n@t bea large or conspicuous building. 
Dr. Trimen tells me that suitable accomadation for the 
present could be found in the buildings already standing 
in the Gardens, and probably 1007. would cover the initial 
cost of supplying the bare necessdries of life in the labor- 
atory. The knowledge that such accommodi&tion would 
be found at the other end woukd certainly encourage those 
who are doubtful to undertake a journey to Ceylon. 

It may be noted that no mention has been made of the 
Western tropics as a field for research; there can be no 
doubt as to the richness of the field, but I am not afvare 
that there are any stations in the West whi¢h can gompare 
with Peradeniya or Buitenzorg in convenience, accessi- 
bility, and general adaptation to the requirements of those 
who contemplate only-a comparatively short visit. `~ 

Lastly, the cost of the jọurnęy will be founđ to be t 
most frequent deterrent from undertaking it; 2507. is a 
large sum to spend uppn six months’ work which can bring 
10 direct financial return, however great may be the ulti- 
mate advantage gained from it ; teAvelling Fellowships are 
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few; but still there are other sources from which grafts 
may well be made to assist really promising students in 
attaining so desirablean end ; and it is to be hoped that 
it may bé regarded as a legitimate and not unfrequent 
outlet for public or private grants, to enable young men, 
who will ultimately engage in teaching, towards the 
attainment of experience which must always be of value | 


to them in the exercise of their pression. 
e F. O. BOWER 





NOTES 


THE following is the list of Fellows elected into the Royal 
Society on Friday last, June 4:—Shelford Bidwell, M.A., 
William Colenso, F.L.S., Harold B. Dixon, F.C.S., Major- 
Gen. Edward Robert Festing, R.E., Andrew Russell Forsyth, 

*M.A.@ Prof. A. H. Green, M.A., Prof. Victor Horsley, 
F.R.C.S., Raphael Meldola, F.R.A.S., Philip H. Pye-Smith, 
M.D., Henry Chamberlaine Russell, B.A., Adam Sedgwick, 
M.A., Prof. W. Cawthorne Unwin, B.Sc., Robert Warington, 
F.C.S., Capt. William James Lloyd Wharton, R.N., Henry 
Wilde. è 


ARRANGEMENTS are being made by the officers of several 
French Societies for holding an International Congress at 
Biarritz for discussing papers upon climatology, mineral and 
thermal springs, and allied subjects. A letter has been received 
from the Foreign Office transmitting copies of documents, and 
stating that the French Government is anxious that members of 
scientific Societies in this country should assist, The co-opera- 
tion of the Royal Meteorological Society has also been specially 
asked by the President of the Congress, Dr. Durand Fardel. 
The sittingsyat Biarritz will occupy the first week in October, 
and be followed by a three weeks’ tour to the principal watering- 
places of Southern France. Fellows of the Royal Meteorologi- 
cal Society will be allowed to travel over all French railways at 
half price. For further particulars apply to the Assistant Secre- 
tary of the Society. 


Tue Council of the Society of Arts have awarded the Society’s 
silver medals to the following 1eaders of papers during the 
Session, 1885-86:—To Prof. Francis Elgar, LL.D., for his 
paper on the toad-lines of ships ; to Henry Davey, for his paper 
on machinery in mings; to Prof. W. C. Unwin, for his paper 
on thé employment of autographic records in testing materials ; 
to C. V. Boys, for his paper on calculating machines ; to Prof. 
Leonard Waldo, D.Sc., for his paper on watch-makigg by 
machinery ; to John Mackenzie, for his paper on Bechuanaland 
and Austral Africa ; to Edward Combes, C.M.G., for his paper 
on the industries and commerce of New South Wales; to G. 
Gordon Heke, for his paper on Cyprus since the British occupa- 
tion; to Prof. W. N. Hartley, F. R.S.ẹ for his paper on photo- 
graphy and the spectroscope in their application to chemical 
analysis; to Prof. R. Meldola, for his paper on the scientific 
development of the coal-tar colour industry; to B. H. Baden 
Powell, C.I.E., for his paper on Indian manufactures from a 
Bractical point of view ; to Capt. Richard Carnac Temple, for 
his paper on the every-day life of Indian women. Thanks were 
, voted to the following members of the Council for the papers 
. read by them :—To Capt. Douglas Galton, D.C.L., C.B., 
F.B.S., for his paper on results of experiments on mechanical 
„motors for tranyvays made by the Commission at the Antwerp 
Exhibigion ; to W. H. Preece, F,R.S., for his paper on domestic 
electric lighting. 


THE Sagiety of Arts conversazione will be held, by permission 
ot the Royal Commissin, &t the Colonial and Indian Exhibition, 
South Kensington, on Friday, July .16 next. 

° e 


Mr, TALFOURD ELy,has resigned the Secretaryship of Üni; 
versity College, London. 
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of the Physical Geography Section of the Society ; to M. Fuss, 
for his calculations of the great levelling through Siberia ; to the 
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THE Russian Geographical Society has awarded this yeđr its» 


great gold medal to M. Yurgens for his remarkable work as chief 
of the 
The Medal of Count Liitke*has Weep awarded to Col. Pyevtsoff 
for his most valuable account, full of new aa intereging infor- 
mation, of his journey in N.W. Moggolia and Northern China, 
published, with a map, in the fifth volume of the West Siberign 
Branch of the Society. Great gold medals have been awarded 
toeM. Dmitrevsky for his annotated translation of Otano Kitoro’s 
work on Corea, and M. Tereshkevitgh for his statistical descrip- 
vw of the Government of Poltava? Small goll medals were 


ct Meteorological Station at the’ mouth of the Lena. 


arded, to Prof, Lenz for his work in the capacity of President 


Director of the Tiflis Observatory, M. Milberg, for his magnetical 
observations carried on in connection with thosfof the Polar 
stations ; and to M. Mainoff, for his work on the customary law 
of the Mordovians. Several silver medals®were distributed to 
MM. Gedeonoff, Fedoroff, Krasnoff, and Ignatieff for astro- 
nomical, geological, and botanical works; to several persons 
who have sent dBservations on thunderstorms and rains, as also 
for various ethnographical and statistical researches. 


Tue Town Council of Banff, along with the Council of the 
Banffshire Field Club and Office-Bearers of the Banff Literary 
Society, have formed themselves into a General Committee (with 
power to add to their number) to promote the subscription of a 
fund for the erection of a memorial in Banff to the memory of 
the late Mr. Thomas Edward, A.L.S., “The Scottish Natu- 
ralist.” The Committee feel sure it will be the desire of many 
throughout the whole nation to contribute to this fund, and to 
combine to make the memorial worthy of the universal admira- 
tion and respect entertained for Mr. Edward. ln order to afford 
full o$portunity for this, it is proposed to add to the Committee 
ladies and gentlemen throughout the various parts of the country 
who so appreciate Mr. Edward’s life and work as to be willing 
to interest themselves in providing some sub-tantial and suitale 
perpetuation of his memoty. Communications should be 
addressed to the Interim Secretary, Mr. John Mlan, Town Clerk 
of Banff. is 

TuE Prince of Wales, considering that the rates of admission 
to the Colonial and Indian Exhibition at South Kensington 
should be brought within the means of all classes residing in the 


` Metropolitan area, is making arrangements with the Railway 


Companies and other bodies in a position to co-operage in the 
organisation of a sgheme whereby every working man, woman, 


' and child will have an opportunity of visiting the Exhibition at 


greatly reduced prices on every week-day except Wednesday 
from the middle of August until the close of the Exhibition, 
Arrangements for enabling the working classes of the provinces 
to visit the Exhibition have been for some time in operation, 
unde#his Royal Highness’s direction. 


Tue firs of the conferences convened by the Geologists’ sAsso- 
ciation on ‘* The Mineral Resources of the Colonies and India,” 
was held at the Colonial and Indian Exhibition on Saturday 
afternoon (June 5), when a lecture was delivered by Prof. V. 
Ball, F.R.S., on č The Mineral Resources of India and 
Burmah.” The discussion b®ought out the urgent need for 
reform of the wining l&ws of India, and the following resolution, 
proposed by the chairman (Sir R. Temple), seconded by the 
Duke of Manghester, and supported by the lecturer and others, 
was unanimously adppted :—‘‘ This Conference having had 
under its review the mineral resources of India and the obstacles 
to development and exploitation of the same through the want 
of suitable or sufficient mining laws, respectfully urges upon the 
Secretary of State fof India the desirability of regulating or 
revising the regulation for the working of mhes in British India 
including Burmah, and for the protection of mining interest 
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«therĉin, and also of negotiating arrangements ‘to the same efed 
with the Native States.” «The next conference will be held on 
Saturday, June 19, when Prof. T. Rupert Jones, F®R.S., will 
lecture @n ‘The Mineral ‘Résourc®s of South Africa” Sir 
Charles*Mijls will freside. ° ? s 
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int&feres with the work of the College ; if anything its status as 
an educational institution is increased, because it now forms an 
eintegral portion of the highest teaching establishment in the 
country. It is not clear from the account from which*we quote 
whether the College will remain in the fine buildings which were 


THE late t news from C&tania reports that the eruption of “specially erected for it, or whether it will be removed to thè 


Mount Etna has almost entirely ceased. The lava-streams, 
stopping within 300 metres of Wicolosi, have become hard 
enough to walk on, but repeated shocks of earthquake of con- 
siderable violenée continue sAroughout the region. A huge gulf 
has yawned at Acireale, but no disasters are reported. 
correspondent of the Stendard writing from Catania on wad 
27 sends some valuable notes. ‘ The stream of lava i-suing-from 
Monte Penitello (an eminence about 4980 feet hizh, and about 
7 kilometres djstant from Nicolosi) has travelled a longitudinal 
course of about 6 kilometres, and has formed four basins, the 
last of which is behind Monte Nocella. The width of the stream 
is about 2} kilometres. The stream flov% directly southward 
from the north-east. The western branch, which flows towards 
Dogola Arcino, has done but little damage, tyversing in its 
course mostly gravelly soil. Prof. d’Amico, who is studying the 
phases of the eruption from the Observatory of Pennesi, in 
Acireale, has contributed to the archives of Catania a complete 
record of all the volcanic disturbances which he has noted up to 
date. The maximum number of 92 telluric’ convulsions was 
registered on the 19th inst. On the following day there were 
only 20, but subsequently the number rose from 25 to 30, 27, 
35, and finally to 52, on Tuesday the 25th.” 


SEVERAL shocks of earthquake were felt at Smyrna, in the 
Island of Chios, and in the Erythrian Peninsula on the night of 
June 5. 


. ProF. MILNE recently made an attempt to sound” the 

depth of the crater of Asamayama, the active volcano about 
Seventy miles to the north-west of Tokio, and in the historic 
pesiod one of the most destructive of all Japanese volcanoes. 
The attempt however failed owir%: to unfavourable weather. 
No details of the experiment or of the precise manner in which 
it was%g be carried out have been received as yet. 


WE have already referred to the threatened abolition, of 
alteration, of the Imperial College of Engineering in Tokio, in 
consequence of administrative changes which have resulted in 
the abolition of the Department-of Public Works, under which 
the College was placed. As the names of several men well 
known in the English scientific world have ben associated with 
this institugéon, we are glad to be able to say that the change 
has not been so great as was at first apprehended. Mr. Mori, 
the new Minister of Education, long the representative of Japan 
in this country, has established a new University, to which the 
Engineering College has become affiliated, as well as the farmer 
Medical College. Except in tw® important details, the organisa- 
tion remains the same. The College now comes under ‘the 
exclusive control of Japanese, in other words, the post of Prin- 
cipal, hitherto held by Dr. Divers and his predecessor, is no 
longer to be occupied by a foreigner, and the whole University is 
to be governedgby its professors, aid not by ordinary officials. 
The idea, says the Yagan Afatl, & “to emancipate learning and 
its professors from the too often ignorant and always hampering 
control of the ordinary official.” - Everything now is subject to 
the professorial body. Japan is not to Jose the s@vices’of any 
of the foreign professors of the College. Wr. Divers continues 
as Professor of Chemistry, but in the Science instead of the 
Engineering College. Prof. Milne continues in the Chair of 
Mining Engineering, and tery is a probgility that he will also 
be invited 19 Wapya Chair of Fee Clee it is mope 
to found. Te chus Appear. that the charge is not one whic 


much informati»n on various scientific subjects connetted with 


University, which is some distance away. 
e 


In connection with this change, the profegors and students of 
the College, meeting for the last time as members of the 
Engineering College, presented the Principal, Dr. Divers, with 
a handsome bronze vase, inlaid with gold. Prof. Milne, as the 
senior, in handing the present to Dr. Divers on behalf of the 
subscribers, made a short speech referring to the services of the . 
Principal to Japan, his pupils, and colleagues; and with this 
ceremony an institution in which English science has, or should 
have, a peculiar interest, came to an end, but only to re Sgain 
in another shape, let us hope for increased usefulness to Japan. 


THE Chair of Seismology which has been founded in the 
Science College of the new University of Japan has been filled 
by the appointment of Mr. K. Sekiya as professor. 


AT Cambridge to-day (Thursday) a vote of the Senate is to be 
taken in favour of appointing a syndicate to dbtain plans and 
estimates for the erection of 2 Geological Museum, to confer 
with the Sedgwick Memorial Committee, and to report before 
the middle of the Michaelmas term. Thus it appears ‘likely 
that at last the Sedgwick Museum will become an actual fact, 
after twelve years of incubation. 


THE current number of the Proceedingstof the Bath Natural 
History and Antiquarian Field Club contains several papers of 
scientific interest. Mr. Broome continues his list ofgungi found 
in the neighbourhood of Bath. Mr. Blomefield, writing on the 
firs of Bournemouth, argues that these trees are true natives of 
that part of the country, in opposition to the theory that the 
Scotch fir, though indigenous in Scotland, is not indigenous in 
England. Dr. Norman describes the fresh-water alge of the 
Bath thermal waters ; and Mr. McMurtrie the salt-springs found 
at great depths in the Coal-measures at Radstock. 


Funel also occupy a considerable space in the Proceedings of 
the Belfast Naturalists’ Field Club, as in those of the Bath 
Society, for Mr. Lett givesea list of thefungi of the North of 
Ireland which fills more than 50 pages. Dr. Malcolmson 
describes sohe recent Ostracoda of Belfast Lough, and appends 
an elaborate table of their distribution. Mr. Joseph Wright adds 
two lists—one of the Foraminifera of Down and Antrim, the 
other of the Cretaceous Foraminifera of Keady Hillin the county 
of Derry. The record of the meetings is very full, ayd contains 


the North of Ireland. ® 


ARRANGEMENTS have been made by the Cofonial and Indian 
Aquarium authorities to bring over a consignment of some of 
the principal species of fish in the water$ of Java for putposes 
of exhibition. The British India Steamship Comfany haves 
undertaken to transmit them in spécially made glass carriers, 
which have been forwarded to Java fer that purpose. Fourteen 
specimens of the Chelone midas, or green turtle, hav® lately 
arrived at the Aquarium from West India ; also a collection ef 
land crabs from the same quarter. r 


e 
THROUGH the instrumentality of the National Fish-@ulture 
Association the River Lea was last week enriched with a quan- 
tity of salmon fry, which were turned into those locgles mN 
suitable to their requirements. Altho&gh%he Lea is in a very 
polluted condition, there are .portions free from contemination 
whewe fish thrive well. THe Severn Fishery Board have turned 
ito their river a large number of salmymefry. The ova from 
ò . 
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which they were hatched out were collected in the first Instange 
by the Board and forwarded to the National Fish-Culture Asso- 
tion to incubate, which yas done most successfully. The Severn 
Fishery Bodtd are to be cqumended upon the action they have 
taken to replenish their river with fish, as they set an example 
to other bodies having the interests of their waters at heart. 
The hatchery at South Kensington and Delaford belonging to 
the Association might become an exter®i@e medium in carrying 
such an object into eMct at a minimum cost. 






























































suf is travelling ine space and the point to whith its pro- 
gress is directed, from the observations of the ?displacements 
of lines in stellar spectra published én the Afonthly Notices. 
The latter intuiry he gave up, as the data supplied did not seem 
sufficient) trustworthy for @ satiafaetory result to be ohktained 
from them. eHe therefore assumed @he apex gs found fram the 
discussion of the proper motions of stars, viz. R.A. & 216° 0, 
Decl. = 35°1 N. Taking the simple arithmetical mean of the 
observations of the individual stars observed—about 70 1m 
number—he found the speed of translation of the solar system 
to þe about 3'6 geographical fhiles per second. This rate of 
motion would agree far better with Struve’s value, derived from 
the consideration of the proper m@jons of stass, than lerr 
Hgmann’s (NATURE, vol. xxxiii. p. 450) result does. Dr. 
K§vesligethy does not, however, place much reliance on the 
result he has thus obtained. : 


PUBLICATION OF THE ZONE-OBSERVATIONS OF THE ‘€ AS- 
TRONOMISCHE GESELLSCHAFT,” —M. Doubiago, who has suc- 
ceeded the late Marian Kowalski as Director oœ the Kasan 
Observatory, has recently issued a volume containing the obser- 
vations made at Kasan during the years 1869-77, of the stars 
situated in the zone between 75° and 80° of north declination. 
The principal object of this work, undertaken by M. Kowalski 
%y arrangement with the Astronomische Gesellschaft, Wa» the 
determination ofehe positions of the stars contained in this zone 
down to the ninth magnitude. M. Kowalski, however, de- 
termined to include in his work all the stars of the Bonner 
Durchmusterung situated in the above-mentioned zone, about 
sooo in number, as well as a considerable number of fainter 
Stars. The observations, commenced in 1869, were finished in 
1879, and the present volume contains 14,329 observations, that 
is, about half the total number necessary to complete the pro- 
jected scheme of having four observations of each star. The 
results are given in the usual form in which zone-observations_ 
are published, viz. the apparent positions for each day of obser- 
vation are given, together with the reduction to the mean place 
for the beginning of the year. As far as we remember, Kasan 
has the honour of being tke second of the observato ies engaged 
on the zone work of the Astronomische Gesellschaft which has 
publisRed their observations, Prof. Kriiger having already 
published his Helsingfors zones (55° to 65° of north declination) 
in two volumes, the first volume having appeared in 1883, and 
the second in 1885. 


THe MADRAS OBSERVATORY.—Mr. Pogson’s report for th 
year 1884 has recently been issued. He points out that during 


THE additions to the Zoological Society’s Gardens during the 
past week include a Nisnas Monkey (Cercopithecus pyrrhonotus) 
from Nubia, presented by the Rev. W. MacGregor; a Macaque 
Monkey (Macacus cynomolgus) from India, presented by Mr. J. 
Coston ; a Common Badger (Meles taxus), British, presented by 
Mr. C, A. Ross; six Black-footed Penguins (Sphentscus demer:us) 
from Softh Africa, presented by Capt. John Hewat ; four 
Siamese Blue Pies ( Urocissa magnirostris) from Siam, two Small 
Hill-Mynahs (Gracula religiosa) from Southern India, a Rufous 
necked Weaver Bird (Hyphantornis textor) from South Africa, 
presented by Mr, J. M. Cook, F.Z.S. ; a Golden Eagle (Aquila 
chrysaetos) from Russia, presented by Mr. Walter Holdsworth ; 
six Long-eared Owls (Asio otus), British, presented by Mr. G. 
B. Burnand; a Malbrouck Monkey (Cercopithecus cynosurus) 
from West Africa, three Ruffs (AZachales pugnax), British, 
deposited ; a Glaucous Macaw (Ara glauca) from Paraguay, four 
Crested Pigeons (Ocyphaps lophotes) from Australia, four Am- 
herst’s Pheasants (Thaumalea amherstie) from China, two Great 
American Egrets (Ardea egretta) from South America, two Lap- 
wings (Vanellus vulgaris), British, four Indian Tree Ducks 
{Dendrocygna arcuata) from India, purchased ; a Japanese Deer 
(Cervus :ika), born in the Gardens. 


NN 


OUR ASTRONOMICAL COL UMN 


_ Comer BROOKS LL.—The following ephemeris for this comet 
by P C. Frisby (Science Observer Special Circular, 
o. 67) :— 
For Greenwich Midnight 


1886 RA. Decl. Logr Loga Bright- 
h m. s o s ness the year a work on ‘‘ Telegraphic Longitude Determinations in 
June 1z 6 23 20 69 150 N, 0°0380 0'1783 0'26 India” was printed and published. The number of obstrva- 
15 65855 66 54'I 010557 0'20I15 O'2I tions made with the meridian circle during the year was 844, 
19 727 41 64 28°3 00734 02275 0'17 which brings up the total number of observations made with this 
-23 7395I 82 58:9 @70909 «= (0'2486 o'I4 instrument since 1862, now awaiting publication, to 51,722. 


The separate results and annual catalogues will fill eight volumes, 
to be followed by a final catalogue of about 5coo stars, reduced 
to the epoch 1875. All the reductions are completed upto «late, 
and Mr. Pogson hapes that these volumes will appear in fairly 
rapid succession. We hope so too. The speedy publication of 
a catalogue of 5000 stars would do much towards resring the 
Madras Observatory to the position, as a scientific institution, 
which it formerly held. 


27 75957 6049'°5N. o'fo8r 0°2704 ©'I2 
The brightness on May 2 is taken as unity. bd 
Comer Brooxs IIT.—Dr. S. Oppenheim has calculated the 
following elements and ephemeris for this comet from observa- 
tions made on May 25, 28, and 30, at Arcetri, Kome, and 
Vienna :— 
°% = 1886 June 2°90285 Berlin M.T. 





w =173 57 496 
5 


a a7 14 43 | tenn Eq. 18860. ASTRONOMICAL PHENOMENA FOR THE 


z z nee 52°3 e WEEK 1886 PUNE 13-19 
0°89 3° . Pay (FOR the reckoning of time the civil day, commencing at 
° o  Ephemeris for Berlin Midnight Greenwich mean midnight, counting the hours on to 24, 
1886 R RA. ; Dec}, Log r Log 4 Bright- | is here employed.) 
June 8 1218 3 T 8S. 01709 99183 0'87 AtsGreenwich on June 13 
. 12°12 26 I 3 32°8 o'172I 99274 0°83 Sun rises, 3h. 45m. ; souths, 11h. 59m. 45°25. 5 setg, 20h. 15m. ; 
16 12 34 25 6 1°6 01739 99375 ©79 decl. on meridian, 23° 14/°N.: Sidereal Time at Sunset, 
@ 20 12 43 15 8 27°4 0'1763 99486 0'75 13h. 43m. e 
. 4 12 5%27 10 49'2 01793 9'9605 0°70 Moon (Full on June 16) rises, 16h. 50m. ; souths, 2th. 51m.; 
28 13 159 13 61S. 071828 9°9732 0°65 sets, 2h. 4gm.* 5 decl. on meridian, 13° 26’ S. 
The brightness on May 25 is taken as unity. Planet Rises Souths Sets Decl. on meridian 
we comet is faint, and not bright as stated in the telegram h. m. M hme Be Me ° ÉN 
fonouncing the discovegy. Mercury... 343°.. I2 7 e 203I . 24 26 N. 
è oœ Venus... «. 2 0 «. QIO | 16 20 .. 12 52 N. 
_ SPECTROSCOPIC DETERMINATION OF THE MOTION OF THE | Mars ... «.. II 36... 18 To. 0 26"... 4 7N. 
SOLAR Sy$tpm IN Space.—Dr. R., von Kévesligethy men- | Jupiter... ... 12 5 A. 18 22 .. 039%... 2 32N. 
tions (Astronomische Nachrichien, No. 2731) that some thfee | Saturn... . 5 2 g I3 13... 21 2g e 22 41 N, 
years ago he tried ef deduce Hie speed with which th - * Indicates that af sexing is that of the following morning. 
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Occultations of Stars by the Moon (visible at Greenwichg 

e 
L 


C8rresponding 
p angles from ver- 
June Star Mag.  Disap. Reap. tex to right for 
*inverted image 
hen hom e 


85 334 


18 g B.A.C. 6536 nn 6p i. 
45 65 22,18 ... 113 186 e 


19 e BAC. 7 . 21 40... 
Variable Stars 


* Star R.A. Decl. 
h m. RO. h. m. 

U Cephei .. a. O 522.9 BI r6 N. ... June 14, I 5597 
3 19, I 35 m 
R Persei ..? ... 3 2a°8... 35 17 N... , I8, M 
S Cancri 8 37'4...19 I7 N.... 4, 19, 21 27x 
W Virginis ... I3 20'2 .... 2475. ... 5, 17, 21 35% 
ò Libree “ 14 54°9 8 4S... 4, 13, 0 24 m 
. sy 19, 23 58 m 
U Coron ... 15 13°6...32 4N.... ,, 13,22 59 m 
U Ophiuch., 17'10'§ I 20N.... 5, 16, I 28 m 
» 16, 2% 35 m 
X Sagittarii... I7 40°4...27 475. .. 5, 19, 220M 
W Sagittarii .® 17 57°38. 29 35 Sie... 5, 18, o Om 
U Sagittarii... 18 25°2...19 125. o y, IQ 225 m 
B Lyre... 18 45°9...33 14N.... ,, 14, 0 off 
S Vulpeculze I9 43°7 ... 27 ON... @, I5, a 
n Aquilae 19 46°97 0 43N.... 5, 19, 2 3017 
R Lacerte ... 22 38'2...41 47 N.... 4, 16, M 


M signifies maximum ; 22 minimum. 





BIOLOGICAL NOTES 


DEVELOPMENT OF OPHIOPHOLIS AND ECHINARACHNIUS.— 
In the last series of studies from the Newport Marine Zoological 
Laboratory we fnd a memoir by Mr, Walter Fewkes, on the 
development of an Ophiuroid (Ophiopholis aculeata, Gray) and 
of an Elypeastroid (Achinarachnius parma, Gray). But few 
observations have been published on the metamorphosis of 
Ophiopholis, and these often misleading. The eggs would appear 
to be extruded separately into the water, and the youəg pass 
through a metamorphosis in which a piluteus-larva is formed ; 
the development of this plutens is different from that of any 
described Ophiuran, though allied to that in Ophiothrix. The 

va were voluntarily shed by the female on August 17; they 
were fertilised outside the body, and appeared to be very hardy. 
The yolk has a central and a peripheral region, which are dis- 
tinguishable in the eight-cell and previous stages of segmentation. 
The®cleavage is like that of other Echinoderms. A gastrula is 
formed by the invagination of the blastoderm, and consequently 
the stomach of the pluteus is an infolded wall of the blastoderm, 
and not formed by delamination from the cells in the cavity. 
The mesoderm-cells originate in two lateral clusters. The 
oldest pluteus observed was a little more than three days old; 
they, owever, appeared to be easily raised, and it is to be 
hoped that they will be yet traced to gn adult form. In 
Echinarachnius the sexes are distinct, and in some cases there were 
colour-digtinctions. In the experiments on the ovum of Æ. parma, 
artificial fertilisation was resorted to from the middle of July to 
the end of August; it was easily effected. In its mode of seg- 
mentation it resembles that of other Echinoderms. It has no 
polar globules, but possibly these may be formed while the egg 
is in the ovary. Asin some other Echinoderms, a gastéula is 
formed by invagination. Th@pluteus figured by Ag Agassiz in 
the revision of the Echini as probably that of Echinarachnius 
proves to belong to this species at about a week old. The de- 
velopment of the young Echinarachnius on the water-tube of the 
pluteus resembles that of other sea-urchins. The rosette-form 
of the water-tubes described in other Echinoderms also occurs. 
The first-fornged calcareous deposits of the test are trifid in form, 
and vary in number in differen? specimens, The extremity of 
each trifid division bifurcates later in #s growtQ, and the cal- 
careous body thus formed appears to be inclosed in a transparent 
wall, which has a spherical outline. Spines are very early 
formed, .and are proportionately very Jarge as Compared with 
those of the adult; The various stages a% illustrated in nume- 
rous figures on eight, in several cases fdlding, plates.— Bull. 
Mus. Comp. Anat, Harvard College, vol. xii. No. 4, March 
1886, 


THE LeecHes OF Japax.—In the’ April number of the 
Quarterly Xournað of Microscopical TA Dr. C. O. Whitman 


——_+— 


ublishes the first hundred pages of a memoir onethe leeches of 

apan. The material for theestudy was collected while the 
author was connected with the University of Tokio (1879-81). 
The coloured drawgngs accompanying ghe memoir were executed 
by Mr. Nomura, a young Japanese artist, and they@vell deserve 
the remarks of *he author: “Mr. Nomura’s attention to the 
minatest detaus, his infinite patience, trained eye, and his 
yemarkably skilful brush, have given results that are marvels for 
neainess and accuracy.” The frst part of this study treats of 
the land leech (HevMdipss japonica), the medicinal leech 
(Hirudo medicinalis}, and of three specie of toothless leeches, 
which form a new genus, Leptostoma. It also contains a com- 
parison of a few species from Europe, Asia, and America, and 
a considerable portion is devoted to a comparative study of the 
different genera, in the endeavour to find a satisfactory basis of 
classification. This has in a great measure been found in a law 
of abbreviation of the somites, which, in addition, gives a key 
to the phylogeny of the genera. The land leech is shown to 
be a highly instructive and specialised form. The genus Hirudo 
has been re diagnosed (p. 364), and while internal stiMctire hag 
been dealt with to only a very limited extent, still some interesting 
facts in connection with the nephridial organs ®f the land leech 
are detailed, and the existence of from twelve to fourteen sense- 
organs on the first ring of each complete somite is demonstrated, 
and they are homologued with the eyes, having possibly also 
other “Sense-functions, The author reserves the genus Heema- 
dipsa for the land leeches of Ceylon, India, and Japan, with 
three jaws and five inter-genitalia rings. He ascribes the genus 
to Tennant, but may it not have been formed by Baird? Æ. 
Japonica is confined to the mountain slopes and ravines, never 
descending into the plains. It is not only a mountain leech, 
but it keeps habitually to the ground, living in moss, or under 
damp leaves and rubbish, They are most voracious, and on the 
approach of man or beast are at once on the alert. They ad- 
vance by rapid strides. They bite so gently as scarcely to 
attract attention, but the wound is deep, and the scar is more or 
less permanent. They gorge on for about 30 to 40 minutes, and 
then drop ; while sucking they become bedewed with a transparent 
liquid, which keeps them moist. If placed in wateé%, they do not 
swim but sink, and then creep ont ; and while having decided pre- 
ference for a terrestrial life, can support life for daysin water. If 
into a jar of hungry leeches a puff of breath is blown, they be- 
come immensely excited, and it will be difficult to keep them in ; 
while trying to keep back one, a dozen others will rush out. In 
a most interesting series of paragraphs Dr. Whitman traces the 
intimate relation that exi-ts between these land and the medicinal 
leeches, the latter essentially fresh-water forms. The geo- 
graphical area of Jand-leeches Is mainly within the tropics, 
though in Japan they are exposed to a wide range of tempera- 
ture. Æ. #ipponia is described as a new Japanese medicinal 
leech, well known to the@Japanese, and®with habits and, mode 
of life just like our European leech. Leptostoma, a new genus, 
is established (p. 376) on three species of almost edentulous 
leeches, which, though having a common ancestry with Hirudo, 
wer€ not derived from tit. All three species, Z. acranu- 
latum, L. edentulum, and L. pigrum, are from Tokio, and are 
fully diagnosed and beautifully figured. The segmental organs 
are shown to be sense-organs, and that from them the eyes 
have developed, so that they may be regarded as ħecipient eye 


spots. e 


New ELEMENT OF THE BLOOD AND WS RELATION TO 
CoaGULATION.—In an important paper by Mr. Geo. T. Kemp 
on this subject, he comes to the conclusion that in addition to 
the red corpuscles and leucocytes the bfood normally cofttaing a 
third histological element—the ‘‘ plaques.” Thes@ have beon 
variously considered.as young red gorpuscles ; as nuclei floating 
in the blood ; as being derived from the red or the white cor- 
puscles ; as being fibrin ; and as belg globular depositjons pro, 
duced by cooling of the blood; but the author proves that, 
althongh strong resemblances exist between the plaques and 
other histological elements of the blood, there is not yet sufficient 
evidence to establish a genetic connection. The plaqueseshould» 
therefore, at least for the present, be regarded as indefendent 
elements. When the blood is drawn, the plaques break down 
almost immediately, and this is not true of any other element 
the blood. This breaking down of the plaques seems*intimately 
connected, in its time relations &t least, with ghe clotting of the 
blood. If a good-sized drop of blood from a finger be let fail 
ona cover-glass, and as qflickly as possible washed by a good 


3 jt of *75 per cent. NaCl solution, and when examined under the 
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microscope, the plaques, which have a property of sticking to 
the glass slip, will be found to fill the field ; some will be iso- 
lated, some will be in groups; they will now appear glistening 
and granular, and their contours are jagged, betoming more and 
more so as time elapses; finđily only a granular mass will be 
found. If, however, a drop of osmic acid be placed on the 
finger before the drop of blood be drawn, all the elements will 
be found presenting their normal appearances, and the plaques 
will be seen as pale homogeneous structum# varying greatly in 
size, but for the mostepart about one-third or one-fourth of 
the diameter of the red corpuscles ; they are biconcave, but not 
as much so as the red corpuscles. Once thus hardened they never 
change their form, but the plaques first referred to will be 
found to alter their form very speedily, and pari passu with these 
changes, processes are seen which run out from the granular 
masses; and when coagulation sets in these processes are nearly 
always found to be continuous with threads of fibrin. The con- 
nection between the breaking down of the blood is not histo- 
logical bus chemical. The plaques appear to give up a soluble 
substance which is active in coagulation. This active agent is 
most probably a férin ferment. Fibrin is deposited histologi- 
cally independent of any of the cellular elements of the blood, 
and when the clot is very scant. The fibrin is seen deposited 
as long, needle-shaped, crystal-like bodies. — Studies from 
eee Lab., Johns Hopkins Univ., vol. iii, No. 6, Slay 
1886, . 





ON RECENT PROGRESS IN THE COAL-TAR 
INDUSTRY! 


II. 


AZ 0-COLOURS.—Amongst the most important of the arti- 
ficial colouring matters may be classed the so-called azo- 
colours. These colours are chiefly bright scarlets, oranges, reds, and 
yellows, with a few blues and violets. They owe their existence 
to the discovery by Griess, in 1860, of the fact that the so-called 
azo-group — N®= N — can replace hydrogen in phenols and 
amido-compounds. But it is to Dr. O. N. Witt that is due the 
honour of having given the first start in a practical direction to 
the chrysoidine class of azo-colours by the discovery of chrysoid- 
ine, and perhaps still more so by the suggestions contained in a 
paper read before the Chemical Society. Dr. Caro, of Mann- 
neim, was also acquainted with several compounds which belong 
to this class at the time Witt published his results, but it does 
not appear that he made practical use of them until Witt intro- 
duced the chrysoidines and tropeolines. To Roussin, of the firm 
of Poirier of Paris, is due the credit of having first brought into 
the market some of the beautiful azo-derivatives of naphthol. 
Griess, therefore, as the ortginal discoveyer of the typical com- 
pounds and reactions by which the azo-colours are obtained, 
may be considered as the grandfather, whilst Roussin agd Witt 
are really the fathers, of the azo-colour industry. Nor must it 
be forgotten that it is to Perkin we owe the recognition of tlee 
value of the sulpho group in relation to azo-colours, a discovery 
patented in 1863. Moreover it is interesting to note that 
changes in colour from yellow to red and claret are effected by 
the increase inthe molecular weights of the radicals introduced 
as well as by the relative positions occupied by these groups. 
Indophenot.—Witt is also the discover of a new blue dye-stuff 
termed indopherfol, evhich has been used as a substitute for 
indigo. Certain difficulties, however, have arisen in the adoption 
of this colour on the large sqale. The most important use indo- 
phenol is at present put to 1s for producing dark blues on reds 
dyed with azd-colours, both on wool and cotton. The piece 
goods are dyed a uniform red fist, and then printed with indo- 
phenol white ; for like indigo itself indophenol yields a colourless 
bady on redgiction, and this being a very powerful reducing agent 
destroys the azo-colour, being itself transformed into indophenol 
blue. @The process works with surprising nicety and is very 
cheap. The blue js formed and the red discharged with such 
précision that patterns can be produced in which the blue dis- 
charge covers a great deal more space than the original red. 
This new printing process was devised by Mr. H. Koechlin, of 
Lggaich. The reds used for the purpose ‘are in the case of wool 
the usual azoXcarlets, for eottgn Congo red. 
Artificial Indigo. —& bout five years agothe speaker had the 


1 A Discourse by Prof. Sir Henry E. Rosc@e, M P., LL.D., F-R.S.; 
delivered at the Royal Institutign, Friday, April 16, 1886. Continued from 
p. 114, ee”, 
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honoft of bringing® before this audience’ the remarkable dis- 
covery made by Baeyer of the artificial production from coal-tar 
products of indigo blue. Since that time ut little progress has 
been made ip this manufacture, as the cost of the process, unlike 
the case of Aizarin, has as yet Proved foo serious to enableghe 
artificial to comBete suctessfully in the Market wish the natural 
ingigo. S 7 
° 

Through the kindness of a number of eminent colour manu- 
facturers in this country and on the Continent, the speaker was 
enabled to illustrate his subject by « most complete series of 
specimens both of the colours themselves and of their application 
to the dyeing and printing of fabrics of 1] kinds. His thanks 
are e@pecially due to his friend, Mr. Ivan Levinstein, of Man- 
chest&, for the interesting series of samples of cloth dyed with 
known quantities of fifty different coal-tar colours, each having 
a different chemical composition; also to the same gentleman, 
and to Messrs. Burt, Boulton, and Haywood, of London, for the 
interesting and unique series of specimens indicating the absolute 
quantities of products obtainable from one ton of coal, as well as 
for much assistance on the part of Mr. Levinstein in the prepara- 
tion of the experimental iustrations for this dis@urse. To Dr, 
Martius of Berlin for a valuable series of colours, especially the 
w&i-known Congo red, made by his firm, including samples of 
wooledyed therewithe he is also much indebted. For the inter- 
esting details concerning indophenol and its applications the 
speaker owes his thanks to Dr. Witt and M. Koechlin. 

Coal-tar Antipyretic Medicines. —Next in importance to the 
colour industry comes the still more novel discovery of the 
synthetical production of antipyretic medicines. 

Up to this time quinine has held undisputed sway as a febri- 
fuge and antiperiodic, but the artificial production of this 
substance has as yet eluded the grasp of the chemist. Three 
coal-tar products have, however, been recently prepared which 
have been found to possess strong febrifuge qualities, which if 
still in some respects inferior to the natural alkaloids, yet possess 
most valuable qualities, and are now manufaciured in Germany 
at Höchst and at Ludwigshafen in large quantity. And here it 
js well to call to mind that the first tar colouring-matter dis- 
covered By Perkin*(mauve) was obtained in 1856 during the 
prosecution of a research which had for its object the artificial 
production of quinine. 

In considering the historical development of this portion of 
his subject, the speaker added that it is interesting to remember 
that the initiative in the productfon of artificial febrifuges was 
given by Prof. Dewar’s discovery in 1881 that quinoline, the 
basis of these antipyretic medicines, is an aromatic compound, 
as from it he obtained aniline. Moreover that Dewar and 
McKendrick were the first to observe that certain pyridine salts 
act as febrifuges. So that these gentlemen may be said to be the 
fathers of the antipyretic medicines, as Witt and Roussin are of 
the azo-colour industry. 

Katrine, the first of these, was discovered by Prof. O. Tischer, 
of Munich, in the year 1881, whilst engaged on his investigafions 
of the oxyquinolines. Whe febrifuge properties of this substance 
were first noticed by Prof. Filehne, of Erlangen. Kairine is 
manufactured from quinoline, a basic product derived fro% ani- 
line by heating it with glycerin and nitrobenzene by the following 
process. When treated with sulphuric acid, SO,Ha, it forms 
quinoline sulphonic acid, and this when fused with caustic soda 
yields oxyucnoline, which is then reduced by tin and hydro- 
chloric acid into tetrahydroxyquingline, and this again on 
treatment with®C,H,Br yields ethy] -fetraoxyquinoline or kairine. 
The lowering of the temperature of the body by this compound 
is most remarkable, though, unfortunately, the action is of much 
shorter duration than that effected by quinine itself ; but on the 
other hand, with the exception of its burning taste, it exerts no 
evil effects such as are often observed after administration of large 
doses of quinine. The commerciabarticle is the hydvochl ride, 
the price is 85s. per 1b., ang the quantity manufactured has lately 
diminished owing ® the discovery of the second artificial febri- 
fuge, antipyrine. 

The following egraphical formula shows the constitution of 
kairine :— a 

. / CHCH; 
CHOPIN (CH)CHs 


H Cl 


a 
1 “On Indigo and its Artifigal Production,” Proc. Ry. Inst., May 27, 
9881. | 
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e Autipyrine, the second of these febrifige’, was,discovébed ing 
1883 by Dr. L. Knorr in Erlangen, and its physiological proper- 
tles were investigated by Prof. Filehne, of Erlangen. The 
materials used in the manufacture of antipyrine®arg aniline snd 
Aacgto-acetic ether. Tht anilin@is first converted Into phenyl- 
hydrazine, a body discoftred by Emil F&cher in#876. This body 
combines directly with aceto-acetic ether, with separation, of 
water and alcohol, to form a body called pyrazol (Cy)H,)N,0). 
The methyl derivative of pyrazol derived by treating it with 
iodide of methyl, is anéipyrinz, its composition being C,,H,.N.O. 
As a febrifuge, antipyrine is Superior in many respects to kairine 
and even to quinine itself. It equals kairine in the ceitainty of 
its action, ‘whilst in its uration it resembles quinine. It is almost 
tasteless and odourless, is easily soluble in cold water, andg takes 
the form of a white crystalline powder. Its use as a medfeine is 
accompanied by no drawbacks. It occurs in commerce in the 
free state. The production of antipyrine, in spite of these valu- 
able qualities, is as yet small, its chief employment being in 
Germany, where it has been successfully used in cases of typhoid 
epidemic. The price is 6s, per pound. 

The following equations explaiu the formation and constitution 
of this interesttwg body. The foregoing febrifuges are manufac- 
tured at Höchst under the superintendence of Dr. Pauli, to whose 
‘kindness the speaker is indebted for an interesting*series of sj@eci- 
mens illustrative of the manufacture of antgpyrine. 


CH;.CO.CH,.CO,C,H, + CoH; NH. NH, 


Aceto-acetic ether Phenylhydrazine 
= H,O + C,H;.0H + CHiN, 
Pyrazol 


CypHyyN,O + ICH, = TH.Cy)H,(C H,)N,0. 
Antipyrine-hydriodide 


Dr. Knorr formulates pyrazol thus : i 


And antipyrine is ° | 


COCH, 


e The antipyretic effect of this compound is strikingly shown in 
the following temperature readings in a case of typhoid kindly 
«communicated to the speaker by his friend Dr. Dreschfeld of 
Manche ter. Each of the second set of readings was made two | 
hours after a dose of 30 grains of antipyrine had been | 








administered. 
° TI. II. Diff. 
105"0 103'0 ° 2° 
2 103'5 100'2 | 3'2 
103°8 too0'8 30 
I05°2 IOI"4, 3°8 
104°4 100°6 38 


Thalline.—The third of the artificial febrifuges is zhalline, 
‘which is offered as the tartrate and sulphate. It is mafufactured 
by the Badische Company® Thalline is said te be used as an 
:antidote for yellow fever. Its scientific name is tetrahydropara- 
‘quinanisol, and it was first prepared by Skraup by the action of 
methyl iodide and potash on paroxyquinoline. 

We must, however, bear in'mind that none of these synthetical 
‘febrifuges are antiperiodics, and theréfore cannot be employed 

' instead of*the natural alkalajd quinine in cases of ague or inter- 
mittent fevers. 

Coal-tar Aromatic Perfumes.—A fird groep of no less interest 
comprises the artificial aromatic essences, and of these may here 
be mentioned, in the first place, cumartn, Co Oh, the crystalline 
solid found in the sweet woodruff, in Tonka bean, and in certain 
sweet-scented grasses. This is now artificially prepared by acting 
‘upon sodium salicyl aldehyde with acetic anhydride by the reaction 
which is associated with the name of Dr. Perkin, and is used in 


the manufacture of the perfume known as “extract of new-mown 
hay.” 


A second ineeresting case of a rhe of a naturally occug- | 
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ring flavour is the artificial production of vanilin, the crystalline 
principle of vanilla, Vanill& is the stalk of the Varilla plant- 
folia, which incloses in its tissues prisms of crystalline vanillin, 
to which substafice it owes its fragPance. Tienginn and Harr- 
mann showed that vanillin is the aldehyde of methyl protocate- 
chuic acid— . . 


CsH(OH) (OCH,) CHO, [CHO : OCH; : OH = 1:3:4} 


The chief seats 8f®%the vanilla productions are on the slopes of 
the Cordilleras north-west of Vera Cruz@n Mexico, also the island 
of Réunion, and in the Mauritius. Since the discovery of the 
artificial production of vanillin, the growth of the vanilla has 
been very much restricted. 

A variety of vanilla, termed vanillon, obtained in the East 
Indies, has long been used in perfumery for preparing “‘ essence 
of heliotrope.” This contains vanillin together with an oil, 
which is probably oil of bitter almonds. The essence of white 
heliotrope is now entirely prepared by synthetical operations. It 
is manufactured by adding a small quantity of aMifcial oil of 
bitter almonds to a solution of artificial vanillin ; when these 
substances are allowed to remain for some @me in contact, the 
mixture assumes an odour closely resembling that of natural 
heliotrope. Through the kindness of Mr. Rimmel the speaker 
was able to ren ler the fragrance of this coal-tar perfume percep- 
tible to his audience. Nor must we forget to mention the so- 
called essence of mirbane (nitrobenzene), of which about 150 
tons per annum are used for perfuming soap ; and artificial oil 
of bitter almonds, employed as a flavour in place of the natural 
oil. 

Coal-tar Saccharine.—Of all the marvellous prodycts of the 
coal-tar industiy, the most remarkable is perhaps the production 
of a sweet principle surpassing sugar in its sweetness zwo hundred 
and twenty times. This substance is not a sugar, it contains 
carbon, hydrogen, sulphur, oxygen, and nitrogen. Its formula is 


JOO, 
CHK 80,7 


and its chemical name is benzoyl sulphonic imide, or for common 
use, saccharine. It does not act as a nutriment, but is non- 
poisonous, and passes out of the body unchanged. The following 
is a concise statement of its properties, and mode of production 
from the toluene of coal-tar. It should, however, be first men- 
tioned that the compound benzoyl sulphonic imide (saccharine) 
was first discovered by Constantin Fahlberg and Remsen, in 
America, But no patent was taken out for a commercial process 
till recently, and it is now patented in this country, i 

Step I.—Toluene is treated with fuming sulphuric acid in the 
cold, or it is heated with ordinary sulphuric acid of 1684° Twad- 
dell on the water-bathgor not above§o0o0° C. The latter method 
is the letter. The acid is best caused to act upon the toluene in 
closedevessels rotating on horizontal axles. 


NH, 


CHCH; + SO,H, = CoH, d So" OH + H0. 


Toluene Toluene sulphonic acids 


(ortho and para). 


e 
Strep IT.—After all toluene (which as toluene*is insoluble in 
the acid) has disappæred, the contents of the agitating vessel are 
run into wooden tanks in part filled with cold water, and the whole 
liquid is stirred up with chalk to neutrali @the excess of sulphuric 
acid used and to obtain the two isomeric toluene sulphonic acids 
as calcium salts. ry 


e 
CH 
2 ( C,H; l Soton) + SO,H, + 2(CaCO;) = 


Toluene, ortho- and 
para-sulphonic acids 


( C,H; j SO, hca + CaSO, + 2CO, + 2H,0.0 
s @ x 


Calcium toluene ortho- 
and para-sulphonates 


The neutralised mass js filtered through a filter-press to soparaʻe 
therefrom the precipitate of gypsum, which is washed witf®hot 
water, and the washings adtled t$ tH® filtrate. 

Step III.—The calcium salts are now treated with carbonate 
of sodium, to obtain ¢he sodium salts, with precipitation of car- 
bonate of calcium. The precipitate is removed by means of a 

a 


è . 
. 
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kiter-press from fhe solution containing the sodium ortho- and 
sarasulphonates. 2 ` 





“ H CH 
“Cally {$2 hca + Na,CO, = CaCO; + 205, | SG" on, 


y The sodium toluene sulphonates 


Step IV.—The solution of the sodium salts from III. is eva- 
porated either in an open or in a vacuum-pan so far that a portion 
taken out will solidify on cooling. The confgnts of the pan are 
chen run into moulds of wood or iron, and allowed to cool and 
solidify. The lumps are a” length taken from the moulds, broken 
tap small, and dried in a drying-room, and subsequently in a drying 
Apparatus heated with steam, until quite desiccated. 

STEP V.— The sodium sulphonate salts are now converted into 
Kheir corresponding sulphovie chlorides. This is effected as 
follows :—The dried sulphonates are thoroughly mixed with 
phosphorus trichloride, itself as dry as possible. The mixture 
mis then placed in-lead-lined iron vessels, and a current of chlorine 
is passed over, the mixture till the reaction is ended. The tem- 
peratute generated by the reaction must be properly regulated 
by cooling the apparatus with water. The phosphorus oxy- 
chloride resulting from the decomposition is driven off, collected, 
and utilised for developing chlorine from bleaching powder for 
the chiorinating process, phosphate-of lime being precipitated, 
which can be used in manures. For this purpose the oxychjo- 
ride is treated with water, and the mixture, now containing 
hydrochl ric and phosphoric acids, is brought into contact with 
the chloride of lime. $ 3 

The reaction by which the ortho- and para-toluene sulphonic 
chlorides are produced is indicated by the following equation ;— 


CH 
Catt { SO'Na + (PCl + 2C1) = 


CH 
Cott { SOc + POCI + NaCl; 
Toluene sulphonic chlorides 


The two sulphonic chlorides remaining in the apparatus are 
allowed to cool stowly, when the solid one (the para compound) 
is deposited in | rge crystals, so that the liquid one can be easily 
removed by the aid of a centrifugal machine. The crystalline 
residue is freed from all the liquid sulphonic chloride by washing 
with cold water. Only the liquid orthotoluene sulphonic chloride 
is capable of yieldin saccharine, and the liquid product above 
separated is cooled with ice to crystallise out the last traces of 
-the crystalline compound. The solid parasulphonic chloride 
obtained as by-product, is decomposed into toluene, hydrochloric, 
and sulphurous acids by mixing it with carbon, moistening the 
mixture, and subjecting it under pressure to the action of super- 
heated steam. The total change proceeds in two stages :— 


CH, CHP 
$0,C S0,0 


CH ne 
2. 2 ( CH {Soon} + C = 2 (CoH. CHa) + COs + SOn, 


® 
r CoH | + H0 = CH g + HCl. 


The toluene ís then used again in Step I., and the hydrochloric 
and sulphurous acids in Step VII. k 

Srer VI.—The liquid orthotoluene sulphonic chloride is now 
converted into #fe orthotoluene sulphonic amide by treating the 
former with solid ammonium carbonate in tge required propor- 
tions, and subjecting the resulting thick pulpy mixture to the 
action of steam. ar@onic acid is set free, and a mixture of 
orthotoluene sulphonic amide and ammonium chloride remains. 


. CH, ® 
; EH} S0,C1 + (NH CO; = 
Toluene sulphoy:c chloride 


Cd SO Nu, t-NH,Cl + HO + CO,. 
Sid Tofuene sulphonic amide ' 
As the giixture is very liable to solidify on cooling, cold water is 
at once added to preyent this, and to dissolve out the ammonium 
chlutide, the amide remaining in the solid state. The liquid is 
separated by ce ,trifugating. 

Srer V11.—The orthotoluene sulphonic amide is no v oxidised, 
prefgaubly by means of potassium permanganate. The result of 
this will be, precipitated ganganesg dioxide, free alkali and 
alkaline carbonate, andean alkaline orth sulphamido-benzoate. 
The alkaline Mfquid requires careful neutralisation during the 
oxidising process, and especially before evaporating, 
mineral acid, or else the salphamido-benzoate formed would be 

$ ® 
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eagain Diit up into otthdsulphonic benzoate and free ammonia, e 


thus :— 
CO. OWa = 1 cD. ONà f 
Cetli | Sop NH, + NOH = Cofis iso, ONa © NTv 
The oxidation pr®cess its@lf is thus repreSented :—e r’ 
° ` cH . 
CoH, | SO? wu, + 30 + RaOH = 
sa] SO,. NH, + 3 : 
CO.ONa 
: CH, SO, NHS t 2420. 
Sodium orthotoluene 
sulphamido-benzoate » o 


By pr¢gipitation with dilute mineral acids, such as hydrochloric 


or sulpfiurous acids, the pure benzoyl sulphonic imide is at once 
precipitated ;— 


NH.. 9 


“ Saccharine,” or benzoyl 
sulphonic imide e 


NaCl + H,O + C,H, j So, } 


Saccharine possesses a far Sweeter taste than cane sugar, and has 
a faint and delitate flavour of bitter almonds. It is said to be 
220 times sweeter than cane sugar, and to possess considerable 
antiseptic properties. On this account, and because of ils great 
sweetness, it is possible that it may be useful in producing fruit 
preserves or jams, consisting of almost the pure fruit alone; the 
small percentage of saccharine necessary. for sweetening these 
preserves being probably sufficient to prevent mouldiness. 
Saccharine has been proved by Stutzer, of Bonn, to be quite 
uninjurious when administered in considerable doses to dogs, the 
equivalent as regards sweelness in sugar administered, being 
comparable to over a pound of sugar each day. Stutzer found, 
moreover, that saccharine does not nourish as sugar does, but 
that it passes off in the urine unchanged. It is proposed thus to 
use it for many medical purposes, where cane sugar is excluded 
from the diet of certain patients, as in cases of “diabetes mel- 
litus,” and in this respect it may prove a great boon to suffering 
humanity,@lthough we must remember that, as certain of the 
aromatic compounds if administered for a length of time are 
known to exert a physiological effe.t, especially on the liver, it 
will be desirable to use caution in the regular use of saccharine 
until its harmless action on the human body has been ascertained 
beyond doubt. . 

Saccharine is with difficulty soluble in cold water, from hot 
aqueous solutions it is easily crystallised. Alcohol and etheg 
easily dissolve it. Hence from a mixture of sugar and saccharine, 
ether would easily separate the saccharine by solution, leaving 
the sugar. It melts at about 200°C. with partial decomposition. 

The taste is a very pure sweet one, and in comparison with 
cane sugar it may be said that the sensation of sweetness is much 
more rapidly communicated to the palate on contact with sac- 
charine than on contact with sugar. The speaker expressed 
his thanks to the disceverer of saccharine, Dr. Fahlberg, of: 
Leipzig, for a complete and interesting series of preparations 
illustrating the domestic and medicinal uses of this remarRable 
compound, and also to his friend Mr. Watson Smith for the 
kind aid afforded him in the experimental illustration of his 
discourse. 
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SOCBETIES AND ACADEMIES 
LONDON 

Royal Society, May 20o:—“On the Working of the 
Harmonic Analyser at the Meteorological Office.” By Robert 
H. Scott, F.R.S., and Richard H. Curtis, F. R. Met. Soc. 

On the gth of May, 1878, Sir W. Thomson exhibitgd to the 
Society a model of an integrating m@&chine, which consisted of a 
series of five of the disk, glgbe, and cylinder integrators, which 
had been devised two years ‘earlier by his brother Prof. James 
Tho.uson, and a description of which will be found in the 
Proceedings of the®Royal Society, vol. xxiv. p. 262. Sir W. 
Thomson’s paper describieg this model will be found in vol. 
xxvii. of the Proceding® p. 371; and reference should be 
made to both these papers for an explanation of the principle of 
the machine. In the communication last named it is stated that 
the machine was about to beg‘ handed over to the Meteorological 


with a |sOffice, to be brought immediately into practical wrk.” 


The model was received] at the Office in the course of the- 
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emonth, and was at once set in action ;*thé resuls of the pre- 
liminary trials when obtained being referred to a Committee 
consisting of the late*Prof. H. J. S. Smith and Prof. Stokes, 
who, on July 5 following, submitted to the® Mgteorologieal 
Council a favourable refom on fhe performance of the model. 
The Counci at once Msolved to havea maclfine constructed, 
which should be specially adapted to the requirements of ghe 
work for which it was fntended, viz. the analysis of photographic 


e thermograms and barograms. 


In preparing a working dgsign for actual execution, it was 
found necessary to make several modifications in the details of 
the mechanical arrangements of Sir W. Thomson’s original 
model, an? these wers*mainly worked out by Prof, Stokes and 
Mr. de la Rue. The construction of the instrument Wps in- 
trusted to Mr. Munro. It was considered sufficient to lin¥it the 
action of the machine so as to extend only to the determination 
of the mean, and the coefficients as far as those of the third 
order, in the expression 


E =a a, cos@ + d,sin 6 + cos 26 + b, sin 20 + a,cos 38 
+ é3sin 38 + &c., 
and to obtain tlæse it was necessary to have seven sets of spheres, 
disks, and cylinders. . 

A description of the machine, as actually constr@cted, togeigier” 
with engravings giving a general view of the machine, and 
illustrating some of its details, will be found in Engineering for 
December 17, 1880. 

The machine was delivered at the Office in December 1879, 
and a lengthened series of trials was at once commenced, to 
determine its constants, and thoroughly test the accuracy of its 
working, for which purpose systems of straight lines and 
curves, of which the values were known, were first used. A few 
small unforeseen difficulties were early met with, necessitating 
slight modifications in some portions of the instrument. 

The chief of these faults was a slight tuning of the cylinders 
upon their axes, when the balls were moved to and fro alung the 
disks, parallel to the axes of the cylinders, The movement was 
always in the same direction, namely, towards the disks, whether 
the ball was moved to the right or left. After the trial of many 
expedients the defect was finally, in great measure, overcome by 
attaching weights to the spindles of the cylinders. It however 
still exists in the machine to a slight extent, and its effect is to 
decrease the readings on the cylinders by a very small amount. 

It was decided to. employ the analyser, in the first instance, in 
the determination of temperature constants, and careful com- 
parisons have been made of the results obtained by its means with 
those got by actual measurement of the photographs and numer- 
ica} calculations, as will presently be mentioned, and the accord- 
ance is so very close as to prove that-the machine may safely be 
trusted to effect reductions which could only otherwise be 
accomiplishéd by the far more laborious process of measurement 
and calculation. 

- It will facilitate an apprehension of the method of using the 
macħine to give a somewhat detailed account of the operations 
invulved in the treatment of the curves, with an example of the 
manner in which the readings of the machine are recorded and 
dealt with, 

‘The machine is furnished with three pairs of recording 
cylinders and disks, numbered consecutively 1 to 6, which give 
the coefficients for the first three pairs of terms of the expansion, 
and in addition a seventh cylinder and disk from which the mean 
is obtained. In the thermograms which supply @ntinuous 
photographic records of th€ march of temperatuse, the trace for 
twenty-four hours covers a length of 8°75 inches, while a vertical 
height of about 07 inch? corresponds to a range of ten degrees 
in temperature ; each thermograph sheet contains the record for 
forty-eight hours. 3 

Conveniently placed in the machine*is a cylinder or drum, the 
circumference of which is eqyal to the length of twenty-four hours 
upon the thermograms. Round this cylinder the thermograms 
are rolled, the fluctuations of temperfture indagated by the curves 
being followed, as the cylinder revolves, by a combination of the 
movement of the cylinder with that ofa pointgr moving in a line 
parallel to its axis, 

The handle by which the cylinder % turned gives motion at 
the same time to the seven disks of the machine, and the 
operator thus controls by his left hand both the speed with 
which the curves are paid through the machine and the conse- 
quent velocity of the angular motidh of the disks, while, by a 


Z This value varies slightly ajann observatory. a 
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z ; 
suitable contrivance, the movements of the pofftter, governed by 
his right hand and following*the curve, produce on the face of 
the disks corresponding movements to the right or left. of the 
balls by which he motion of the disks is conveyed to the 
recording cylinders. e . ot 

At the commencement of an operation all the cylinders are set 
to zero ; the twelve months curves are then passed consecutively 
through the instrument; the first pair of cylinders, which gives 
the coefficients of éhe first order, and also the mean cylinder, 
7, being read for each day, while cylinders 3 and 4, and 5 and 6, 
which give the coefficients of the secon and third orders respec- 
tively, are only read for each five days and at the end of each 
calendar month. The numbers on the cylinders are, however, 
progressive, so that the increments upon them for any given. 
period could very easily be obtained. : 

At present only the monthly increments of the readings have 
been dealt with, so as to obtain the coefficients of the mean daily 
variation for each month of the year. The process followed is, 
therefore, simply to divide the monthly increment hy the number 
of days in the month, and then to multiply the quotient by a 
factor which is determined by the scale-value of the thermograms, 
and which will therefore be different for eacl*observatory. 
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After some trials vith the curves for the year 1871, the year 
1876 was taken up, inasmuch as for thatgyea® the records had 
been discussed by Mr. H. S. Eaton, F.R.Met.Soc., who had 
calculated the hourly means of the various meteorological 
elements for each month separatelf, and who kindly placed his 
results at the disposal of the Council. e: ° 

The working of the maching was thus subjected to an exact 
test by comparing the results obtained by it with the coefficients 
in the harmonic series which were calculated from, Mr. -Eatan’s 
means ; and their trustworthy character, and the adequacy of 
these calculations to serve as a standard with which the, coeffi- 
cients obtained by means of the machine might be compared, was 
established by calculating them from the Æd and ewen hoars, 
quite independently, for all the seven observatories. ® 

The outcome of this experiment was thoroughly satisfactory, 
and the entire series of results obtained both by calculationgnd 
from the machine was published ag Appendix IV. t8 the Quarterly 
Weather Report for 1876, fogether Withga Report prepared by 

| Prof. Stokes, the concluding paragraphs of which*may be quoted 
b here, since they. surf up in a few words the conclusions 
| arrived at. . 
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| “ Disregarding gow the systematic character of some of the 
brrors, and treating them as purely casual, we get as the average 
difference between the constants a$ got by the machine and by 
calculation from the twenty-four hourly means 0°°065. It may 
be noticed, howgver, that thè numbers are unusually large (and 
at the same time very decidedly systematic) in the case of the 
second cylinder of the first order 4, for which the average is as 
much as o°'150, the seventh of a degree. 

“If 6, be omitted, the average for the remaining cylinders of 
the machine is reduced to 0°°047. ee 

“ We see, therefore, that, with the exception perhaps of 4,, the 
constants got by the machine for the mean of the days constitut- 
ing the month are as accurate as those got by calculation, which 
requires considerably more time, inasmuch as the hourly lines 
have to be drawn on the photograms, then measured, then 
meaned, and the constants deduced from the means by a 
numerical process by no means very short.” 

The curves for the twelve years 1871 to 1882 inclusive have 
now been passed through the machine, and the results obtained 
haveebeen .cayefully checked so far as the arithmetical work 
involved is concerned, upon a plan approved by the Council. 
No direct check, short of passing the curves a second time 
through the mathine, can however at present be put on any 
portion of the results except as regards the means, which have 
been compared with the means calculated from the hourly 
readings obtained by measurement from the curves. The resŵts 
of this work will be published in the Hourly Readings for 
1883, but the general results may here be stated. 

As a rule, the monthly means yielded by the harmonic analyser 
agree well within a tenth of a degree with those obtained by 
calculation from the hourly measurements of the curves ; and 
although in-some exceptional cases larger differences have been 
found, amounting in rare instances to as much as half a degree, 
it is probable that generally these are less due to defects in the 
working of the instrument than to other causes. In some cases 
large breaks in the curves, due to failure of photography, &c., 
were interpolated when the curves were passed through the 
machine, but not when the means were worked out from 
measurements ofthe curves. Some differences rather larger 
than usual, and confined chiefly to the earliest years dealt with, 
have been ascertained to have arisen from the circumstance that 
when the curves were first measured, to obtain hourly values, 
the method of making the measurements was not the same as 
that found by subsequent experience to be the preferable; and 
also that in some cases the scale-values first used were less 
accurately determined than has since been found possible. 

In both these respects the two methods were on a par in the 
later years dealt with, and therefore the fairest comparison is 
to be had with their means. 

For 1880, the average difference of the monthly mean for all 
the seven observatories is 9°09 ; for 188r it is 0°05 ; and for 
1882 0°06 and in these three years a diff€rence of 0°'3 between 
the analyser and calculated means occurred but once, and of 
0° 2 but five times. ° 

What has been said is sufficient to show that the instrument ise 
completely applicable to the analysis of thermograms. 

It has also been employed on the discussion of barograms, 
and the curves for the years 1871, 1872, and 1876 have been 
passed through the machine. 

The year 1876 was selected owing to the existing facilities 
for comparing the resulting figures with hose obtained by 
calculation from Mg. Eaton’s means, and the result in this case 
was equally satisfactéfy with that for temperature already 
mentioned. 


. e . 

May 27.—“ Family Likeness in Eye-Colour.” By Francis 
Galto&, F.R.S. 

This inquiry proved that certatn laws previously shown by 
‘he author to govern the hereditary transmission of stature also 
zovarned thateof eye-colour: namely, that the average ancestral 
contributions towards the heritage of any peculiarity in a child 
are fromeach parent 4, from each grandparent yh, and so on; 
also that each parentyand each child of any pérson will on the 
average posgss } of that person’s peculiarity. The eye-colours 
were grouped into light, hazel (or dark gray), and dark ; then 
it was shown that } of the hazel were fundamentally light, and 4 
of them were dark, and they were statistically allotted between 
light and dark in that proportéong The desired test of the truth of 
the laws in question wagthus reduced to a comparison between 
the calculated afid observed proportion of Jight- and dark-eyed 
shildren born of ancestry whose eye-colours presented various 

e’, 
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combinations of light,’ hazel, and dark. The inquiry was 
econfinéd to children of*whom the eye-colours of both parents 
and of all four grandparents were known. There are six 
possible combingtions of the three eye-cdlours in the parents, 
ang fifteen ig the grandparents, making, a total of ninety pos- 
sible classes, but of these one-Ralf Werg wholly unrepresented 
in the returns, adl many Others were too scantily s&presenyed to 
be ef use. The remaistder were discussed in six different ways: 
that is to say, in two groups, a and 4, and’ each group by three 
methods. In a the families were classified and grouped accord- 
ing to their several ancestral combinations of eye-colour, but only 
those groups that consisted of twen®y or more children were 
used; there were 16 of these groups and 827 children. In 4 
the families were treated separately, but orly large families were 
taken, gviz. those that consisted of at least six children: they 
were 76 in number. In both æ and é separate calculations were 
made on the suppositions (1) that the parental eye-colours were 
alone known; (2) that the grandparental were alone known; 
(3) that the parental and the grandparental were alone known. 
The conformity between the calculated and the S8bserved 
numbers throughout every one of the six sets of calculations was 
remarkably close, and the calculated results obtained by the 
method (3) were the best. e 


pots on Alteration induced by Heat in Certain Vitreous 
Rocks, based on the prperiments of Douglas Herman, F.L.C., 
F.C. S?, and G. F. Rodwell, late Science Master in Marlborough 
College.” By Frank Rutley, F.G.S., Lecturer on Mineralogy 
in the Royal School of Mines. Communicated by Prof. T. G, 
Bonney, B.Sc., F.R.S. 

In this paper an endeavour has been made to ascertain the 
nature of the changes which are induced in a few typical vitre:-us 
rocks by the action of heat only. The specimens eaperimen:ed 
upon were— 

(1) The pitchstone of Corriegills, Arran. 

(2) Black obsidian from Ascension. 

(3) Black obsidian from the Yellowstone District, U.S.A. 

(4) Glassy basalt lava of Kilauea, Hawaii. 

ta) Basalt of the Giant’s Causeway, Antrim. 

The Arran pitchstone was heated for 216 hours at a temperature 
ranging frem 500° to about 100° C, The clear, greenish 


/ belonites of hornblende, so plentiful in the unaltered rock, were 


found to have turned to a deep rusty brown through peroxidation 

of the protoxide of iron which was present in the hornbiende. 

The dusty matter mixed with clear spiculæ of hornblende, which 

occurred between the belonites andeshaded gradually off irto the 
clear glass which immediately surrounded the belonites in the 
normal state of the rock, has segregated to some extent, a shar, 
line of demarcation now existing between the dusty matter awd 
the areas of clear glass, while the spicule of hornblende have 
somewhat increased in size if not in number. No actual devitri- 
fication of the glass has resulted from the heatin::, 

The obsidian from Ascension showed only a banded structure 
coupled with streams of colourless microliths and a few felspar 
crystals when a section of the unaltered rock was examined 
microscopically. Two gpecimens of this rock were ar.ificially 
heated, the first for the same period and at the same temperature 
as the Arran pitchstone, while the second was kept foi yor 
hours at a temperature ranging from 850° to 1100° C. 

In the first specimen the banded structure disappeared entirely, 
or almost entirely, but numerous microliths are presènt in the 
altered rock, in which the most remarkable change consists in 
the develo#ment of an excessively vesicular structure. 

In the second specimen a vesicular fructure is also developed, 
an outer crust consisting of a very thin layer of clear brownish 
glass, followed by a nearly opaque layer composed vf greenish- 
brown microliths, which shades off into a colourless glass con- 
taining similar microliths, which are probably seme form of 
amphibole or pyroxene. The remainder cf the speciinen ha~ 
been completely devitrified. è e 

The Yellowstone obsidian in its normal state shows little else 
but trichites and glopulites when examined under a high power. 

Two specimens of this rock were heated: the first at fiom 
500° to 1100°C. fgr a period of 216 hours, the -ecomi fiom 
850° to r100° C. for zor hours. In the first case 2 remarkably 
vesicular structure has beg developed ; the trichi'es have en- 
tirely disappeared, and small granules and crystals of magnetite 
have been formed. In the second specimen the changes are 
very peculiar. The fragment retained its original form, but the 
surface showed minute bli$ters or elevations, which, when 
heh cracked open, mel] a cavernous structur®produced by 
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the coalescence of vesicles averaging from ł to 4 inch in diame- 


D 


e ter. These cavities were often lined fith a white crystallinee 
y 


crust, and generally contained white crystalline pellets, each 


about ohe-third thé size of the cavity in which it occurred. ` 


Minute crystals of specular iron were detected Tpqp the surfaces 
ofethese pellets. The®g@ssy fart of the rock, which still re- 
nfains clear,@contains frichites and gPobulites*similar to those 
in the unaltered obsidian, but they are more numerous ingthe 
artificially-altered rock. : 

The vesicular glassy basalt lava of Kilauea, when examined 
under the microscope, is seen to contain crystals of olivine and 
minute crystallites which bave not hitherto been referred to any 
particular mineral species. A specimen of this lava, kept for 
960 hours at a temp€rature ranging from 750° to 1200° C; 
shows that the olivine crystals have undergone no appgciable 
alteration, but the glass itself has become perfectly Bad and 
black, owing to the separation of magnetite. 

The specimens of basalt from the Giant’s Causeway were 
fused in Stourbridge crucibles in a gas furnace, One, which 
was coeled rapidly, appears under the microscope as a clear 
glass containing vesicles ; another, cooled slowly, is black end 
opaque, except in certain spots where a prismatic structure is 
visible, the m&ginal portions of thes prisms having’a radiating 
crystalline or fibrous character. 

In another case some of the powdered basalt Was again f@sed, 
and a fragment of cold basalt was placeg on the surfage and 
allowed to sink into the molten mass. The result was a glass, 
which, under the microscope, appears perfectly clear except in 
the immediate vicinity of the immersed fragment, which is 
surrounded by an opaque black border containing divergent 
groups of colourless transparent or translucent crystals. The 
black border, where it joins the clear glass, is sharply defined, 
and its opacity and blackness must be regarded as due to a 
separation of magnetite, as in the case of the altered Kilauea 
lava. 

The first series of experiments were made by Mr. Herman. 
The specimens from the Giant’s Causeway were experimented 
upon by Mr. Rodwell. 


Zoological Society, June i1.—Dr. A. Günther, F.R.S., 
Vice-President, in the chair.—Dr, A. Günther, I.R.S., ex- 
hibited and made remarks on a specimen of a small fish of the 
genus /ierasfer embedded in a pearl oyster.—The Secretary 
made some remarks on the most interesting objects he had ob- 

served during a recent visit to the Zoological Gardens of 
Rotterdam, Amsterdam, Cologne, Antwerp, and Ghent.— 
A letter was read from Mr. J. M. Cornely, of Tours, C. M.Z.S., 
stating that his pair of Michie’s Deer had bred in his park, and 
tyat a young one had been born on May 15.—Mr. Beddard read 
notes on the convoluted trachea of a Curassow (Nothocrax 
urumulum), and on the form of the syrinx in certain Storks,— 
Mr. W. F. Kirby read a paper containing an account of a small 
collection of Dragon-flies which had been formed by Major]. W. 
Yerbury at Murree and Campbellpore, N.W. India, The col- 
lection contained examples of about twenty species. 


Physical Society, May 22.—Prof® Balfour Stewart, Presi- 
dent, in the chair.—Messrs. C. A. Bell, W. C. Johnson, and 
James Swinburne were elected Members of the Society.—The 
following communications were read :—On the sympathetic 
vibrations of jets, by Mr. Chichester A. Bell. It has been 
assumed hitherto that a gaseous or liquid jet vibrates under the 
influence of a limited range of tones only ; effective gones being 
those which do not, diffgr greatly in pitch from the normal 
or proper tone of the jet, discovered by Savart®and Sondhauss, 
The author has found, however, that, when the pressure under 
which a jet escapes is not too great, the latter is affected by all 
tones lower than the normal, as well as by some above it. 
Changes may be excited in a jet qf either kind by vibratory 
motions,of the jet orifice, or of the fluid behind or external to 
the orifice. These changes take the form of slight swellings 
and contractions, which become mgre pronounced as the fluid 
travels away from the orifice, and finally cãħse the jet to break 
or become discontinuous at a distance which depends upon the 
intensity of the initial disturbances. At My point within the 
continuous portion of the jet the sucgessive swellings and expan- 
sions represent both the form andthe relative intensities of 
vibrations impres:ed upon the orifice, and the jet is therefore 
capable of reproducing very complex sounds, such as those of 
speech and music. A vibrating jpt of air does not, however, 
emit sound when it plays into free 4ir, or into the wide end of ae 
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tube communicating with the ear; but ween gi plays against 
very small orifice in the end of a hearing tube, loud sounds m 
result. This reproduction*is most intense when the heari 
orifice is placed in the axis of the jet, just within the breakir 
point, but becofes gradually feeler as the hearing orifice 
moved towards the jet orifice œ out of the fine of its ax: 
Beyond the breaking point the sounds from the jet at first becor 
confused, and finally.are lost. A jet of gas, like a liquid jc 
only vibrates so as to produce its normal tone when it strik 
upon some obstacle gvhich serves to diffuse the disturbances dh 
to impact, or throw them back upon thg orifice. The vibration 
of an air jet are also loudly reprodieed as sound when it 
directed against a small flame below the apex of the blue zon 
Liquid jets are but slightly sensitive to aérial sound-impulse 
but become highly sen<itive when the jet tube is rigidly attache 
to asound-board. The vibrations of a jet so mounted are be 
perceived as sound when the stream strikes upon a rubber mer 
brane tied over the end of a narrow tube which communicat 
with the ear, For accurate reproduction of speech and soun 
in general the jets should be at such a pressure gs to respon 
visibly to a note of about 4000 vibrations per second ; and tk 
membrane should be at such a distance fro the orifice that th 
jet never breaks or becomes discontinuous above its surface. Th 
vibrations of very fine jets of any conducting liquid becom 
loudly audible when a portion of the jet, or the “nappe 
fowmed when it strikes upon a flat surface, is included i 
circuit with a battery and a telephone. This may be accor 
plished by letting the jet impirge on the end of an ebonite roc 
through the centre of which passes a platinum wire ; the uppe 
end of the rod i~ surrounded by a short tube or ring of platinur 
the upper margin of which forms a continuous, slightly conve 
surface with the exposed end of the central wire and the ebonite 
The wire and ring form the terminals of the circuit which 3 
completed through the ‘‘nappe.” Distilled water containin; 
1/300 of its volume of pure sulphuric acid is recommended a 
the jet liquid. The author advances a new theory to accoun 
for the growth of the vibratory changes in liquid and gaseou 
jets.—On some thermo-dynamical relations, part 5, by Pro 
W. Ramsay and Dr. S. Young. In parts ¥ agd 2 of this serie 
of papers it was shown that the ratio of the absolute tempera 
tures of any two bodies corresponding toa given vapour-pressur: 
bears a simple relation to the ratio at any other pressure, whic} 
may be expressed by the equation = X + e(t’ — t); wher 
# and R are the two ratios, c is a constant, and v’ and Z are th: 
temperatures of one of the two bodies. The determination b: 
Schumann (Pogg. Ann., N.F. 12, 46) of the vapours of methyl 
formate and twenty-seven homologous ethers made it possibl. 
to compare the vapour-pressures of a large number of bodies be 
longing to the same class. It was found that when the ether 
were compared with ethyl acetate, which was taken as the 
standard, in every case ¢ = o, and therefore A” = R. The 
temperatures correspo&ding to the three pressures 268, 760, anc 
1300 mm, are given by Schumann. Taking the mean value o 
& for*those pressures as correct, and recalculating the tempera 
dures, the greatest difference between the found and recalculatec 
temperatures is 0°'7 C. ‘The vapour-pressures of water or an) 
one of the ethers being accurat ly known, it is sufficient ti 
determine the boiling-point. of any ether belonging to this class, 
in order to construct its vapour-pressure curve, The absolute 
temperatures corresponding to the pressures 206 and 1 300 mm 
for any ether are ‘#97952 and 1'0488/, where Z is the boiling- 
point at normal pressure in absolute tem eragure.—A_ grid-irop 
slide-rule by Mr. Stanley, designed y Mr. Thacher, was 
explained by Mr. C. V. Boys. It was equivalent to a slide 
60 feet long, and performed multiplication and division with ap 
error not exceeding the 1/40,000 part.—Speeithens of ealety 
explosives and their results in shattering blocks of lead were 
exhibited by H. Sprengel. 


Geological Society, May"12,.—Prof. J. W. Judd, F.R.S., 
President, in the .chair.—Matthew Blair was elected a Fellow, 
and Prof. H. Rosenbusch, of Heidelber , a Foreigy, Corre- 
spondent of the Society.—The following communications were 
read :—On the maxilla of Iguanodon, by f. W. Halke, F.R.S. 
—Notes on the distribution of the Ostracoda of fhe Carboni. 
ferous formations of the British Isles, by Prof. T. Rupert Jones, 
F.R.S., and J. W. Kirkby. Although all the Ostracoda of the 
Carboniferous formations gre npt get describe? there are 170 
species and notable varieties known, belonging to thirty-three 
genera of nine families, About twenty-five of these species, nol 
yet described, but determined by the authors, are introduced intc 
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eir lists as giving aefuller idea of the value of this manifold 
rustacean group. ~ In the first place they referred to the classifi- 
ition of the Carboniferous strata in*Scotland and in England, 
scording to the local differences, taking in succession ‘* Scot- 
nd West,” ‘Scotland East,® t England North} with the Isle 
f Man,” “ England Central end South, with South Wales,” 
s the several districts from which th y have obtained good 
coups of Ostracoda from different members of the Carboni- 
ous seric-, In Fife the lowest local Carboniferous strata 
ontain Bey t hia subtrcua’a; higher up gene in Carbonia 
wulina, C. Kankiniana, Pairdia nitida, and Leperditia Okeni ; 
qe last, accompanied by other species, occurs throughout this 
ywest series, in which the record is more complete than in 
fidlothian and Linlithgowshire, where the same species also 
ccur, In Dumfriesshire and Ayrshire Z. Okeni and Z. subrecta 
ave been found in beds even lower than the above-mentioned, 
ad are therefore probably the oldest Carboniferous Ostracoda ; 
ther species accompany them higher up, and in Roxburghshire 
ome localities of the Carboniferous Sandstone series are very rich 
aspegies. The Carboniferous Limestone series of South-West Scot- 
ind has been highly prodsctive of Ostracoda, particularly the 
bales of the lower b ds; thirty-six species are common or charac- 
evistic. The middle or coal-bearing portion has yielded but 
ow, chiefly Z4. Voungt-na, one Beyrichia, C. fabulinz, and 
`z Rankiniana, The Upper Limestone group contains many 
ecur.ents from below and a few others, incading Youngta recki- 
orsalis (MS.). The Millstone Grit equivalents have no Ostra- 
oda, but the overlying Coal-measures are rich in Carbonie, 
vith a few others, such as Cypridina radiata. A great variety 
f genera and species come from beds at or near the base of the 
scar Limestone and its equivalents in North Lancashire, West- 
aoreland, Cumberland, and Northumberland. ‘The calcareous 
hales of the Yoredale series have several interesting forms, 
acluding 2?.reetra concinna (MS.); none from the Millstone 
yrit, The Lower Coal-measures give Beyrichia arcuata and 
Jarbonit, sp. The middle beds have B. arcuata and Carbouia 
abulina, common ; rarer, C. Rankiniana, C. secans, C. scalpellus, 
` Wardiana (MS.), and PAilomedes elongata. In the Upper 
Zoal-measures Z. gtburcuatfa reappears; and in the Spirorbis- 
imestone Leferditia inflata is the latest Carboniferous Ostracod 
n England. In Northamptonshire the deep Gayton boring (at 
'30 feet) has given Kirkoya variabilis, K. plicata, Bythocypris 
ublunala, Macrocypris Fonesiana, Cythe: ella extuberata, and C. 
ttenuata, all but one belonging to the Lower Carboniferous 
eries. In Salop, South Wales, and Somerset the Carboni- 
erous Limestone has yielded several good species of Leperditia, 
Lirkby 1, Moorea, Bythoeypris, Bairdia, &c. Carbonia Agnes and 
2, Eveline belong to the South Welsh Coal-measures. The 
listribution of the Carboniferous Ostracoda in Ireland requires 
urther work ; but the Lower Carboniferous Shales and the 
fountain Limestone near Cgrk and el-ewhere are very rich, as 
re also sonte parts of the latter in the Isle®f Man. The Ostra- 
coda of the Permian Formation were then treated of in relation 
o their Carboniferous allies, and the range of the British 
Zarboniferous Ostracods in Europe and North America was 
1oticed in some detail. The results of the examination were 
hown in two extensive ta',les.—Note on some Vertebrata of the 
Red Crag, by R. Lydekker, F.G.S. This communication con- 
ained briefly thegesults of a re-examination of the specimens 
rom the bone-béd of the Red Crag in the British and Ipswich 
Museums, a series of casts from the latter hafing been added to 
he former. , The forms noticed were Aywna striata, with which 
7. antiyua and H. Greernensis were considered probably 
dentical, Masto fon, of which the author thought three species— 
Z. are.vnenss, M. longirestr?s, and AL, borsoni were repre- 
entedg Svs, of avhich two forms, the larger probabty S. ery- 
vanthius or S. antiquus, the smaller S. zafescharus, had been 
etected ; a Tapir, which was probably Zupirius arvernensis or 
T, elegans rather than T. priscus p Hipparion gracile ; a Rhino- 
zros Feferable to the hornless A. tzcisivus rather than to R. 
chletermacheri, though the latter probably also occurred ; and 
speciesf Albatross (Diomedea) represented by a right tarso- 
qetatarsus, apd the a%ociated proximal phalangeal bone of the 
ourth digit.-eThe Pleistocene succession in the Trent Basin, by 
l} M. Deeley, F.G.S. The bels of the lowest division were 
istinguished from those of the middle and upper by the absence 
f Cretaceous rack-debris. Older Pleistocene: Early Pennine 
Soulder-clay, (Quartzose Sanů, Midde Pennine Boulder-clay ; 
fiddle Pleistocewe: Mefton Sand, Great Chalky Boulder-clay, 
‘halky Sand and Gravel; Newer Pleistcene: Interglacial 
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River-alluvium, Later *Pennine Boulder-clay. Each of the 
sepacate stages was fher described separately, with details of 
exposures and sections throughout the area.—-O. the existence 
of a sub narine Triassic outlier in the Englfsh Cha mel off the 
Lizard, by R. N. Worth, F.G. ee 


Anthropologigal Ingtitute, May 5.—Framrgis Galton, 
F.R.S., President, in ghe chair.—Mr. Reginald Stuart Moole 
read% paper on the ancient Egyptian clasgtication of the races 
of man. This was defined by the famous subject of the four 
races in the tombs of the kings at Thebes (B.C. 1400 1200). 
The types were (1) Egyptian, red$ 2) Shemite, yellow ; “3) 
Libyan, white; (4) Negro, black. By comparison with monu- 
ments of the same period and of a somewhat earlier Jite, the 
first race, clearly an intermediate type, was seen to comprehend 
the Phofaicians, the Egyptians, and the people of Arabia Felix 
with the opposite coast. The Libyan race inciuded an aquiline 
type, with marked supra-orbital ridges and receding foreheads, 
as well as a straight-nosed type. These two types inhabite lihe 
south coast of the Mediterranean, and som? of the iland». 





The Negro race included the Negro and Nubian types. The 
Hittites and Hyksos, or shepherds, were as yet unclassed. Prof. 


Flower pointed out the resemblance of the aqwline Libyan 
type to that of the Neandefthal crania, and the oldest European 
type,gend saw ia the Hyksos head distinctly Mongolian cha- 
racters. These two points are of the highest consequence in 
historic&l auth rbpslie ate C. W. Rosset exhibited a lanre 
collection of photographs and other objects of ethnological 
interest from the Maldive Islands and Ceylon. 
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Academy of Sciences, May 31.—M. Jurien de la Gras: -re, 
President, in the chair. —Observations of the small planets made 
with the large meridian instrument at the Paris Obsuvarory 
during the first quarter of the year 1886, by M. Mouchez, Note 
on a new general method of determining directly the absoiste 
value of refraction at all degrees of altitude, by M. Leewy. 
This is a further development and more g neral application of 
the author’s recent communication on the means of determmning 
some absolute values of refraction with a sufficient degree of 
accuracy.—®esearches on the densilies of liquefied gases and of 
their saturated vapours, by MM. L. Cailletet and Mathias, In 
this memoir the authors’ studies are limited to the protoxite of 
nitrogen, ethylene, and carbonic acid. It is shown that at the 
critical point the density of the fluid is equal to tha: of ity 
vapour, whence a practical means®of determining graphically 
the density at the critical point when the critical temperature is 
known. Itis also shown that the expansion of the liquefied ga. 
is greater than that of the gas itself. The method. here describe® 
are applicable to all gases whose critical point is higher than the 
freezing-point of mercury.—On MM. Albert A. Michelson and 

tdward W. Morley’s recent experiments to ascertain the infu- 
ence of motion of the medium on the velocity of light (A merran 
Journal of Science, May 1886), by M. A. Comu The auther 
briefly describes the American physicists’ experiments, which 
show that the result anncfinced by Fizeau in 1851 is essentially 
correct, and that the luminiferous ether is entirely unafrected, Ly 
the motion of the matter which it permeates. At the conc -ion 
of the paper M. Fizeau took occasion to remark that he had 
never ceased to prosecute his studies on the nature and properties 
of the ether, and hoped soon to announce the existence ofa pecu- 
liar variatiog in the magnetic force of magnets apparently in relz- 
tion with the direction of the earth’s mętion through space, and 
calculated to thro€y great light on the immobility of the ether 
and its relitions to ponderable matter.—On an arc tangent tothe 
solar halo of 46°, observed on May 30, by M. A. Cornu. Of 
the numerous halos observed during last month this is described 
as the most remarkable. If was visible towards 5 p m. under 
the form of an extremely vivid iridescent arc concentric pith the 
zenith at a distance of 15° to 20° in a @reular sphere of Pom 6o” 
to 80°. The author considergthat from the systematic observa- 
tion of these phenoméha some Valuable data might be obtained 
regarding the condition and movements of the upper atmo- 
spheric currents, wh®h would be useful in weather forecastin:. 
—On the heats of combusgion and of formation of the solh l 
carburets of hydrogen, bye MM. Berthelot and Vieille. ‘The 
method announced by the authors tw) years ago for measuring 
the heat of combustion of the fixed or but slightly volatile organic 
compounds is here applied to the study of naphthaline, ace- 
raphthene, anthracene, phenahthrene, dibenzyl, ang some other 
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carburets chosen on purpose with a view’ to, determining „certain 

general relations.—On the ammonia present in the ground: ae 
reply to, MM. Berthelot and André, by M. Th. Schleesing. 

The points in dispute are re-stated, and the guthor deals fully 

with the chief objectiogs, urge by MM. Berthelet and André 

against his view that generally speaking the ammonia passes 

from the atmosphere to the earth.—Note détcompanying M. 

Silvestri’s report on the eruption of Mouht Etna on May 18gnd 
19, by M. Daubrée. “It is noticed that the present lava-stream, 

like that of 1883, flows from the crevasse which was opened on 
the flank of the volcano in the direction from north-east to south- 

west in the year 1875. “But it rises at an elevation of about 
1400 metres some 7 kilometres above the town of Nicolosi, 

which has thus so far*escaped destruction.—On the influence of 
magnesia on Portiand cements, by M. G. Lechartieg The 
author’s extensive researches amongst public buildings and struc- 

tures of all sorts fully confirm the conclusion already arrived at 
by Rivot regarding the destructive effects of the magnesia 
present in these cements. The more they are exposed to the 
direct a€tion of water, the more rapid is the process of decay.— 
Observations of the new comet Brooks III., made at the Obser- 
vatory of Nice with the Gautier equatorial, by M. Charlois.— 
Note on the theoretic calculation of ¢he composition of vapours, 

their coefficients of expansion, and vaporising hgats, by M. M. 

Langlois. The formulas which in the author’s theory giv®@ the 
specific heats of the gases or vapours are ms under :— e 


Atm. . 
Molecules at 1 C= Vr TE a = $da 
> 2 ia we Cm Ae 
9 3 C= ġġ 4a 
” 4 C= $Aa 


where a is the coefficient of expansion of the vapour, V the 
volume occupied by 1 kilogramme of this vapour under the 
pressure Z. ‘The complete theory will be explained at the next 
Congress of the French Association at Nancy.—On the diffusion 
of heat and physical isomorphism, by M. L. Godard. The 
property of being athermochroic, hitherto ‘supposed go be pecu- 
liar to pure common salt and sylvine (natural chloride of potas- 
sium), is shown to be also characteristic of the isomorphous and 
anhydrous chlorides, bromides, and iodides. These substances 
have the same chemical formula and crystallise in the same 
system, and thus is once morg confirmed the analogy presented 
by the physical properties of isomorphous bodies.—Law of the 

roduct corresponding to the maximum of useful work in an 
electric distribution, by M. Vaschy. It is shown that Jacobi’s 
law (product = 4) is inapplicable to the case of a dynamo- 
generator whose electromotor force is a function of the current 
traversing it.—On the cyclonic whirlwind of May 12: influence 
of the Guadarama mountain-range on its progress through the 
Iberian peninsula (second note), by M. A. F. Noguès. The 
freth impulse given to this Atlantic cyclone by contact with the 
cold dry upland currents in the neighbourhood of Madrid show 
that under special conditions the central Spanish plateau may be 
compared to certain tropical regions, producing in Spain meteoric 
phenomena analogous to those of the torrid zone.—On the 
heats of combustion of the fatty acids and of some fatty 
substances derived from them, by M. W. Louguinine. Com- 
pleting his previous studies on the heat of combustion of the 
fatty acids and their derivatives, the author here treats of 
caprylic, nonylic, lauric,emyristic, and palmitic acids, and of 
the trilaurine and trimyristine glycerines.—On the dissociation of 
the carbonate of lime, by M. H. Le Chatelier.—On a new 
gaseous body, the oxyfluoride of phosphorus, with the formula 
PhF1,0,, by M. H. Moissan.—On the direct chloridation of 
methylbenzoyl, by M. H. Gautier.—sAction of oxygenated water 
on benzeic acid in the presence of sulphuric acid, by M. Hanriot. 
Having previously shown Phat oxygenated water reacts on the 
benzenic hydrocarburets in sulpauric sglution, transforming 
them to phenols and diphenols, the author here extends this 
reaction to the aromatic acids, and especially to benzoic acid.— 
On jaborine, by MM. Hardy and Calmels.*-Absorption of the 
bicarbonates of potassa and lime by she roots of beetroot during 
the first year’s growth, and their trangformation to organic acids 
in combination with the potassa and lime’ diffused throughout 
the different parts of the plant during vegetation, by M. H. 
Leplay.—On the superficial measprement of the underground 
parts of plantg, by M. Aimé an A method is proposed by 

: 4 


which the superficial development of vegetable roots may bt 
approximately determined within about 74, above or below the 
reality.—Fresh observations® on the Jurassic bilobites, by M 
Stan. Meunier. Several new forms of these curious fossi 
vestiges are desfribed, tending mor® and more tg show that the: 
are of organic origin, and not merely animal footprints.—Or 
the existence of the Lower Eocene formation in the Chaloss 
district, and on the position of the Bos d’Arros strata, by MM 
Jacquot and Munier-Chalmas. 
Ge s 
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in the Andes'p. 246), and have lasted for weeks in New Zea- 


land at the rate’of loco a day (p.72). Continuous shakiag 
has been fe//in Japan during 4$ minytes (p. 73)... Recorded 
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po vibration-pæriods vary from two-tenths of a second to one 
° f second, and the amplitudê may afnount to 1 foot without 
EARTHQUAKES AND OTHER EARTH- rupture. Some c&lculations are given ‘bE welgcity of 


*notion of the ground derived frorg fall of buildings and 


MOVEMENTS | 


Earthquakes and other Earth-Mov®ments. By J. Milne. 
“International Scientific Series,” Vol. LVI. (London: 
Kegan Paul, Trench, and Co., 1886.) 


“THE object of this work is “to give a systematic 

account of various earth-movements”: these are 
classified as (1) Earth-quakes, (2) -Tremors, (3) -Pulsa- 
tions, and (4) -Oscillations, which are severally defined 


projection of copings, caps, &c.: these are open io large 
error from omission of resisgance to fracture and of fric- 
tio. The conclusions as to tht rate of earthquake propa- 
gation agree with those derived fepm the artificial earth- 
qugkes quoted above. 

fre most practically useful chapter is that on effects on 
; buildings (a subject recently discussed at the Institution 
' of Civil Engineers), as to which the most important con- 


es (1)ssuslden or violent, (2) minute, (3) slow, (4) secular » clusions are—(1) local knowledge alone will gwide to the 
movements of the ground. The earthquakes occupy safest site; thus hills, valleys, plains, hard strata, soft 
305 pp., whilst®only 43 pp. are given up to the other three strata, &c., are each safe in some, unsafe in other coun- 
motions. After an introduction follows a description i tries. (2) If the direction of shocks be definite, place the 
(22 pp.) of about twenty different kinds of instruments for | @lank walls parallel, and the pierced walls perpendicular 
recording earth-movements (seismo-scopes, -metet%, and | thereto. (3) Openings at different levels in the sme wall 
-graphs), beginning with an ancient Chinese seismoscope {to be échelonned. (4) Avoid flat arches, or place wood 
(A.D. 136). The construction of a proper seismografé | lintels over them. (5) Avoid heavy copings, caps, &c, 
which shall record period, amplitude, and direction of | and tall chimneys. (5) Use roofs of low pitch. (7) Struc- 
movements is difficult, the inertia of the moving parts | tures of different vibration-period should not be con- 


masking the earth-movement. A set of tipping columns 
seems to be the simplest seismoscope, and some form of 
pendulum the simplest seismograph: these can be made 
“astatic,” so as to retain any deflected position. Of 
recorders of motion a smoked-glass plate seems the 
simplest. ‘Fhe “Gray and Milne seismograph” is an 
elaborate instrument, recording continuously and simul- 
taneously the times, and also the three rectangular 
components, of any displacement. 

The explanation of earthquake propagation by waves 
of elastic compression and distortion, shadowed forth by 
Dr. T. Young, is fully discussed and illustrated for the 
general reader : the former are compared to sound-waves 
and the latter to light-waves; unlike these, however, the 
direct waves travel the quicker. It appears that about 
seven*eighths of the speed of wave-transit through 
homogeneous rock is lost in actual rocks js found 
Tn situ. 

. Experiments on artificial earthquakes have—as might 
be expected—been few. Only three sets appear to have 
been published. Those by Mr. Mallet (published in 1851) 
were baset on explosions of large masses of powder up 
to 12,000lbs. Those by General A®bot in America (pub- 
lished in 1876) were based on explosions of from 70 to 
400 Ibs. of dynamite. Those by Mr. Milne in Japan, since 
1880, were based on tle fall of a ton weight through from 
şo to 35 fett, and on explosions of 1 to 2 Ibs. of dynamite. 
The general conclusionse are that the wave-speed is 
quicker for direct than foy transverse vibrations, is quicker 

"through? hard than through soft rock, increases with 
ingrease of the shock, and decreases with distance. It is 
«clear that oppgrtunities for experiment on the effect of 
explostons such as the above must often occur, 
small expenditure on seismographs alone is 
embrace the opportunities, : 

There appears to*betno lmown limit to the frequency 


and that a | Results depegding on 
needed to | be very rude approgimations. 


nected: 
Structures of bamboo and timber are seldom injured 

by earthquake-shock directly; earthquakes are only 
| indirectly destructive to them through fires (caused by 
| the upsetting of lamps) and floods (which sometimes 
| follow). 
The earthquake-effects on land are the opening of 
| cracks and fissures, with occasional discharge of water, 
| mud, &c., landslips, and disturbances of lakes, rivers, &c. ; 
! also upheavals and depressions of whole tracts : these are 
| —with the exception of theelast—seldom extensive. The 
| chief effect on the ocean is the raising of a great sea- 
j wave, sometimes very large, ey. 60 feet high at Lisbon 
| (1761), 80 feet at Callao (1724), 210 feet at Lifpatka 

(1737). These waves are often more destructive on land 
| than the actual shocks; the influx is usually preceded by 
l an outflow, which in fact acts as a warning. One of the 
, most remarkable effects is the distance to whicl# these 
| waves are propageted as “ great wares,” eg. right across 
the Pacific. Thus most large earthquakes on the east or 
west coasts of the Pacific produce waves which are 
recorded on the opposite coast about twenty-four hows 
after. -From the recorded time of transit of these waves 
; and the known distance the avera;ze depth of the ocean 
| (supposed giniform) can be caleulated by Russell's rormula 
| ( = gh); the calculated depths are generally less than 

the soundings (which err necessarily in excess). 
As to source of earthquakes cizht methods are given 
; for finding the “eptcentram” or furfitce-origin, and four 

for finding the “centrum” er acina! origin’ on various 
! assumptions: ¢.7. ragliation from a pom (viz. the ep: 
| centrum), uniform propagation, homogeneous strata, &c, 
such doubtful assumptions can only 











As to distributiofi over the world, it appears probable 
that all parts of the world have been shaken at various 


and duration of Sarthquakes. Shocks occur continuously times, but that in the historic period the regions most 
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liable to earthquake are those near to active or récently [*want of judgment here and there. 


active volcanoes, especially the Pacific border (which 
actually contains 172-gut of a total of 225 now active vol- 
canoes) ; also earthquakes are propagated cħieĝy along. 
valleys or ridges. _ oS), e 

Thè distribution of earthquakes in time has been much 
discussed, but no periodic law either secular, seasonal, or® 
diurnal, either for the world in general or for any one 
place, is very clear. e 

After discussing the synéhronism of earthquakes with 
numerous physical plenomena (positions of heavenly 
bodies, states of air, &c.), the causes of earthquakes qe 
considered, and the conclusion is drawn that the primary 
causes are probably terrestrial, such as (1) sudden cracks 
consequent on over-stretching of the earth’s crust during 
elevation ; #2) explosions of steam ; (3) collapse of hollows 
produced by volcanic ejection and by the continuous 
solution and remeoval of matter by springs ; (4) change of 
load over large areas due to rise and fall of the tides and 
to changes in air-pressure. be 

As to prediction of earthquakes, nothin% certain is yet 
known. In many cases there are noticeable changes in 
Springs and wells preceding earthquakes. One useful 
warning is, however, obviously possible, viz. the report of 
an actual earthquake on one side of the Pacific could be 
‘ at once telegraphed to the other side, thus giving twenty- 
four hours’ warning of the probable advent of a great sea- 
wave. : 

As to earth-tremors, two curious cases are quoted : (1) 
the extra crowds of people in Greenwich Park on public 
holidays, cause extra shaking in the Greenwich Observa- 
tory instruments; (2) certain delicate observatione pro- 
jected at Cambridge in 1880-82 proved futile in con- 
sequence of the continuous earth-tremors masking the 
delicate effects sought. To these might now be added in 
London the tremors produced*by the Underground Rail- 
way. Systematic record of earth-tremors (micro-seismo- 
graphy) has now been made in Italy in many towns for 
ten. years: these tremors appear to be periodic, and to 
be connected with the sun’s and moon’s motions, and 
with the state of the barometer, and to increase before 
earthquakes, so that there is some hope of possibility of 
earthqtiake prediction from this research. 

The phenomena of earth-pulsation® and -oscillations 
quoted are numerous and interesting, but space fails to 
enumerate them. f 

The work begins with an earthquake-map, and ends 
with a list (10 pp.) of earthquake-literature. 

This work is well worthy of its place in the dnter- 
national Scientific Series,’ and may be accepted as a 
monograph on its subject by an accomplished seismo- 
logist, who, from his residence in Japan, has had ample 
opportunities of studying the actual phenomena. 


ALLAN CUNNINGHAM, Major, R.E. 
e 
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FRICTIONAL ELECTRICITY 
frictional Electricity. By Thomas P. Treflohan. (Lon- 
don : Longmans, Green, and Co., £886.) 


HIS is a little book written for first beginners in the 
study of electricity. On the whole it is satisfactory ; 


although the writer betrays curious {van t of knowledge or | paed. 


\ 


-e 


e 
The diagrams are 
geod, and the descriptions fairly clear ; and ftom place to 
place instructions are given tô teachers as to experiments 
they may make before elementary ¢lasses for the purpose 
of illustrating and bringing home to the ldarners the 
various parts of the subject. The construction of simple 
pieces of apparatus, such as a boy may make for himself, 
is also described teypughout the book and in a number 
of paragraphs at the end. a i 

There are, however, certain points to which we take 
serious exception. First, we cannot regard Mr. Tre- 
glohan’s mode of looking at inductive phenomena as 
correct or satisfactory. For example, speaking of the 
electrophorus, he says :—“ If, while the conductor rests 
upon the excited cake and is under the inductive action 
of it, the upper surface of the conductor be toyched lap 
the finger, the free negative passes to the earth,,and an 
equal quantity of positive enters the disk feom the carth.” 
The same statement is made on the following page, so 
that there is no doubt whatever that the statement about 
the “@qual quantity of positive” is really meant. In the 
diagrams throughout the book too, where discharge as 
the result of induction is going on two little arrows are 
shown, one marked + and the other —, and pointing in 
dissimilar directions. This seems to us particujarising 
with a vengeance thé action of two fluids. 

On p. 35, under the heading “ specific inductive capa- 
city,” we are told that “ It was established by Prof. Fara- 
day that, for an excited body to act upon a conductor by 
induction, some substance must exist. between the two 
through which the electricity may be imparted.” Shade 
of Faraday ! 

At the end of this paragraph, speaking of specific in- 
ductive capacity, we are told that “ dry air is superior to 
moist air in this respect.” .We do not think that any 
difference has been proved to exist between dry air and 
moist air, either as to induction or as to conduction ; 
though there is a common misapprehension (shared by 
the present author, p. 30) of a difference as to this latter 
quality. ė i 

The use of the con@ensing electroscope seems to be 
misundeystood by the author. It cannot be used in 
the way described for testing “lightly charged bodies.” 
Its’main use is for testing a weak but continuous 
source. 

There is also an extraordinary paragraph about a white- 
hot iron ball on p. 107, for which the author seeffs to make 
Prof. Guthrie respongible, and in which the experimenter 
is told to put a white-hot iron ball on th¢ electroscope in 
order to prove certain statements! We fear the experi- 
menter will not obtain much valuable information from 
the experiment ; and it is zo¢ true that, withe respect 4o 
the supposed indifference of a white-hot body to electri 
fication, “in this it resembles the indifference to mag 
netism of a white-hot iron ball.” s 

A few misprints we have also noticed. Sir bie 
Thomson’s name should be spelled withouga “p”; io ine 
and starch paper is coloured blue, not brown, by ozone: 
Putting aside these defects, however, this little book will 
probably be found useful to teachers for the elementary 
stage in the Science andeArteDepartment, for whose 


benefit, as we are told in the preface, ® has aes ae 
` J. T. B. 


Xune 17, 1886] 


NATURE’. 


143 , 





ra 


e OUR BOOK SHELF 


The Gallery of Marianne Ngrtks Paintings of Plants 
and their Homes, Royal Gardens, Kew. Descriptive | 


Catalogue compiled lay W. Botting Hemsley, A.L.S. 
Fourth E@ition. Pp. 60. (London: Printed under 
the Superintendence of Her Majesty’s Stationery Office, 
and sold at Kew Gardens, 1886.) 


Tus is a much enlarged and improyed edition of the 
previous excellent catalogue of these YZluable and inter- 
esting paintings. @he whole collection having been 
rearranged and as many as 220 additional paintings 
added, the value of the catalogue, as may be supposed, is 
considerably enhanced, and the more so as-many of the 
new paintings are the result of Miss North’s more recent 
travels in such noteworthy countries as the Seychelles. 
The description of each of the pictures, with notes on the 
habits and uses of the plants represented, are both inter- 
estmg amdeuseful, the whole being carefully condensed 
within reasonable compass, but beyond this the present 
edition is made doubly useful by the addition of a most 
carefully drawn up list of plants referred to in the cata- 
logue, arranged alphabetically under their natural orders, 
together with the native country of each species. Jhe 


sketch of the “general features of the vegetation of the ' 


countries visited” is a most valuable addition, each 


country being treated of separately. These are, as Mr. | 


Hemsley says, “short paragraphs describing the prominent 
features and peculiarities of the vegetation of the various 
countries*whose floras are illustrated with some degree of 
fulness therein.” Thus, under Chili we have first a 
general description of its position, character, climate, and 
meteorological conditions. followed by notes on the vege- 
tation, with references to the more important genera. 
This part of the book, which forms the introduction, and 
extends to thirty-one pages, will be extremely useful to 
all students of geographical botany ; indeed the whole 
book has a value besides that of a mere “guide” to the 
visitor to the gallery. 

We cannot conclude our brief notice of this excellent 
catalogue without referring to another important feature 
in this edition, namely, the introduction of a really good 
map of the world, showing in red the countries visited by 
Miss North, and in green other floras partially illustrated 
in the collection. . 





«© LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinigns ex- 
pressed by his correspondents. Neither can he undertake to 
re'uri, or to correspond with the writers of, rejected manna- 
scripts, No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space ts so great 
that it 1s,8mpossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


s The Thomson Effect 


IT affords me much. satisfaction to find that my statement of 
the facts of the Thomson effect is in the .aain accepted by Prof. 
Tait. ` The esrors to whi h f called attention had been copied 
intoeet least ong recent electrical text-bo k, and were in a fair 
way to obtain gener'l recognitiog as fundamental principles. 

The only objection which Prof. Tait raises to my statement is 
my omission, to include a correction for the variability of one 
of the coefficients with te: perature. This is no valil objection, 
as the limits of space forbade me to encumber my explanation 
with any unnecessary detail, and my mathematical investigation 
wag avoweely only Approximate. The correction thus supplied 
by Prof. T&it and embodied in his equation (1) is to the effect 
that, in flowing through a copper conductor, the electric current, 
while displacing the whole temperature*curve in the forward 
direction (as stated by me) displaceg the maxima more than the 
minima, so as to makegthe descending gradients steeper and the 
ascending gradfents less steep, the displacement of each point 
being proportional to its absolute temperature. In iron the same 

e 


. 9 £ 


` 
| Sule holds except that ‘‘backward” must be substituted for 


“forward.” Prof*Tatt agrees with me that the ordinates ares 
not increased or diminished, but are simply shifted. | The cur- 
rent does not tend to diminish the differ€nce between maxima 
and minima asa real fluid would do. 

The phrases ‘‘ electric conveftion of eat ” and ‘specific heat 
of electricity’? Rave serfed their purpose, as profisional jers, 
| fugnishing a short andeasily-remembered way of expressing certain 
| new facts, which would have required fo? their full expression a 
; long periphrasis ; but to retain them any longer in our text-books 
is to place a needless stumbling-hJock in the way of teachers 
and students, ° 

Let Thomson’s coefficient ø (hitherto called the specific heat 
of electricity) be called the Thomson coefäcient, and let the num- 
bers tgbulated by Prof. Tait under the heading “ Specific Heat 
of Electricity” (‘‘ Heat,” p. 180) be called zangents of slope, aà 
name which speaks for itself when the meaning of a thermo- 
electric diagram is understood. The Thomson coefficient will 
thus (in the ordinary case) be equal to the absolute temperature 
multiplied by the tangent of the slope; and the amoumt of the 
Thomson effect between two given temperatures will be their 
difference multiplied by the Thomson coefficient for the mean 
temperature. ° ® 

A good name is wanted for the ordinate of any point in a 
th@mo-electri¢ diagram. In the first edition of “ Units and 
Physical Constants,’@being driven to give it some name, and not 
being able to think of a good one, I employed the makeshift 
l term, ‘‘thermo-electric value.” In the forthcoming edition I 
propose to denote it by the more appropriate name, * thermo- 
electric height.” J. D. EVERETT 

Belfast, June 12 





Black Rain 


THE heaviest shower on record fell yesterday afternoon 
between 6 and 7 p.m. It began at 6.36, and almost six-tenths 
of an inch fell in the first quarter of an hour. The wind was 
į shifting rapidly at the time from north through west to south. 
The water collected was very dark, but not so black as that 
which fell on April 26, 1884. S. J. Perry 

Stonyh@rst Observatory, June 10 





Meteor 


YESTERDAY (Sunday), June 13, at 10.12 p.m., looking east- 
ward, I saw a magnificent mete6r, extremely brilliant, darting 
from southward to northward, at an altitude of about 30°. It 
| must have been a minute or two in view, as I had time to stop 

walking and watch it describe a long track. When it Bad 

passed the prime vertical it burst into a shower of sparks 
which, falling in a second or two, became invisible. The 
' colour of the meteor was intense white, with a bluish tinge in 
| rear, and only a very slight trail was visible. On exploding 
| 





the light was crimson for an instant, and the sparks were regl. 
Should you receive any other notices of this meteor, its height, 
distance, and magnitude may be computed. It seemed to me 
of the diameter of a cricket-ball. I have never seen so large a 
meteor before, or any describe so long a path. The mentorable 
meteor-shower of 1866 (?) exhibited none so large, though pos- 
sibly many had longer tracks. You may hear of it from the 
North Sea. R. STRACHAN 
11, Offgrd Road, London, N., June 14 


Š — eo 
t Arithmetic for Schocls ” 


Mr. Lock is a little loose, not to say unfair, in the drawing 
of his inferences; I prefer, therefore, to stand by my own 
words. . 

(1) When I said ‘the purely arithmetical pert ” (ngt Part) of 
the book, I meant what I said, vi® those sections where such 
theoretical matters as the finging of the highest common factor, 
the extraction of the square toot, &c., are treated of. The possi- 
bility of any reader of NATURE drawing the inference which 
Mr. Lock sicceed® in drawing, viz. that the book is expressly 
divided into Pure Arithm@{c and Practical Arithmetic, is surely a 
very trivial matter. D 

(2) At p. 181 the following definition occurs :—‘ Rate of 
interest is the ratio of interest to the principal.” This I gave as 
an instance of ‘‘slight inaccuracy.” It may be a fundamental 

isconception, and not a slfght inaccuracy ; but jf so Mr. Lock 
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„between Compound Interest and Discount. 
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elias no cause for complaint. He ought so know that interest is 
a function of two variables. 
(3) In reply to Mr: d.ock’s request for other slight inaccuracies 
I might ask, without leaving the subject of@ interest, what 
unger the sun “inverse intere” is: but though ®inaccuracies 
of,language mre not Wesirable in ae schoolbook, I prefer 
to draw his attention to more important matters. Every arith- 
metician knows thate the practical questions which ccMhe 
under such headings as Simple and Compound Interest, 
Exchange, Discount, Stocks, &c,, are not questions of a different 
kind arithmetically, being gll®so-called ‘* proportion ” questions, 
and that no more important fact can be taught to the student of 
arithmetic regarding them. Now here is Mr. Lock’s treatment. 
Simple and compound proportion questions are put under the 
headings ‘‘ Problems” and ‘Complex Problems ”_nanfes, by 
the way, quite illogically chosen and not consistently adhered 
to. Exchange is tacked on to Complex Problems by the 
words, ‘‘examples in Exchange can be worked by the above 
method indeed, these words and a worked example consti- 
tute the sum total of information given in the book on this sub- 
ject. No one could object to the union here indicated, but 
surely the sam@ is equally true of several of the other subjects, 
After Exchange comes a section headéd ‘On Problems concern- 
ing Time: I., Time and Distance.” These are not problgms 
in the sense previously specified, but be ong to the genus of 
examination questions which concern bodies moving in the 
same path with different speeds. A like remark applies to the 
section which follows, headed “II, Time and Work.” Late 
in the day, after Interest, Discount, &c., there appears a chap- 
ter ‘On the Use of the Term Zer Cent.” So far as it is on 
anything (for it consists of seven or eight lines of introduction, 
three worked and forty-five unworked examples), it is on the cal- 
culation of rates of gain and loss. Now all this, one is bound 
to affirm, is strangely illogical, and tends to give a most 
erroneous conception of arithmetic as applied to practical affairs. 
I used the expression ‘“‘slight inaccuracies of thought” in 
referring to such a mode of treatment, because it was impossible 
to be more severe without going into detail, and because it 
seemed imperative to say something against a practice, which 
our examination system fosters, of forming text-bo@ks by col- 
lecting all the kinds of exercises met with in examination papers 
and separating them into carelessly ticketed groups prefaced by 
a definition or two. The purely arithmetical, and larger, part of 
Mr. Lock’s book is not of this character, and is, especially as 
regards the definitions, very earefully prepared ; he would con- 
siderably enhance the value of the whole by wisely modifying 
ghe rest in the second edition. THE REVIEWER 


I THANK you for your courtesy in permitting me to see the 
reply of your reviewer to my letter which appeared in NATURE 
of June 3 (p. 100), That my letter was written under very ex- 
ceptional circumstances will be clear to any one who will take 
the trouble of comparing your reviewer’s defence of his criticism 
with the book itself. I will, however® with your permission, 
make one or two comments on his reply. 

(1) That a wrong inference was suggested by the words of the 
reviewer is, no doubt, of little consequence, except that it 
afforded me a ground for an appeal to you for further informa- 
tion. 

(2) Your reviewer did not quote in his review, as henow does, 
my definition of rate of,interest ; he asked whether rate of 
interest is totally independent of the time, implying that I 
stated that it was so, and ignoring the fact that the manner in 
which time is involved in Interest (not in rave of interest, 


“on which point your reviewer seems a little confused) is 


gradually explained in the next few,pages. Might I ask your 
eviewer whether in Compound Interest the Interest varies simply 
as the Time? e 
(3) In his third paragraph your reviewer gives his answer to 

my request that he should quote v&datim Me other instances on 
which he based his unfavourable criticism, There is little or 
nothing here for me to answer, except thtI am compelled, 
in justice to myself, to point out thø reviewer’s own mistakes. 
(i) He suggests that Exchange ought logically to be placed 
It would seem 
necessary to remind him that in questions on Exchange there is 
no reference to ¢##e, and that it is the peculiar manner in which 
time is involyed, which distinguish{s Interest and Discount fro 
other Problems involving money. ii.) He states that questighs 
+ 


which I have called “Problems concerning Tine” are improperly 
so-called. It will be clear togany one who reads the chapter on 
“ Problems” that a Problem is a question on Variation ; so that 
problems concerging time are exactly what their name indicates. 
But (even supposing your reviewer were righteon these twc 
points) in charging me with being*strangely illogical as regards 
the order of my chapters, he must have overlooked the fact that 
in the preface I expressly state that ‘novelty in arrangement 
has been avoided ag much as possible,” but that ‘the order in 
which his chapters aft taken may be varied at the discretion of 
the teacher.” For my part I think tha#the established order of 
subjects is not to be lightly upset, certainly not without more 
sound and weighty reasons than those adduced by your re- 
viewer. i 

But besides this your reviewer draws an unfair inference, due 
I suppose, to mere carelessness. The words ‘‘ Inverse Interest ” 
appear only as the heading of pp. 187, 188, and are obviously 
an abbreviation for convenience of printing of the words on 
p. 186, ‘‘ Inverse questions ‘on Interest.” As far, however, as 
I can understand the general effect of your reviewer’# exp?fha- 
tion, his objection to my book seems to be this—that it fails to 
bring into sufficient prominence the fact ®hat the Practical 
Applications of Arithmetic (which, in accordance with esta- 
blished custom, I have collected under the heads of Exchange, 
Problems concerning Time, Interest, Proportional Part, &c.), 
relly present the same idea under different circumstances, ex- 
pressed in different language. I entirely agree with him as to 
the importance of this fact,: and endeavoured, as far as the 
scope and object of my book would allow, to give it due pro- 
minence. For example, for this reason, it seemed unnecessary 
in Exchange and in the chapter on Profit and Loss tg give more 
than a few words of explanation in addition to the examples 
worked out. JoHN B. Lock 

Gonville and Caius College, June 14 : 





PASTEUR'S RESEARCHES 


J5 the current number of the Roy&l Agricultural 

Society’s Journal (vol. xxi. part 1) is a full and able 
account of the work of the great French experimenter from 
an agricultural and veterinary point.of view, by Dr. 
George Fleming. The development of Pasteur’s genius 
is traced from his early chemical researches on dextro- 
and leevo-tartrates tofermentationsin milk andinmalt. The 
combination of microscopic with chemical modes of investi- 
gation led him to the definite determination of the part 
played by living organisms in acetic, butyric, and alcoholic 
fermentations. In these inquiries his own labours were 
almost entirely original, but it nfust not be forgotten that 
a few microscopists in England and many in Germany 
were“working on the same lines, and contributed to the 
establishment of the modern doctrine that fermentation 
and putrefaction are both processes dependent on the 
presence and growth of minute parasitic plants. Pasteur’s 
experimental investigations led him in two directions— 
in one to the establishment of the now accepted theory of 
biogenesis : that every living thing is the product of a 
living parent ; in the other to the practical application of 
the facts ascertained to the manufaeture of vinegar and 
the process of brewing. 

Ingenuity in devising expgriments and patience in 
carrying them to a successful issue belong more or less 
to every successful investigator, but the unidn in 
addition of clear theoretic&l conceptions with skill in the 
useful application of results*is characteristic of Pasteur as 
it was of Faraday and a'few other of the hightst intellécts. 

His investigation into the cause of péġrine, or silkworm 
disease, was, undertaken against his will, in defer&nce to 
the urgency of the eminent chemis® Dumas. Pasteur 
wished to return to his original department of chemistry, 
and it is remarkable that having once left it he has been 
drawn further and further into biologicg] researches, 
while Dumas, who began with valuable work on the 
development of the ovum, was div&ted tqachemistry and 
there made his enduring reputation. Perhaps no instance 
more remarkable than Pasteuy’s work on the pébrine can 
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be cited of the value of science in a commercial and | regarding othe? allied forms that it is desirable that at 
national point ‘of view. A great industry was all but } least the more striking points should be recorded here. , 
extinguished, and the impending catastrophe became a Attempts to germinate the spores of Lycopodium 
question for parliaments and statesmen. A- scientific Phlegmaria were at first unsuccessful,*but after niore than 
investigator was appealef to ; he set to wdrk in 1865, and | a year yousg plants were found on one of the tree trunks 
after four years’ continued*application he had solved the | on which spores had been s&wn, dng subsequently similar 
problem, and delivered his country from the incubus on | young seedlings werg found in large numbers ip the 
her industry. It has been well said that Jenner by his | fosest. The germin&tion of the spores appears to be slow, 
discovery of vaccination saved more livgs than Napoleon | and Dr. Treub is of opinion that the culture of prothalli 
ever destroyed ; so Pasteur saved Frafice in 1869 from a | from spores will never be easy, a view which is supported 
far greater tribute th®h the Prussian conqueror imposed | by thg fact that the oophore is éapable of various modes of 
on her in the following year. asexual multiplication ; indeed it appears that the majority 
This brilliant success, which could be neither concealed | of the prothalli found owed their origgn to this source, and 
nor depreciated, led to the successful experimenter | not directly to the germination of spores. An autonomous 
(barely recovered from an attack of paralysis, which ended | existence of the prothallus, independent of the formation 
his last laborious research) being called on to devise a | of sexual organs, has been demonstrated by Goebel in the 
means of checking the ravages of splenic fever (anthrax) | case of Gymnogramme leptophylla,and a similar, but still 
among horses and cattle. Dr. Fleming gives an interest- | more pronounced condition is found in this Lycopod. 
ac@unt®f this terrible scourge, and explains the methods | The prothallus grows in the dead external layees of the 
adopted by Pasteur to investigate it. He discovered a bark of trees; it is as a rule devoid of chlorophyll, and 
method by whi@h its virus may be “attenuated,” and | consists of cylindrical branches, covered with absorbing 
thus used for protective inoculation in the same way as | hairs. These cylindr&al organs branch monopodially, 
vaccination protects against small-pox. This method, | thg branches being usually formed in acropetal order ; 
though often successful, has not proved uniformly so,gnd | they have a terminal growth with two initial cells, each of 
more must be done before its general efficiency is es- which gives rise to half of the cylindrical organ. It is 
tablished. Dr. Fleming refers to the results in Algeria, in | worthy of note that there is a great similarity between 
Prussia, and in Hungary, and to these he might have added | the structure of this apical meristem and that of the stem 
those obtained by Dr. Roy in Buenos Ayres. of the sporophore. In the fully-differentiated parts of the 
On the other hand, the treatment by inoculation of a | prothallus a peripheral tissue one layer of cells in thick- 
contagious disease among poultry (ill-named choléra des | ness may be distinguished ; this gives rise to the rhizoids. 
poules), a method which was also discovered by Pasteur, The mass of tissue inclosed by this superficial layer, 
appears to be uniformly successful. though it shows some slight varieties according to the 
The last investigation of the great French experimenter | mode of development of the branch, never attains any 
is that upon hydrophobia, which the world is_ still | high state of differentiation. 
anxiously watching. This also is described by Dr. Flem- The lateral branches, which are not very numerous, 
ing. We have kept our readers informed of the progress take their origin from the peripheral layer, several cells 
of this vast practical trial of a scientific mode of treatment | taking part in the formation of each. The growth of 
on the victims of a hopeless malady. Every month brings | these bfanches may be long-continued, and it is not 
fresh accumulation of evidence on the subject, and we | arrested on the formation of an embryo on another 
hope soon to have the report of the Commission sent from | branch. By progressive rotting of the older parts 
this country to ascertain M, Pasteur’s precise methods and | branches may be separated from one another, and this 
their results, If he should be honoured to be an instru- | constitutes the simplest mode of increase in number of 
ment in the hands of Providence for averting one of the | individuals But, besides fhis, two other modes of 
most shocking and terrible diseases to which mankind is | vegetative propagation are known—(q) by ordinary pro- 
subject, the name of Pasteur will live as one of the great- | pagating organs: these are small ovoid multicellular 
est benefactors of our race. But in any case his work | bodies, which originate from single superficial cells, and 
already achieved and,its results established form an | are set free by rupture of their pedicels; (4) by thick- 
ample title to the admiration and tH reverence of all who | walled organs, smaller than the above, which only appear 
can estimate genius or value its conscientious devotion to | on weakly prothalli: these may undergo a period of rest. 
the service of mankind. 7 Among the vascular Cryptogams the only organs hitherto 
e | known of a similar nature to these are those described 
by Cramer; Dr. Treub is, however, of opinion that a 
LYCOPODS? truer comparison may be be made to the gemmæ of the 
HE attention of the readers of NATURE has already | Hepaticee, and especially of Blasia, while in many of their 
been rected towards recent work on the Lyco- | general characters, which may be recognised on inspec- 
podiaceze by the publication of a véswimé of the researches | tion of the twenty beautiful plates, the prothalli of 
of Dr. M. Trgub, Director of the Botanic Gardens of | Z. Phlegmaria show points in common with the cophore 
Buitenzorg, Java. © te is the first botanist who has suc- | of certafn of the Muscinez. : 
ceeded in giving a connected account of the prothallus, The sexual organs of Z. Phle@marvia are produced on 
sexual ofgans, and devélopment of the embryo of any the upper surface of the prothallus, and are always 
spéeies of Lycopodium, and now his first paper, which accompanied by paraphyses, structures which are absent 
dealt with Z. cernuum, has been rapidly followed by a | 1n other Vascular Cryptogams, but frequently present in 
still more complete and sucgessful study of Z. Phlegmaria, the Muscinez. The position of the antheridia is vari- 
La Jt might be expected that the second paper would be able; sometimes they are scattered singly on the vege- 
in great measure a repetition of the first, but this is not | tative branches, sometimes they are associated fn groups, 
so; end it may be regarded as one of the most interest- | and are then often borge on the considerably thickened 
ing results of this very suggestive and luminous investiga- extremities of branches. | Their development is similar to 
tion thatat brings into prominence the greatness of the pos- those of L. cernuum, while the antherozoids have two cilia, 
sible differences in development of two plants which have and resemble those of Selaginella. The archegonia have 
hitherto passed, and will continue ta pass, under the same | 4 more definite positi&, and they appear subsequently to 
generic namie. The observations detailed in this second the antheridia, on those thickened extremities of branches 
paper are so impgrtant in their bearings on our views | which have already borne antheridia : they project from 
1 “Études sur les Lycopodiacées,” par M. Trgub. Part II. Annales du the surface of the prothallus, and have three to five canal 


Jardin Botanique de Buitenzorg, vol. v. zième partie. cells, while the highpst number hitherto recognised 
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point in common with certain Muscinez. 
This would not bg the place to enter upon those details 
of the mode of development of the embryo, which Dr. 


` Treub has worked outewgth sech- signal success” It must 


suffice, whilegreferringtthose who are specially interested 
in thé subject to the original paper, to state merely the 
most prominent factse In the first place there is a con- 
siderable difference between the development of the 
embryo in Z. cernuum, and that of Z. Phlegmaria, while 
in certain points the laster corresponds to Se/agmrella 
Martensti, Thus the ovum in Z. Phlegmaria divides 
first by a wall perptndicular to the axis of the arche- 
gonium into two: of these, the cell next the neck becemes 
the suspensor, the other is the mother-cell of the embryo ; 
the latter develops ultimately into a multicellular mass 
arranged in two tiers: the lower tier forms only the 
massive “foot,” while from the upper (że. that further 
from the neck of the archegonium) are derived the stem 
and single cotyledon, and ultimately also the first root. 
The mode of erigin of the root is jnteresting in connec- 
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THE UNITED STATES FISHERIES + 


HESE two volumes, With the familiar black clot 

. binding, ghiny paper, and,plates of photo-engray 
ings, characteristic of American official pubfications, ar 
the first instalment of a series} which is to contain th 
results of an exhaustive survey of the United State 
fisheries from all possible points of view. The purpos 
and method of the gurvey, and the history of its origi 
and progress, are sketched in a ppgfatory note ‘by M 
Spencer F. Baird. In 1879 it was arranged that tr 
Tenth Census, which is under the direction of Gener: 
Francis A. Walker, should co-operate with the Commi. 
sion of Fish and Fisheries in carrying out an historical an 
statistical investigation of the fishery industries. TI 
direction of the whole survey was intrusted to Mr. ¢ 
Brown Goode, Assistant Director of the National Museur 
who had for some years previously devoted a large bors 
of his time and energies to the study of the fishtri€s. 
work to be carried out was divided by My. Brown Gooc 
into seven departments :—(1) Natural history of aquat 


tion with my own recent observations of thg exogenous | products ; (2) the fishing grounds ; (3) the fishermen ar 


origin of the root in Phylloglossum. According to Wr. 
Treub’s observations, the first root of Ze Phlegmariaés at 
first covered by an envelope a single Jayer of cells in 
thickness, which cannot rightly be regarded as the outer- 
most layer of the root-cap; accordingly we have the 
barest possible example of endogenous formation, only a 
step removed from the exogenous. These and other 
results of the investigation of the development of the 
embryo of Z. Phlegmaria afford fresh material of the 
greatest value for comparison, not only with other groups 
of the Vascular Cryptogams and with the Muscinez, but 
also with other species of the genus Lycopodium. 
Further, tue full account given of the prothallus provokes 
a comparison which Dr. Treub has embodied as follows 
(p. 88) :—“ As far as it is possible to judge at present, we 
find in the sexual generation of the Lycopods, more clearly 
than elsewhere, transitional terms between the great 
series of the Muscinew and that of the Vascular Crypto- 
gams.” Some readers will doubtless call to mind, in 
connection with this, a strileing passage by a well-known 
botanist, Prof. Goebel, written a few years ago (Schenck’s 
Handbuch der Botanik, Bd. ii. p. 401), which runs thus :-- 
“ We must then satisfy ourselves by asserting that the 
gulf between the Mosses and Pteridophyta is the deepest 
that we know in the vegetable kingdom, and bridging it 
over by hypotheses and explanations does not make it 
one whit the less.” 

læ this treatise of Dr. Treub we are put in possession 
of those positive observations whiah, beyond their in- 
trinsic and independent interest, acquire the highest pos- 
sible walue from the fact that they fit into this wide and 
deep gulf, and materially help to fill it up. Such obser- 
yations, and the theoretical considerations which follow 
them, are sure of a hearty welcome among the fellow- 
countrymen of Charles Darwin. e 

I cannot close this artycle without a brief reference to 
the peculiar case of symbiosis found in the prothalli of 
L. Phlegmaria. Endophytic Fungi have already been 
described in prothalli of other species, and here Dr. 
Treub finds the tissues constantly infested by a fungus, 
apparently one of the Peronosportex. Its thin filaments 
inhabit tke interior of the cells themselves, but without 
killing them, the nuclei of the eae remaining normal, 
while the growth of the prothallls does*not appear to be 


| fishery products ; (7) economy of the fisheries. 


fishing towns ; (4) apparatus and methods of capture ; ( 
products of fisheries ; (6) preparation and manufacture 
The c 
operation of every person who had any special knowled; 
of the subjects under consideration was secured. T! 
field-work was so divided that each portion could ` 
assigned to men who were most competent from thi 
previous experience to undertake it. The shad and a 
wife fisheries, for example, were assigned to Color 
| Marshall MacDonald, the Alaska fisheries to Dr. T. . 
` Bean. 

It was understood from the beginning that the resu 

j obtained should be set forth in a series of finished repor 
of which those referring principally to the exploited orga 
isms, namely, fish and aquatic animals, should 
presented to and published by the Fish Commissic 
while those dealing with the exploiting organisms, t 
fishermen and manufacturers, should be the property 
the Census Office. The expenses of the work have be 
shared between the Commission and the Census. T 
reports prepared for the Fish Commission being too bu! 
for publication in the annual reports, permission ¥ 
obtained from the Senate and House of Representatr 

i to publish them separately. The series will be as follows 
Section i. natural history of usefyl aquatic animals (i 
two volumes now befS8re us) ; ii. the fishing grounds; 
the fishing towns ; iv. the fishermen; v. the apparatus 
the fisheries and the fishing vessels and boats; vi. 
fishery industries ; vii. the preparation of fishery produc 
viii. fish culture and fishery legislation; ix. statistics 
production, exportation, and importation; x. the wh 
fishery ; xi. a catalogue of the useful and injyrious aquz 
animals and plants of North America: xii. a fist of bo: 
and papers relating to the fisheries of the United Stat 
xiii. a general review of the fisheries, wigh a statist: 
summary. 

The statistical reports prepared for the Census Of 
are ten in number. The result? they contain. Have b 
already partially published in Census bulletins and 
statistical tables scattered here and there in vari 
volumes. The prefatory noge concludes with a b 
summary of the statistics of the fisheries. In 1880 
number of persons employed in fishery industries ` 
132,426, of whom 101,684 were fishermen. Theet 


visibly hindered by its presence. It would appear that | value of the capital invested was $37,959349- | 


we have here a case of “commensal” #ymbiosis, in the 


strictly literal sense ; unfortunately it is impossible as yet 
to follow out the subject thoroughly into its details, but 


we may hope that Dr. Treub may be able shortly to give 
us some more general insight into the economic relations 
of ihe two organisms thus amicaply associated together. 


a F. O. BOWER d 1884 ) > 


4 


After the prefatory note we find the letter of tansm: 
from Mr. Brown Goode to Prof. Baird. In this i 
stated that the work-is intended especially for the us 

‘the reading public, and technjca) zoological®discuss 

1 The Natural History of Useful Aquatic Anifal of thg United St 


forming Sectisni. of * Fishgries and Fishery Industries of the United St 
1 vol. Text; x vol Plates.” 4to. (Washington, Government Printing £ 
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and descripti®ns "have not therefore been included. On 
another fly-leaf is a list ofethe authors who have ha 
a share in the production of the work. The number of 
these is no less than twenty, and among them are such 
familiar narfes as Tarleton H. Bean, Jorn A. Ryder, and 
R. Edward Earll. 

The work is divided into five parts: i. mammals ; ii. 
reptiles and batrachians ; iii. fishes ; iv. mollusks ; v. 
crustaceans, worms, radiates, and sperfes. Of the mam- 
mals the whales andyporpoises are described by G. Brown 
Goode; seals and walruses, by Joel A. Allen, and Henry 
W. Elliott, who contributes a chapter on the life-history 
of the fur-seal; manatees and the Arctic sea-cow, by 
Frederic W. True. The reptiles and batrachians are also 
treated by Mr. True. Mr. Brown Goode is responsible for 
the greater part of the portion dealing with the fishes. The 
part on mollusks consists of two chapters, one on mollusks 
imegenagal, by Ernest Ingersoll ; one on the oyster, by John 
A. Ryder. Part V. is the work of Richard Rathbun. 

The work of #fr. Brown Goode is always lucid, system- 
atic, and complete. In his account of the whales and 
porpoises he does not give technical zoological diagnoses, 
these being, as we have already mentioned, intentionally 
omitted throughout the work, but he gives the accepted 
name with its authorities accurately indicated. He de- 
scribes fully, with references to all the literature of the 
subject, the distribution, habits, food, and reproduction of 
all the species having an economic value. Figures of 
nearly all the species are given; these are taken from 
various sources, some prepared specially for the present 
work, some copied from the plates of existing zoological 
memoirs. 

A discrepancy occurs between the title of one of the 
figures and the description contained in the text: the 
porpoise sperm whale is stated to have been described by 
Prof. Gill, ufder the name Kogia Flowerz, while the 
figure given is entitled Kogia Goodei, True, the pygmy 
sperm whale. Two sketches illustrating the whale fishery 
are reproduced in Plates 3 and 10. The account of the 
“right whales” is not altogether clear. It takes some 
time to find out that the species generally known as the 
“right whale” is Balena mysticetus, L., which is the Arctic 
whale, or bowhead ; while the true right whale is Euba- 
læna, Cope: but the assertion that Hwdalena cisarctica, 
Cope, is not remotely related to Eubalena biscayensis of 
the Eastern Atlantic, remains a puzzle. 

Mr. Allen’s work on®the seals is (horoughly satisfactory, 
and the history of the fur-seal at the Pribylov Islands, 
given by Mr. Elliott, contains the results of accurate 
personal observation, which has at last elucidated the 
meaning of the peculiar and long-known habits of this 
species. The movements of Callorhinus ursinus when 
absent from its breeding places remain for the present 
obscure, bufethe reason why it seeks its breeding places 
so regularly, and the facts of its reproduction—knowledge 
of which is necessary in order that a permanent diminu- 
tion of the numbers of the animal may be avoided—are 
clearly set forth in this essay. 

The illustrations of «œhe account of the seals and of 
Mr. Elliotts essay are particularly good. Among the 
former are two maps of the world, showing at a glance the 
geographical distribution of*the useful seals. Mr. Elliott’s 
original sketches of the fur-seal at home in the Pribylov 
Islands afe very spirited and interesting. 

Mr. True gives an account of the South American 
manfitee, and reviews lucidly the hi:tory of the extinct 
Rhytinaeof Behfing’s Strait. 

The chapter on the reptiles and amphibians is entirely 
unillustrated, for what reason does not appear. The 
reptiles whjch afford products useful to man are the alli- 
gator, the turtles ané@ tertoises, and one frog—Rana 
catesbiana, Shaw-*the bull-frog. This last animal is 
cultivated in several localities, the eating of the hind-legs 
being common in mogt towns of the States. 
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The note at fhe commencement of Part III. op 
the food-fishes is a little inconsistent. “We antici- 
pate the criticism that the book is of mo use in 
identifying the different kinds of fish, by the statement 
that we expressly desire #hat ¢t@shall not be,” is one 
sentence ; antl anotlter is, “ Most of our important ppc 
gn be identified bsy reference to the plates.” What the 
writer evidently means to say is th&t each species men- 
tioned is accurately figured and receives its correct e 
technical name, so that any ome interested in fishes can 
find®out the zoological name ofhis specimens from the 
plates, and can read all about rangę and economical uses, 
while for more detailed scientific treatment reference must 
be made to speciegraphical works in ichthyology. Various 
ichthyologists have contributed to this portion of the work. 
The fishes of the Pacific coast are the special province of 
David S. Jordan, while one or two species, like the Cali- 
fornian salmen and the carp, have been allottece to pisci- 
culturists specially familiar with them. Many vexed 
questions in the biology of fishes are discussed by Mr. 
Brown Goode with his usual lucidity and Somprehensive- 
ness. The,pages on the reproduction of the cel, for 
efample, are very interesting reading, and this is by no 
mefns a solitary ®&xample. The food-fishes naturally take 
up a large portion of the whole work. They occupy more 
than half of the volume of text, extending to more than 
500 pages. In the plates there is one feature which we 
have after serious efforts completely failed to understand. 
( n nearly every plate there is a straight line below each 
figure, apparently intended as some standard of measure- 
ment; but the meaning of these lines is not explained. 

In his chapter on the mollusks Mr. Ingersoll has not 
always observed the rule strictly followed in the rest of 
the work of giving the authority for each specific name 
used. He gives an account of the distribution of the 
numerous other species of Lamellibranchs used as food in 
the Uneted States, but gives no description of oyster-beds. 
In Mr. Ryder’s account of the life-history of the oyster 
there is a great deal of interesting detail about anatomy 
and development, and about the writer’s own experiments 
in oyster-culture, but a general account of the distribution © 
of Ostrea virginica is wanting. ‘This is a surprising 
omission, and one much to be regretted. 

Why Mr. Rathbun, even in a work intended for generz| 
readers, should unite together Echinoderms and Coflen- 
terates as Radiates is a question which it would be 
difficult to answer. The name Radiata would require to 
be considered in a history of zoology, but it is impossible 
to justify its use in the classification of animals for any 
purpose in the present state of science. But this and the 
other slight defects %e have pointed out do not make a 
very great reduction in the value and completeness of the 
whole work. The labour spent in its preparation hås been 
very great, and the result is a lasting monument to the 
industry and scientific capacity of Mr. Browne Goode and 
his numerous fellow workers. 
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REMARKS ON THE EGGS OF BRITISH 
MARINE FISHES? 


HE majority of marine fishes, in regard to reproduc- 
tion, readily range themselves into certain groups 
according to the condition of the eggs on deposition. 
Thus (a) a considerable nunsber have delicate pelagic 
ova, which are hemi be separate, though in the frog- 
fish, for instance, they fom gelatinous masses. (4) Others 
are characterised by the deposition of thick-walled ova, 
connected togéther in more or less firm masses, on or 
near the bottom, or i& special nests. (c) A third group 
is distinguished by laying ova which have filamentous 
processes or adhesive surfaces for attachment to foreign 
structures ; and some place them in brood-pouches of the 
males, in which case, hpwever, the capsules appear to be 


1 By Prof. McIntosh, F.R.S., &c., St. Andrews Maine Laboratory. 
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more delicate. (g) A fourth series haye their large eggs 

ehveloped in dense horny capsules, which either are fixed 

by their twisted filaments to marine bodies or find suffi- 
cient protection on the extensive sandy flat»where they 
are deposited. (e) Finaly, a éew produce living young, 
this condition sanging frém the well-merked ovo-viviparous 

Zoarces to the even more complex state in the sharks. é 

It would seem, as fr as present observations go, that 

ein those fishes which shed their eggs on the bottom, or in 
brood-pouches, the ova are matured simultaneously in the 
ovaries, so that the act of deposition is performed rapitily. 

This is exemplified in the Cott, in Agonus (A spidophorus), 

Cyclopterus, Liparis, the herring, and others. In the case 

of fishes with pelagic ova, on the other hand, the ovaries 

mature and shed their contents at intervals, so that the 
process of spawning occupies a period of greater or less 
duration. 

There ig little difficulty in the case of the pelagic ova of 
our shores, such as those of the cod, haddock, whiting, 
bib, ling, rockling, gurnard, and others in artificially im- 
pregnating and®hatching them, eversfrom fishes that have 
been dead for somehours, The mortality, however, from 
excessive cold and heat is very considerable in a marite 
laboratory, since the limited quantities ®f sea-water œœn- 
tained in vessels a foot or even a yard or two across are 
much more subject to such influences than the vast body 
of water in the sea. It has to be borne in mind also that 
the sea-water usually employed in such researches is 
shore-water, and liable to considerable contamination from 
the estuaries of rivers and streams—besides other im- 
purities. The difference, indeed, between such water and 
that of the open sea was illustrated in 1884 (NATURE, vol. 
xxxi. p. 536), when the pelagic ova of the cod could be 
more successfully hatched in the large glass vessels 
(“ drop” bottles) in which they were conveyed from the 
fishing-ground without change, than in the ordinary water 
dipped from the shore and frequently renewed. eln like 
manner eggs of plaice fertilised on the same ground this 
year (for which I have to thank Capt. Burn, of St. 
Andrews) were conveyed quite safely, even after a week’s 

e vicissitudes in a stoneware jar amongst sea-water— lightly 
tied over with “cheese” cleth. During the late winter 
ova of various kinds suffered severely, however, and the 
eféects of such changes of temperature on the embryos 
wert even more pronounced. 

The first series of eggs of the haddock were fertilised 
on the 15th, and the second on the 16th of February, but 
the rigorous weather proved ultimately fatal to both. 
The earlier stages proceeded satisfactorily, but the water 
in tlfe vessels by and by was frozen on the surface 
—softish flakes of ice forming a thicks coating—on which 
many of the ova were elevated. No sooner was this ice 
brokef& than all or almost all the ova were observed to 
present the whitish patch and sink to the bottom. Some 
of those which had floated in mid-water or under the 
trickle from the supply-pipe escaped destruction, but in a 
few days they also succumbed after a night of ginusual 
severity, and after the eqbryos had been outlined. On 
the other hand, a few ova carelessly thrown at the same 
period into a small vessel of sea-water in the window of 
a library escaped injury and developed quickly, though the 
water remained unchanged. 

In the sea the danger from such extreme cold would be 
minimise, since these pelagic eggs in winter and spring 
do not float quite at the surface, but always some distance 
beneath it. i G bg 

Under the same circumstances in the laboratory the 
intense frost proved fatal to many adult vivéparous blennies 
and Montagu’s suckers, though ogly the surface of the 
sea-water in the large glass vessel? was coated with the 
softish flakes of ice. The fluid in the ovaries of the 
pregnant examples of the former was frozen into a solid 
mass, as was also the liquid in the urinary bladder, yet 
the animals were surrounded in ail cases by sea-water. 
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In the Report to H.M. Trawling Còmmissioners in 
£884 reference was made jo the statement by Alex. 
Agassiz (Proceed. Americ. Acad. of Aris and Sci. xvii. 
p- 289, 1882) that the ova of seweral species of Cottus 
float. In his recent beautiful memoir along®vith Whit- 
man (Mem. Mus. Comp. Zool. xiv. part i. 1885), he again 
returns to the subject—giving figures and descriptions of 
the ova of the so-called Cottus grenlandicus, Cuv. and 
Val., which he fouffde in a pelagic condition abundantly 
during the summer months, especigJly in July. The 
authors, indeed, appear to have met with the ova only on 
the surface of the sea, and do not seem to have identi- 
fied them with those in the ovary of the species indicated, 
which in our country is supposed to be only a variety of 
Cottus scorpius, L. Unless, therefore, the Cottus grenlan- 
dicus, C. and V., of Prof. Agassiz, is a form very different, 
there is room for doubt in regard to this interpretation of 
its oviposition. iy fabio 

The spawning of the Cort in this country wholly 
diverges. Instead of the issue of the eggs jn detachments, 
as in most fishes with pelagic eggs, the ovaries of the 
Cotti become distended at the breeding-season with ripe 
eggs of a uniform size, which are generally deposited in 
a mas at once—along with a transparent mucous secre- 
tion. When ejected into the water the eggs adhere to- 
gether, but at first they can hardly be lifted on account of 
the soft and yielding nature of the connecting medium, 
though they do not readily separate. In a few hours the 
hardening of the connecting medium and the egg-eapsules 
stiffen the outer layers of eggs, but the central region is 
still soft. The process of hardening is thus somewhat 
slow, and apparently depends on free contact with sea- 
water. Theseeggsarecomparatively larzeand thick-walled, 
as well as slow in development, the embryo being ushered 
into the world in a much more highly organised condi- 
tion than in the embryos from pelagic eggs. There is, 
indeed, little resemblance between Agassiz’s form and the 
young Cottus, which is considerably larger, is variegated 
with much pigment, has rudimentary lamella (papilla) on 
the branchial arches, complex circulatory organs, and a 
small yolk-sac possessing a single large oil-globule ; and 
it shoots upward into the surrounding water like the 
young Liparis and Cyclopterus. 

While the newly-hatched Coztus therefore greatly sur- 
passes Agassiz’s type in complexity, there are certain 
marine forms, ¢.¢. Azarrhichas, which as greatly surpass 
Cottus. This will be gvident whea it is mentioned that 
the strongest embryos of the wolf-fish are much more 
highly developed on their escape from the egg than the 
salmon is for a week or two subsequently. Artificial 
stocking of the sea with the valuable food-fishes, such as 
the cod and haddock, would have been comparatively easy 
if their ova and embryos had been as readily handled 
and reared. However, since a noteworthy, increase in 
tenacity has been observed in certain forms as soon as 
the yolk-sac has Been absorbed, there is room in this 
respect for further investigation. e > 





THE HONG KONG METEOROLOGICAL.» 
OBSERVATORY! 


E HIS first-class meteorological observatory was erected 
in 1883, and the regular work of obserwing began 
on January 1, 1884. Weather Reports appear monthly, 
and we have now before us the observations and work of 
Mr. Doberck and his staff for the firstetwo years. For 
the first two months the work was restricted» to eye- 
observations, but meanwhile no time was lost in erect- 
ing the barograph, ‘thermograph, anemograph, pluvio- 
graph, and sunshine recoxder, gvhjch are simifar to those 
in use at Kew; and from April 1,1884, the Monthly 
1 tt Observations and Re@earches made at the Hong Kong Observatory in 
the Years 1884 and 1885.” By W. Doberck, ama Astronomer. 
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Reports incluge æ continuous hourly record of the more 
important elements of the climate of Hong Kong. Thee 
buildings are erected on the Peninsula of Kaulung, facing 
the harbour, on the top of Mount Elgin, a small eminence 
rising from éhe plain to a height of about 110 feet above 
mean sea-level. It may*also be noted that the ground 
has been carefully turfed where the instruments are 
placed. In addition to the usual tabulations and their 
averages, the Monthly Report gives Gecarefully observed 
log of non-instrumental phenomena, such as dew, fog, 
unusual visibility, bos, and thunderstorms. 

The results show that the amplitude of the daily range 
of the barometer is greatest from November to February, 
when the rainfall is least and the air driest, the mean 
difference during these four months between the morning 
maximum and afternoon minimum amounting to 0'102 
inch. On the other hand, the mean of the four months 
from June to September, when the monthly rainfall nearly 
eumig? inches, only amounts to o'o69 inch. The 
diurnal range of temperature is small, being for the year 
only 5°5, the m&ximum, 7°'2, occurring in December, and 
the minimum, 4”o, in February. The daily minimum occurs 
at all seasons shortly before sunrise, and the maximum from 
I to 2 p.m. during the dry season, but an hour later daring 
the wet season. The hourly means for the tension of the 
aqueous vapour are very interesting, as showing very 
clearly for those months when the sunshine is daily prac- 
tically constant and the air relatively dry a minimum 
period during the hottest hours of the day ; whereas when 
the sunshine is much interrupted, the rainfall frequent, 
and the air moist, the daily maximum tension occurs at 
these hours. : 

For the twelve months beginning March 1884, the 
greatest amount of sunshine was from noon to 2 p.m., 
and the least from 4 to 5 p.m., the former being per hour 
nearly double the latter. During the 22 months the 
greatest monthly number of hours of sunshine for any hour 
of the day was 26°3 hours from 9 to 10 a.m. of October 
1884 out of a possible 31 hours, From midnight to noon 
the mean monthly rainfall has been 4°98 inches, but from 
noon to midnight the amount has only been 2°73 inches. 
The four consecutive hours of largest rainfall are from 5 
to 9 a.m., amounting to 1'91 inch, and the four consecutive 
hours of least rainfall from 8 p.m. to midnight amounting 
only to 0°76 inch, or considerably less than half the former 
time of the day. The diurnal period of the rainfall of 
Hong Kong is remarkable as showing the maximum fall 
.during*the period of rising temper@ture, and the minimum 
when temperature is rapidly falling, the amounts for the 
six hours ending noon being 2°66 inches, and for the six 
hours ending midnight 1'24 inch. Future observatiens 
will doubtless modify in some degree the curve of daily 
rainfall, but from the general accordance of the fall of the 
individual months with what is indicated above, it is not 
likely that the change of the curve will be very material. 

The daily curves for the winds, both as regards velocity 
and direction, are very decided. The daily curve for 
wind velocity ha& for Hong Kong, owing to its peculiar 
position with reference to the island and the continent, 
peculiar features of its ewn. Thus for the year the maxi- 
mum velocity extends from 10 a.m. to 2 p.m., the means 
for these four hours being the same, while the minimum 
velocity extends from 6 to 10 p.m., the hour of least 
movemeyt being from 7 to 8 p.m. From midnight the 
wind rises to the daily maximum at 10 a.m. The month 
- of greatest force of wind is March, and of, least August, 
he air-movement in the former month being nearly 
ouble Zhe latter. As regards direction the wind is about 
E.N.E. in the winter and E.S.E. in the summer season. 
For the whole year, the mean direction is E. 3° S., and 
the diurnal variation from E. 5° N. at midnight to E. 15° S. 
at noon, the mean “arfatioh being thus through 20°. 
During 1884 the total distance travelled by the wind was 
103,237 miles, and of these 63,349 miles, or more thay 
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half the whol’, was east wind. The least frequent wind 


is N.W., which showed only 2053 miles. é 

At a distance of about two miles from the Observatory 
an important station has been established orf Victoria 
Peak, at whith observations are made at 10 a.m. and at 
4 and 10 p.m., and the rests arè published in extense in 
the Monthly Report? The height of this Station js 1823 
feet above sea-level. These two almost contiguous 
stations, the higher being on a peak and the lower also 
on an eminence sloping directly down to the sea, form an ° 
admjrable pair of stations for furnishing, in the best pro- 
curable form, the observational® data necessary for some 
of the more important physical inqpiries of meteorology. 
So far as we are aware, no pair of stations can be placed 
side by side with Hong Kong Observatory and Victoria 
Peak as affording the data for the physical inquiries re- 
ferred to, except Ben Nevis Observatory and the station 
at Fort William. 

Of these inquiries the important practical question of 
the rate of decrease of temperature with height may be 
cited as an example. The remarkable suitability of these 
two groups of station#for advancing this*inquiry lies in 
the circumstance that in each case the upper station is 
situated on a true peak, thus reducing to a minimum the 
inffience of the lînd in changing the temperature of the 
winds before arriving at the Observatory ; and that the 
lower station is on a rising ground near the sea and 
sloping down to it, thus minimising the disturbing effects 
of radiation. At Hong Kong the rate of decrease of 
temperature with height is 1° for 261 feet in winter ; 347 
feet in spring ; 262 feet in summer; 254 feet in autumn ; 
and 281 feet for the year. At Ben Nevis the rates are for 
the seasons 279, 251, 268, and 290 feet, and for the year 
270 feet--thé results being thus closely accordant. On 
the other hand, such a pair of stations as Obirgipfel in 
Austria, on a peak 6706 feet high, and the neighbouring 
station at Klagenfurt, 1437 feet high, cannot furnish the 
data n@cessary to this inquiry owing to the circumstance 
that the lower station is situated in a deep valley. The 
result is that in January the difference of the mean tem- 
peratures of the two stations is less than 1°, although the 
one is 5269 feet higher than the other; whereas in May® 
the difference of their mean temperatures is 220. 

It is earnestly hoped tbat the publication ¿iz extenso of 
the hourly observations at Hong Kong will not be limited ° 
to ten years, as seems to be hinted at in the Report, but 
that the meteorological observations and their publi- 
cation will be made a permanent part of the work of the 
Observatory. The unique position of Hong Kong with 
respect to the great continent of Asia and its meteorology 
will no doubt secure this object. ° 





CHOLERA IN ITS RELATION TO WATER- 
SUPPLY 


HE epidemic of Asiatic cholera, which has been 
raging in Spain during the last two years, and which 
appeafs even yet to be lurking in some portions of that 
peninsula, has furnished some fnteresting data as regards 
its connection with water-supply, to which it would be 
wise in us to direct our attention, not only from the inter- 
esting nature of the facts as such, but also because it is 
not improbable that „ere the disease quits Europe it may 
visit our own shores, è 
Broadly speaking, it would®appear that in Spain this 
formidable disgase neger became truly epidemic or dan- 
gerous in any city in Which there was a pure and good 
supply of watgr, and proper means were taken to guard 
against the sources Reing polluted by any of the specific 
choleraic poison. . 
In support of this idea I would desire to call attention 
to the cities of Toledo, Seville, Malaga, and Madrid, in 
contradistinction to such places as Aranjuez, Saragossa, 
Granada, and Valencp. Iwill commence with Madrid. 
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This city, whose population at the. last census was their fathers had used, many not being wifing to incur 
397,816, suffered very severely indéed*under the ‘last | she expense of laying on the new supply. In view of the 


epidemic of 1865, when during several days imme- 
diately folfowing a vtry severe thunderstorm the num- 
ber of cases varied from 80g to 1200 per day. The 
first® invasion, of lasteyear took Pjace in, Madrid on 
May 2, and the disease ran its course during the whole 
of the summer, graduajly disappearing towards the end & 
the month of September. The total number of cases 
“during the whole of the period was 2207, and the deaths 
1366. The total number pf cases, therefore, during. the 
five months that the disease never abandoned the city 
was barely more tha what occurred during two days 
only of the epidemic of 1865, being little more than 4 
per cent. of the population. I think, therefore, we may 
safely say that the disease never assumed a truly epidemic 
form. The greatest number of cases, as was to be expected, 
took place during the months of July and August ; the first 
notable iftcrease took place on July 25, and the first 
notable decrease on August 13. 

In connectiog with this it is interesting to note that 
Madrid was subject to severe thunderstorms during the 
latter end of July, and that 119 millimetres*of rain fel 
during the month: These storms began on the 13th, gnd 
were especially severe on the 23rd, 24th, 26th, 27th, and 
3ist, the first notable rise in the cases of cholera 
occurring between the 25th and 28th. Asa general rule, 
no rain falls in Madrid in July, and the occurrence of 
these severe thunderstorms and heavy falls of rain was 
quite phenomenal. 

The new water-supply from the Guadarama Mountains 
was completed shortly before 1865, and the greater part 
of the drainage was also finished ; but at that time the 
new water supply had scarcely come into use, the large 
majority of the houses being supplied from the old foun- 
tains which existed in various parts of the city. During 
the last twenty years the use of the Lozoya water has 
become very general, and an ample supply has been pro- 
vided for washing the streets and flushing the sewers. 

Madrid is now well drained ; the sewers are built upon 
the Paris model, and are not what an English engineer 
would consider as a good type for self-c'eansing purposes, 
but the fall is, in alifiost every case, very great, and it is 
not probable that there can be any collection of foecal 
mA&tter at any point. The connection of the street gulleys 
with the main sewers is made without any trap, and good 
ventilation is thus provided. As regards the outfall of 
these sewers, nothing satisfactory can be said. The 
mouths of the main sewers, which are seven in number, 
all discharge on‘the southern side, between the station 
of the Saragossa Railway and that of the Northern, 

The question of the proper disposaf of the sewage in 
Madrid, as in London, has never been decided, and 
pending this decision the sewers were completed only as 
far as the outlying houses of the cit y, and the sewage was 
then allowed to find its way down to the Manzanares, in 
the best way it could. During the time the question has 
been awaiting a solution the town has extend, and 
houses have been built Mong the course of these open 
sewers. As might have been expected, the first serious out- 
break of cholera occurred about these spots, the original 
germ of the disease having been imported from the 
neighbourhood of Valencia, where the cholera was then 
raging. A 

The existence of the dis€ase having been established 
beyond doubt, one of the first ags of the Municipality 
was to attend to the water-supply. There existed 12 
ancient sources, which supplied 85 taps q@ fountains, 22 
of which were public ones, at whig water carriers were 
allowed to fill their barrels, anf, the remaining 63 
belonged to groups of houses. In spite of the excellent 
supply brought in from the Lozoya, these old sources 
were still a good deal used by the inhabitants— many, 
from old habits, preferring to use(the same water which 


city. 





impossibility of effectually guarding against the possible 
contamination of so many sources of supply, the Muni- 
cipality, by decrée on June 18, closed all tee old ones 
with the exception of that of {a Fuente de la Reina, 
which supplied five public fountains and four private 
ones. The Central Government undertook the custody 
of the Lozoya aquadgict, the Municipality took charge of 
the Fuente de la Reina. The Lozova water is drawn 
from the sources of the River Lozoyåŝ in the Guadarama 
Mountains, some 50 miles to the north of Madrid. 

The river takes its rise in the granite formation ; the 
water is excellent, and from the uninhabited condition of 
the country through which the river flows before the 
intake, it is not exposed to direct contamination from any 
specific poison. From the intake to Madrid the water 
is conducted by a series of magnificent works, part! 
covered, partly uncovered, to Madrid, where Pts re- 
ceived in covered reservoirs before bein distributed in 
the city; the service is continuous, no cistus being used. 
During the whole time of the existence of cholera in the 
city the uncovered portion of the aqueduct was patrolled 
by asmed guards, no one being permitted to approach 
without a special order, 

Accompanying the extensive Report of the Mayor of 
Madrid, Don Alberto Bosch, amongst other plates is an 
excellent map of the city, showing, by a red dot, the 
Situation of every case of cholera that occurred ; they 
are seen pretty thickly scattered about the uncovered 
exits of the sewers, and on both sides of the River Man- 
zanares—which is, in fact, in summer an open sewer—and 
in the lower portion of the city overlooking the river, and 
there is scarcely any part of the town where a dot is not 
to be found ; but, with the exception of the points men- 
tioned, the cases occurring in the remainders of the town 
seem to be all isolated ones ; in extremely few cases do 
two dots occur together, showing that the disease Was 
more of a sporadic than of an epidemic character. 

Now let us take the case of Toledo. This ancient 
capital of Spain is certainly not a city that could be 
taken as a model of sanilary arrangements ; on the con- 
trary, it seems to be admirably adapted to form a good 
nest for any wandering epidemic, and yet, although the 
cholera entered it in the summer of 1884, and did not 
finally leave it till the autumn of 1885, the total number 
of cases, according to official returgs, did not exceed 200, 
of which about one-h&if were fatal. The population of 
Toledo js over 20,000, so that the percentage of choleraic 
disease was only about 1 per cent. of the population for 
the two seasons, 

Toledo was supplied with water from the River Tagus, 
which flows round the city, the water being lifted by 
pumps. Above Toledo, on the same river, is situated 
Aranjuez, and above Aranjuez again, on thé Manzan- 
ares, which is a feeder of the Tagus, is situated Madrid, 
in both of which towns the cholera existed jp 1885, being 
unusually severe in Aranjuez. The SGovernor of the 
province, recognising the suspicious character of the 
water, stopped the pumps, and ébliged the inhabitants 
to send for their drinking-water to a distant*spring ; eke 
even forbade any one to batke or wash clothes in the 
river. The measure was a strong one, but it saved the 

e Ld 

Let us next take Seville. Seville is an important city, 
the third in rank in Spain ; it contains, according toethe 
census of 1877, 134,318 inhabitants ; it hag, strictly speak; 


ing, no drainage ; a few ancient sewers exist for earrying 
off the rain-water from the lower portion of the 
sewerage for houses does not exist. 
into cesspools, which are, in most cases, situated just out- 
side the house, and under the stee? 
extremely cleanly in their habits, and the ®utsides of 


city, but 
The sewage goes 


; the inhabitants are 


eir dwellings are cénstantly whitewashed, but it is not 
. 
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a healthy citj—tYphoid fever is endemic, and the death- 
rate rises in some parishes to 35 per mil. . 

Seville is situated on the River Guadalquiver, of which 
the Rivers Darro and Genil, that flow thrqugh Granada, are 
feeders; a® regards its water-supply, one suburb of the 
city, called Triana, confaining about 30,000 inhabitants, 
is situated on the western side of the river. This portion 
is almost entirely inhabited by the poorer class, and 
they drink generally the water of thg giver. 

The rest of the town is supplied from an ancient 
Roman or Moorish aqueduct, the water being brought 
from an underground spring near the town of Alcala, 
about nine miles to the east of Seville ; this water is 
carried by a tunnel about two miles in length under the 
town of Alcala; itis then carried in a covered conduit 
to within a short distance of Seville, and from thence by 
an aqueduct made by the old Moors. The water is 


scellent. 

SPE felish Company has quite lately erected engines 
at Alcala, by means of which they pump up to a covered 
reservoir above the town the water from two other springs, 
situated also at Alcala, but on the opposite side of the 
river Guadaira, which flows past the town. This water 
is carried from the reservoir into the town by iron @ipes, 
and distributed under considerable pressure ; in character 
it is pure and excellent ; the springs rise from the base of 
the sandstone at a short distance from the engine-house, 
and are carried across the river by an iron pipe. The 
cholera broke out in Granada on July 14, 1885, but 
already on June 14 of the same year the authorities of 
Seville, by way of prevision, had prohibited the use of any 
water from the river, either for dietetic or other purposes ; 
had authorised the English Company to lay a temporary 
pipe across the bridge which connected the city with the 
Triana suburb, and had opened a number of free taps 
from which ¢he inhabitants of this suburb could draw the 
new water, 

The old Moorish supply was scarcely susceptible of 
contamination, as the conduit was covered for the greater 
part of the way, and where it ran over the aqueduct no 
one but the Municipal guards had ever been allowed to 
pass; guards, however, were stationed day and night on 
the springs from which the English Company derived 
their water, and no one was allowed to approach them 
without permission. 

The cholera raged fearfully in Granada during the 
months of July, August, and September ; it descended 
the River Genil, which runs Through Granada, and 
attacked the towns of Herera, Ecija, and otheys in the 
province of Seville. It broke out also at Cordova and 
other towns on the Guadalquivir, of which the Genilis an 
affluent, and it broke out in Palma, Utrera, Puerto Real, 
Puerto Santa Maria, and Cadiz, forming a circle round 
Seville, byt the city itself escaped almost completely. 
Towards the end of September nine cases occurred in one 
quarter of the city, of which seven wese fatal, but the disease 
did not spregd ; pone of the five houses in which these cases 
occurred were connected on to the water-supply, and it is 
possible they may have used well or river water, al- 
though’ this is not knôwn. Jerez, which lies about half- 
tay between Seville and Cadiz, and close to the town of 
Puerto Santa Maria, which was attacked by cholera, 
escaped also from the djsease. This town possesses a 

*very excellent water-supply, brought down some few 
years ago from a spring in the mountains by a native 
Company, at a cost of 300,000/. 

. Malgga has a population of 115,882. This city is 
in even a worse sanitary condition than . Seville as 
regards its drainage, and a great deal worse as regards 
its cleanliness. In the old portion of the town the streets 
are narbw, unventjlatgd, and intolerably filthy ; the 
climate in summer is almost tropical. 

It is dificult to obtain reliable data as to the cases of 
cholera in Malaga, as attempts were made to prove thag 
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no real dolea existed in Malaga ; but there can be no 
doubt that front June to September the cholera did exist, 
and it is probible that during the whole of the summer 
there occurred some 200 or 300 feal cases “of Asiatic 
cholera. Buf the disease never became epidemic, although 
to all appearances the city Ò ered a most excellent medium 
for the propagation of the disease, and on all former 
isitations had suffered very eles i But Malaga during 
the last few years has been provided with an excellent 
water-supply drawn from some springs situated at Torre-* 
molinos, on the coast to thé westward of the city, and 
piped from thence into the city ; and although the pre- 
cautions adopted were not so comflete as those at Seville, 
yet a more or less successful attempt was made to pre- 
vent the use of any other water than that brought from 
Torremolinos. 

We have now examined the case of the few towns in 
Spain that possess a pure supply of water drawn from 
springs not liable to any specific con‘aminatign, and we 
have seen that, in all cases where such a supply existed, 
the cholera, although present in all of met never made 
any headway or becafne truly epidemic, although in every 
gase, except that of Madrid, there was no proper drain- 
age, and the sanjtary conditions were in many cases as 
bad as they could be. ; 

Let us now look on the other side of the picture. We 
will commence with Granada—population 76,005. As 
regards its sanitary arrangements this city is on 
a par with Malaga; about one-tenth of the town is 
drained, but tbe sewers are of a very inferior class 
The city is supplied with water by canals derived from 
the Genil and Darro, the two rivers which serve to irrigate 
the magnificent plain which spreads round it. A small 
portion is supplied from a spring called La Fuente Grande 
de Alfacar. The canals are uncovered, and are exposed 
to all kinds of contamination. 

Through the streets the water is conducted in earthen- 
ware Bipes, after the style of the Moors; many of the 
pipes are the original ones put down by these people 
before the conquest of the city by Ferdinand and 
Isabella, The cholera broke out about the middle of 
July. It is supposed to have first been brought in by® 
some labourers who had arrived from Murcia, where the 
cholera was raging. It spread with frightful rapidity, and 
by the middle of August the official number of g&@ses 
reported was over 450 per day. It died out, or rather 
wore itself out, about the middle of September. The 
total official returns give a total of 6471 cases and 
5093 deaths, but in the city itself these returns are said 
to be much under-estimated ; some, indeed, spy the 
numbers shou!d be doubled. 

No attempt was made, as was done at Toledo with 
such excellent results, to suppress the old water-supply, 
and the epidemic took in a short time such alarming 
proportions that the local authorities were completely 
paralysed. It was difficult to carry on the interment of 
the bodies, and at one time from 400 to 500 corpses were 
lying piled up in the cemetery, awaiting interment. 

The course of the cholera flay be followed down the 
Rivers Darro and Genil, the infected waters carrying 
death wherever they were used for drinking-purposes. 

Murcia—population 91,805—from which the cholera 
was imported into Granada, suffered heavily also. It was 
carried into the plains of Murcia by the waters of the 
River Segura from the baths®of Archena, an it was im- 
ported into Agchenagby some invalid soldiers who were 
sent to the baths Yrom the infected district round 
Valencia. Phe plain of Murcia is irrigated by the 
waters of the Segyra, and the disease commenced in 
this district with Whe death of a labourer who had 
drunk the water of one of the irrigation channels. 
The inhabitants of Murcia and of the plain use prin- 
cipally water from the irrigation canals or from the river ; 
this water is usually ptored in large jars similar to those 
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. which held Ali Baba and his forty thieves, fnd amongst 


well-to-do people it is customary to keepsa year’s supply 
in hand; that is to say, the water is allowed to repose for 
one year “before use im a reservoir or “algibe,” con- 
structed on purpose, or in some of these larfe jars sunk 
up te their necks in tife*groufid; by this means it be- 
comes perfectly clear, cool, and paldtable. *The poorer 
classes are, as a matter of course, not able to take these 
precautions, and have fo drink the water from the canals, 
‘or after a few days’ repose only. 

The epidemic raged prificipally amongst the little 
cottages scattered thickly éver the plain or garden, as it 
is called, but the diseage never developed itself in Murcia 
as it did in Granada, and the city itself escaped better 
than might have been expected. May this not be attri- 
buted to the fact that the greater part of the people in the 
city were drinking water collected in the foregoing year, 
before the cholera had appeared on the sources of their 
water-supply? And if this be so, may we not anticipate 
a fresh outbreak this year, if the choleraic poison or 
germs are capable of outliving a year’s repose and dark- 
ness? © 

In reference to water-supply and cholera, noecase is s 
instructive as that of Valencia. This city is fairly we 
drained, as drainage goes in Spain, ‘and as regards 
cleanliness is certainly in a better situation than Malaga 
or Granada. The water-supply is derived from the River 
Turia; it is taken from the river near the town of Man- 
ises, about three miles and a half above Valencia; it is 
passed through sand filters situated between Manises and 
Mislata, and is stored in a covered resetvoir, from 
whence it is conducted by iron pipes, a distance of about 
one mile and a half into the city. 

In one of the interesting letters written b 
correspondent of the Zmes during his tour of inspection 
of the cholera districts, a very clear description is given of 
the track taken by the cholera from its starting-point in 
Alicante, where it had broken out at the latter @nd of 
1884, to Valencia in 1885. During the course of the 
year 1884 the disease had crossed the frontier of the 
provinces of Alicante and Valencia, and established itself 
“at Jativa, a somewhat important town, situated on one of 
the affluents of the fucar—this and the Turia being the 
two rivers whose waters are used for the irrigation of the 
wofderful “ Huerta,” or Garden of Valencia. During the 
winter the disease lay dormant, but it broke out in the 
spring of 1885, and travelled rapidly down the river to 
Alcira, attacking the various towns situated on the river 
itself, or on the canals derived from it. 

The epidemic was severe at Alcira, but, as the Times 
correspondent suggestively remarked, it ceased so soon 
as the inhabitants gave up drinking tRe river-water, and 
took their supply from a spring situated at a considerable 
distancë from the town. From Alcira it travelled across 
the network of canals till it reached the river Turia. The 
Times correspondent says :—“ It came very near Valencia, 
and yet never touched the capital till it had worked right 
round.” s 

At last, in the middle®of May, having crossed the 
water-supply of the city and thoroughly infected the river, 
it attacked the city right royally, and by the end of June 
the number of cases had risen to 700 daily, out of a popu- 
lation of 143,861. The disease died out in September, 
having, according to the official accounts, attacked during 
the four months 4234 people. 

We will now turn to Saragossa. Saraggssa, the capital 
of the ancient kingdom of Aragén, is situated on the 
right bank of the River Ebro; it contajns 84,575 in- 

‘habitants, and is an important city._ Like’ most Spanish 
towns and cities it has no sewers : &cecal matter is col- 
lected, as in Seville, in cesspools, which are periodically 
emptied. S 

Its principal water-supply is derived from the Canal de 
Aragon, which in its turn draws itsgsupply from the Ebro, 
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near Tudela. This .canal was intended principally for 
Qavigation, and is now used for this purpose® and also for 
irrigation. It passesat a short distance above Saragossa, 
and the town supply, after being drawn from the canal, is 
stored in reservoirs, and, after depSsiting its mud, is then 
passed through charcoal filters. Some of the inhabitants 
of the city drank the water from an irrigation canal taken 
from the River Jalon; some used the waters of the Ebro, 
which flows close past the old walls of the city. 

The disease broke out in Saragossa shortly after the 
middle of July, and the number of ca#es during the time 
the epidemic raged was close upon 10,000, The propor- 
tion of deaths was small, thanks to the heroic and 
energetic conduct of the authorities and the people. Some 
time before the commencement of the disease in the city a 
number of small towns on the banks of the Ebro and the 
Jalon had been attacked by the cholera; there was there- 
foreample opportunity forthe infection of the water-supply. 
Against such contamination the only protectiveenmmeu?e 
as regards the general supply was the- filtration through 
charcoal; as regards the Jalon water, these was no pro- 
tection. This source of supply was, however, ultimately 
stopped by the authorities, who prevented the water 
reachgng the city, with a notable result as regarded the 
decrease of the epidemic in the quarter served by 
them. 

It would be interesting to follow out still further the line 
of inquiry I have adopted, but the examination would be 
too prolix for the present purpose. The cases I have pre- 
sented are typical ones; they might be incredsed ad 
libitum, but I think they are sufficient for my purpose. 
From an examination of them it would appear as 
though, in the case of cholera, drainage and sewerage is a 
secondary subject, the primary one being the water- 
supply. We have seen that the cities of Toledo, Seville, 
and Malaga, although in bad conditions as regards their 
sewerage and genera] sanitary arrangements, yet escaped 
from any serious attack of cholera, whilst Murcia, 
Valencia, and Saragossa suffered most severely, although 
in their case the sanitary arrangements were certainly not 
worse, but if anything better, than the three former cities. 
But, in the case of the three first-named cities, each one 
enjoyed a supply of water drawn from springs situated at 
a distance from the city, and carefully watched and 
guarded to prevent any contamination, and the exclusive 
use of this water was rendered imperative by the 
authorities. 

In the case of Valeneia, Saragoss%, and Murcia we have 
a supply drawn from rivers subject to contamination from 
various “sources, against which the only protection was 
thag furnished by the doubtful process of filtration. 

There can be no doubt that the cholera attacks in pre- 
ference those who live under unsanitary conditions, and 
whose habit of body is by this means prepared to receive 
the germs of any disease that may be prevaletst. 

There is no doubtgthat the virus can be conveyed about 
from one place to another, like small-pox, typhus, and 
various other diseases, either by clothes@r {h the human 
body, and where it finds a proper medium it will develop 
itself and extend ; but, like these ether diseases, it can in 
these conditions be isolated, fought, and coneiiered, byt 
without doubt the medium Zax excellence for the spread 
of cholera-poison is water, and more particularly so when 
water so infected is used for diétetic purposes. : š 

When it gets possession of the water-supply of a city, 
no bounds can restrain it; there is but one resource, and 
that is the cutting off of the water. 5 

We do not yet know in what the choleraic pois§n con? 
sists; itis in all probability a micro-organism of some 
sort which is capable of very rapid development in water, 
but it cannot be yet said what is the particular micro- 
organism which produces*cho#ra? The “comma Ba- 
cillus” of Koch has not been accepted by the scientific 

pbonities ; on the*contrary, very high ones deny 
. N ee 
e 


, Zune 17, 1886} 





altog@ther its identity with cholera, and assert that it 
is to be fond in the mouth of every healthy person. 
Whatever the specific germ nay be, it is at least doubtful 
whether any filtration will intercept it; from the ex- 
perience obtained at Valencia and Saragossa it appears 
evident tht neither sand nor charcoal will do so. 

In a paper read recently at the Institute of Civil En- 
gineers, Dr. Percy Frankland asserts that the London 
Water Companies do, at the present moment, eliminate 
96 per cent. of all the micro-orgamigins in the Thames 
water by simple @tration through 3 feet of fine sand. 
This may be so, but it is equally certain that filtration 
through sand, even at a very slow speed indeed, will not 
eliminate the minute particles suspended in waters of a 
deltaic character, and which gives such waters their 
‘peculiar colour. If sand is incapable of intercepting 
these particles, it may also be incapable of intercepting 
the P germs or poison that produce cholera in the 

ody. 

Filtration is, at the best, but a doubtful proceeding for 
the purificatign of water. It is impossible to control 
effectually the speed of the filters; they vary at every 
moment, and although a mean term may be arrived at 


by taking the area of the filter-beds and the volume of 


water filtered in the twenty-four hours, yet this really 
affords no reliable guide as to the actual speed at which 
the water has passed the filters. It is probable—nay, 
almost certain—that, out of a given quantity of water, 
no two gallons have passed at the same speed, and it is 
possible and probable that one-half of the total volume 
may have passed the filter at double or treble the speed 
of the rest. 

To insure immunity from contamination, the only real 
and practical method appears to be that of capturing the 
water at a pure source and conducting and delivering it 
in such a way as to render it impossible that any specific 
germ or poi$on should have obtained access to it. Inthe 


matter of cholera, for instance, with the experience of 


Valencia and Saragossa before us, one cannot feel any 
confidence in water which is taken from a river liable to 
so many sources of contamination as is the Thames, and 
it is at least doubtful whether any system of filtration 
would be capable of eliminating cholera-poison from such 
waters. It is extremely probable that simple filtration 
through sand will not do it. 

The very interesting series of letters published by the 
Times on the subject of cholera in Spain afford much 
valuable data as to the causes of fhe disease, or rather as 
to its mode of propagation. It is unfortunate that the 
writer seems to have gone out with a preconceeved idea 
that the cause of the propagation of cholera was defective 
drainage, and consequently to have devoted the greater 
part of his time to the examination of the sewerage of the 
various towns he visited, and of their general sanitary 
arrangemeats, the water-supply being as a rule relegated 
to the second place. Heappearsto be a strong advocate 
for traps, and not to be aware that the best sanitary 
authorities of thg present day are beginning to doubt very 
strongly the utility of traps, and to rest their practice 
rather on the thorough ventilation of sewers, the rapid 
discharge gf their contents, and a complete disconnection 
Bétween the house drainage and the main sewers. 

It is not too late for sorfle scientific investigator to go 
over the track of the cholera invasion in Spain, to trace 

*the progress of the disease in the towns it visited, and 
ascertain all the facts connected with their drainage and 
water-supply, and also, what is not less important, 

eexamine the c8nditions of those towns which so far have 

enjoyetl a practical immunity from the epidemic. As 
rnuch is to be learned from this negative evidence as from 
the other, R 

Pending the discoweryby scientific men as to the par- 
ticular germ or p®ison that creates cholera, such a practi- 
cal examination as I suggest would be of immense value 
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wespects satisfactory. We can onl 





to us, by teathing how the propagation of the disease is 
principally brought about, and what are the best means pf 
preventing it. 


l GEORGE HIGGIN 
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THE Roy Society conversazione, on Juné 9, wag in all 
afford to refer briefly 
to a few of the exhibits which attracted the interest of 
the numerous visitors, who were received by Professor and 
Mrs. Stokes. A room was gevoted to telephones con- 
nected with the Savoy Theatre, and the company were de- 
lighted to hear the Mikado under sudh novel conditions. The 
models of the Romano-British village near Rushmore, on the 
borders of Dorset and Wilts, between Salisbury and Blandford, 
exhibited by Lieut.-Gen. A. Pitt-Rivers, F.R.S., attracted 
muchattention. The rare earths from samarskite, gadolinite, 
&c., with illustrations of their phosphorescent spect®a, exhibited 
by Mr. W. Crookes, F.R.S., were magnificent. The pumice, 
volcanic ash, drawings, diagrams, &c., illustrative of the effects 
produced by the great eruption of the island of Krakatdo, Java, 


gn August 1883, exhibited by the Krakatdo Committee of the 


Reyal Society, preved very attractive, as did the fine collection 
of astronomical photographs exhibited by Mr. Common, Dr. 
Gill, the Solar Physics Committee, and others. At 9.30and 10.30 
the stellar and solar photographs were demonstrated, and at 10 
Mr. Common demonstrated the photographs of nebulz and 
comets. The first series included the stellar photographs recently 
taken by the Brothers Henry at the Paris Observatory. The 
remaining photographs had reference to solar phenomena, and 
consisted of two series, one from Meudon, the other from Kensing- 
ton ; the former, contributed by Dr. Janssen, had reference to 
the minute portion of the solar surface ; the latter, tosome recent 
attempts to photograph the spectra of sunspots and prominences. 
The photographs of planets, comets, and nebulz, exhibited by 
Mr. A. A. Common, F.R.S., consisted of (1) series of photo- 
graphs of Saturn; (2) series of photographs of Jupiter ; (3) 
photograph of Mars ; (4) nucleus of the great comet 1882; (5) 
the Dumb-bell Nebula; (6) the Crab Nebula; (7) the Spira? 
Nebula ; (8) the Great Nebula in AndroMeda ; (9) series of photo- 
graphs of the Great Nebula in Orion, with exposures of 1 min. to 
80 min. (the above were all taken with the 3-foot refleetor at 
Ealing) ; (10) recent photographs of Saturn, Jupiter, and the 
nebulz in the Pleiades, by the Brothers Henry. 


AT the annual meeting of the American Academy on May 25, 
it was voted to present the Rumford gold and silver medal to 
Prof. Langley, of the Alleghany Observatory, for his researches 
on radiant energy. 


Tue thirteenth annual meeting of Scandinavian faturalists 
will take place in Christiania between July 7 and 12. 


WHILE Mount Etna has again quieted down during the past 
week,evolcanic energy has manifested itself at the Antipodes in 
an unexpected quarter. Though the North Island of New 
Zealand is known to be greatly volcanic, and has in Tongariro 
an active volcano, there has been no destructive eruption 
within the memory of man. The eruption therefore tele- 
graphed on June 10 was quite unexpected. It occurred in the 
Tarawera district, on the east side of the Tarawem Lake, lying 
in a line between the Bay of Plenty and the mouth of the Wan- 
ganui River, Isis a long way north from Tongariro, and in the 
midst of the wonderland of Rotomahana’s hot springs and many- 
coloured terra@s. The country is stated to be in a disturbed 
state for many miles Mound, and it is estimated that a hundred 
natives and ten Europeans have perished. 


A SHOCK of earthquake was felt on Friday night at Sandy 


Hook and Coney Islang, New York, U.S. 
e 
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AN earthquake was felt at Bougie, Algeria, on lane 10; no 
acgidents are recorded. On the same day a heavy thunderstorm 
raged in the vicinity of Yersailles. The lightning struck a tent 
at Sautenay camp; sixty soldiers were lying undgr it; many 
were hurt, but none killed.e ¢ e bed 


e . 
ARRANGEMENTS are in progress for théestablistment of an 
aquarium and winter garden in Stockholm. ° 


» DURING the present summer a university will be opened at 
Tomsk, in Siberia, the first of itsdcind in this part of the Russian 
Empire. At first it will consit of two faculties—a historichl- 
philological one and a phygical-mathematic. It already possesses 
a library with 50,000 books, a very valuable paleontological 
collection, presented by Duke Nicolaus of Leuchtenberg. 


EARLy last year the East Indian section of the Dutch Royal 
Institution of Engineers published some prize questions for 
essays. On@of these subjects was the theoretical methods and 
calculations used when making deductions from observations on 
earthquakes, together with positive data as to the situation of 
the point of egress of a given shock. The first prize of 15? 
guilders and a diploma was awarded to Prof. Milne® of Japan. 
He also received honourable mention for an esscy on another 
question respecting the application of the theoretical principles 
of seismological science to the art of house-building, especially 
in the Netherlands Indies, the prize committee at the same time 
asking for permission to use his observations and suggestions in 
a work under preparation by one of the members of the com- 
mittee, who has studied Javanese seismological phenomena and 
Javanese methods of architecture. 


In a paper in the last number of the Fournal of the American 
Oriental Society Dr. Martin, the head of the Foreign College at 
Pekin, writes on the ‘‘ Northern Barbarians ” of Ancient China, 
or the tribes which harassed the northern frontier. The eth- 
nology .of these and other tribes inhabiting China ami the 
adjacent regions is at present engaging much attention from 
Oriental scholars, and especially in England that of Prof. de 
Yacouperie. Dr, Martin confesses that we are still in darkness 
respecting the ethnology, of these northern tribes. Even in 
regard to the great tribe of Hiongnu, which is conspicuous in 
histasy for many centuries about the commenvement of the 
Christfan era, it has been much disputed whether they were 
Turks, Huns, or Mongols. Dr. Martin thinks that these tribes 
of prehistoric times were probably not inferior to the Chinese in 
form, feature, or natural intelligence, as their descendants, the 
Manchyg and Mongols, are not inferior in any of these respects, 
In reply to the question were they originally of one mould, or 
have the lines of distinction become gradually effaced by the 
intercourse of ages, he thinks the latter the correct hypothesis, 
He believes that the primitive Chinese type, that imported by the 
immigrants who founded the civilisation of China, is no longer 
to be discerned. In the southern and central regions it has 
everywhere been modified by combination with the aboffginal 
inhabitants, leading to provinc®] characteristics, which the prac- 
tised eye can easily recognise. It has probably undergone a 
similar modification in the northern belt, where it met with 
tribes akin to those of Mongolia, and gradually absorbed them. 
This process was going on in prehistoric times 3 history at its 
earliest daw shows us the ugassimilated fragments of these 
tribes, and at the same time discloses a vast movement south- 
ward all along the line. In the histhic peri8d these tribes, 
organised into great states, established in China a dominion 
enduring for centuries. They have, Dr. Martin t inks, stamped 
their impress on the people of this regio#,as thoroughly as the 
Saxons have theirs on the people of England, or the Vandals 
theirs in that part of Spain which still bears their name in the 
form of Andalusia. In their turn the invaders have been sub- 
jected, in all ageg to influences underd which they exchanged 









barbarism for such civilisation as they found among the more 
cutivated race. e ! 


THE assertion that from the top of the Eichel tower communi- 
cation could be established with Dijog, a place situated 304 
kilometres from Paris, is not quite correct. The®altitude of 
this proposed monument being only 309 metres, the radius of 
the horizon could not exceed 80 kilometres, if we disregard the 
inequalities of the surface. But the mountains which separate the 
basin of the Seine and hêt of the Rhone, which are in Céte d’Or, 
although not very lofty, may possibly be per@ived from an eleva- 
tion of 300 metres at Paris, under the most favourable circum- 
stances, and they are not very far from Dijon. Practically such 
a tower could be used for placing Paris in communication with 
any army occupying these mountains. These facts are suffi- 
ciently proved by the success of the great triangulation executed 
by Col. Perrier between the province of Oran and the Sierra 
Nevada at a distance of over 200 kilometres. The IUGA 
if it is possible to erect this structure, whether it is worth the 
money required to build it, and whether the effee will not be to 
destroy all harmony in the great Exhibition. This question is 
not settled yet. 


Wtf reference to Mr. Caldwell’s observations in which he 
found that Monotremes are oviparous with mesoblastic ovum, a 
correspondent sends us the following quotation from a work by 
Robert and Thomas Swinburn Carr, entitled “The Literary 
Pancratium,” foot-note on p. 8 (London, 1832) :—* But this is 
New Holland, where it is summer with us when it is winter in 
Europe, and vice versd ; where the barometer rises before bad 
weather, and falls before good ; where the north is the hot wind, 
and the south the cold ; where the hu:nblest house is fitted up 
with cedar ; where the fields are fenced with mahogany, and 
myrtle-trees are burnt for fire-wood ; where the swans are black 
and the eagles white ; where the kangaroo, an anifnal between 
the squirrel and the deer, has five claws on its fore-paws, and 
three talon: on its hind-legs, like a bird, and yet hops on its 
tail ; where the mole lays eggs, and has a duck’s bill; where 
there is a bird with a broom in its mouth instead of a tongue ; 
where there is a fish one half belonging to the genus Raja and 
the other to that of Sgxalus ; where the pears are made of wood, 
with the stalk at the broader end; and where the cherry grows 
with the stone on the outside.—Field’s New South Wales, 
p. 461.” 

JUST as improved machifery, adopted *in a locality to-which 
the old trage was a stranger, through not being there hampered 
with old customs and much invested capital, may bring with it the 
futur® trade, so an intelligent and rapidly-p-oz-essinz nation like 
Japan, by the free choice of the latest improvements in educa- 
tional organisation from both Europe and America, may even 
have something to teach, Hence the United State; Bureau of 
Education has lately published a circular containing a statistical 
survey of the system now adopted there. There is a Minister of 
Education over all; candidates. for schoo® coftnittees are 
nominated by each locality—seither a large city or a province— 
into which the country is divided ; a*selection is mdz from 
them by the Governor, and the chosen members are paid. These 
are schools of general education diwided into three grades, to 
pass through all of which occupies eight years. The study of 
literature gives the choice of either Japanese or Chimese, the® 
former requiring three years, the latter four. English, or if 
preferred, French or German, is required to be learnt in ‘Il 
middle-class schools, as well as in the highesf, At the one® 
University a course of instruction in the department of science 
is provided in mathematics, physics, chemistry, biology, astro- 
nomy, engineering, geology, mining, and metallurgy. There 
are astronomical and meteor slogic#l obsegvatories, botanical 
gardens, and museums. , Courses are provided ir medicine, 


ding up to a special degree after a course of five years, and in 
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pharmacy af@r 2 course of three. Independent of the ne 
versity are the Military Academy and the Engineering College, 
the last two out of the six years’ course of the latter being spent 
in practical applications? Technical education is divided into 
‘chemical and mechanicale There are higher schools in the 
country for nearly every special purpose ; but with all this care- 
fully-proportioned system the titles and objects of thirty societies 
show how thoroughly the English systra of voluntary associa- 
tion is making its yay as a method of supply to educational 
‘demand. 


On presenting to the St. Petersburg Academy of Sciences his 
new researches into the language of his ‘‘ Codex Comanicus,” 
published by Count Kunn, Prof. Radloff made a few remarks 
well worthy of attention (Bulltin, vol. xxxi. No. 1). After 
having carefully catalogued all words appearing in the ‘* Codex,” 
oath agloff has collected, under each separate word, the words 
akin to it in different Turkish dialets, so as to show their kinship 
at once. It appears that the Comanic dialect belongs to the 
great group of Turkish dialects which M. Radloff describes as 
the Kypchak group; the parent language having been spoken 
from the ninth to the thirteenth centuries by those Tartaws who 
inhabited the Steppes from the Altai Mountains to the Black 
Sea. They now comprise the Abakan Tartars, the Barabintsys, 
the Irtysh and Kazın Tartars, and the Kirghizes. The ‘‘ Codex” 
thus offers a sample of the o!dest language spoken by the 
Kypchak stem After having concluded his researches into 
this dialect, Prof. Radloff will devote his attention to the Uigur 
languages, for which we have so rich a material; and then he 
will take up the third group of the Seldjuck languages. Only 
after such an inquiry, he says, may we hope to attain a thorough 
knowledge of the whole of the Turkish languages, because all 
the newer material, and much of the older, belongs to the arti- 
ficial written languages. The Osman and the Jagatai (or East 


Turkish) dialects are not representatives of defined groups of’ 


dialects, but artificial languages based, the latter on the Uigur 
language, and the former on the Seljuk, with a mixture of dif- 
ferent other dialects. As to the Kazan written languags, it is a 
most varie mixture, in which Osman are minzled with Djagatai 
forms, while the people are acquainted with neither of them. 


WE have received the Proceedings of the Windsor and Eton 
Scientific Society for the past year. It contains reports of a few 
lectures on general scidntific subject We do not see any evi- 
dence of that local scientific work for which these societies are 
so remarkable, and which is the most beneficial outcofhe of their 
activity. Still, the President, who must be a good judge, in his 
address for the year states that the Society is steadily but surely 
making its mark as one of the many aids to intellectual improve- 
ment which are offered to the people of Windsor and the neigh- 
bourhood by the Albert Institute and the various societies 
associated with it. 2 


COMMENT’wag® made in this journal on a recent date re- 
specting the enemies of frogs. Mr. W. August Carter, of the 
Fisheries Section of the® Colonial and Indian Exhibition, has 
made furthér observations upon the subject, and finds that the 
tortoise must be added to tlm list of foes. With a view of sub- 
stantiating this fact Mr. Carter placed some medium-sized frogs 

“with sev@ral tortoises of the same dimensions, when the latter 
immediately attacked them ferociou ly, and held them firmly by 
thé legs, notwithstanding their efforts to escape. The tortoises 
“were, h8wever, unable to devour more than a portion of the leg, 
which they did with much apparent difficulty, the frogs afterwards 
escaping, but only to be recaptured and similarly treated. Con- 
sidering t@e tortoises measured only 1} inches in length, they 
displayed remarkahle courage, whilst their agility was certainly 
greater than that usually displayed ky these members of the 
Chelonian family, pe ~ 
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A VERY large Specimen of the Ascension turtle died at the 
Colonial and Indian Aquarium last week. It was the only ùne 
of this species on view, and had been éħe object of con-iderable 
notice og acount of its colossal proportions. As a further proof 
of the tenacity of life amongst tuftigs, it may þe remarked that 
this particular specimen had existed more than two mantlfs with- 
out food. Atits death roo eggs werg found in it, the retention 
of which doubtless proved fatal to the turtle. š 
TuE additions to the Zoological Society’s Gardens during the 
pa&t week include an Ourang-Outang (Simia satyrus $) from 
Borneo, presented by Mr. H. H.qRiccard; a White-handed 
Gibbon (Æ; /odates lar) from the Malay Peninsula, a Binturong 
(Arctictis binturong &), a White-whiskered Paradoxure (7ars- 
doxurus leucomystax) from Malacca, presented by Mr. Dudley 
Hervey ; a Binturong (Arctictis binturong) from Malacca, pre- 
sented by Capt. Robert Hay ; a Common Genet (Genetta vul- 
garis), South European, presented by Mr. J. Chutch Dixon; a 
Macaque Monkey (Afacacus cynomolgus 6 ) from India, prevented 
by Miss Grace Balfoug; a Green Monkey Cercopithecus eulli- 
trichus $),from West Africa, presented by Mr. Duncan .\rm- 
*strong ; an Indian Civet (Viver icula malaccensis 8) from India, 
pfesented by Capt. Archibald Douglas, R.N.; a Herring Gwl 
(Larus argentatus), British, presented by Mr. C. A. Marriott ; 
two Black-billed Tree Ducks (Dendrocygna arborea), a Viola evus 
Night Heron (Nycticorax violaceus), a Brazilian Cormorant 
(Phalacrocorax brasilianus), a Fugitive Snake (Dremicus Jugi- 
tivus) from the Bahamas, presentéd by Mrs. E. Blake; two 
Mexican Guans (Penelope purpurascens) from Mexico, presented 
by Mr. E. A. Clowes; a Garden’s Night Heron (Nyen ory 
gardeni) from St. Kitts, West Indies, presented by Dr. A, Boon, 
F.R.C.S. ; seven Common Vipers (Vipera berus), from Hamp- 
shire, presented by Mr. Walter Blaker; four Three-toed Sand 
Skinks (Seps tridactylus), South European, piesented by 
Mr. f. C. Warbury; a Puma (Felis concolor) from South 
America, a White-handed Gibbon (Æy/obates lar) from the 
Malay Peninsula, ten Adorned Ceratophrys (Ceratophrys ornata) 
from Buenos Ayres, deposited; two Viscachas (Luge fomigs 
trichodact; lus 2 2), two Crossed Vipayg (Craspedvcephalus alter- 
natus) from Buenos Ayres, a South American Flamingo (Phernico- 
plerus ignipalliatus), a Roseate Spoonbill (Platalea ajaja\efrom 
South America, a Harnessed Antelope (7rag.laphus scPiptus), 
two Balearic Cranes (Balearica pavonina) from West Afr'ca, 
two Lineated Kaleeges (Zuplocamus lineatus & 9) from. Tenas- 
serim, a Porose Crocodile (Crocodilus porosus) from Ceylon, a 
Bald Ouakari (Brachyurus calvus 6) from Brazil, purchased ; a 
Burrhel Wild Sheep (Ovis burrhel), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE MELBOURNE OBSERVATORY.—We have received Mr. 
Ellery’s Report, dated October 6, 1885, which refers to the year 
ending the previous June 30. The great reflector, after some 
sligh” repairs, readjustments, &c., is stated to be in excellent 
working order. The work done@vith this instrument has been 
chiefly confined to a revision of southern nebule, already observed 
by former observers, preliminary to publication. One hundred and 
seventy-two nebulæ have been re-observed and re-drawn to com- 
pare with the plates to be published. Many of these nebulæ have 
been observed twice, and some three times, and none were com- 
pleted until they had been obsegved on a first-class night., The 
new transit-circle with object-glass of 8 inches aperture, con- 
structed by Messrs. Typughton and Simms, has been in con- 
tinuous use for all the meridian work of the Observatory since 
August 22, 1884, and has proved very satisfactory in every 
respect. The numbes of right a cension observations obtained 
with this instrumen{®since its erection was 2287, and the 
number of declination observations 983, comprising obser- 
vations of a list of stars selected by Dr. Auwers for 
reduction of zone and Transit of Venus observations, stars 
observed with comets, and stars selected from the Mel- 
bourne zones. All thé’ individual observatiams are completely 
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reduced. The second Melbourne general catalqgue, containing 
thé meridian results from 1871 to 1884 inclusive, thus incor- 
porating the whole of thg results obtained with the old transit- 
circle up to the date of its disuse, is in process of formation. 
An alteration has been made dn the photo-heliograph,@o as to 
secure®a picture of 8 inches diameter ingfead of ,4 inches, as 
formefly., There have been several interruptions to the con- 
tinuity of the sun-photoggaphs during the Year, owing to de- 
rangement of the instrument and dome, and only 130 pictures 
Were obtained up ‘to June 11, when the instrument was dis- 
mantled for repairs. The sixth folume of the results of astro- 
nomical observations for the Years 1876 to 1880 inclusive, Was 
published in February 1885, and has been distributed. The 
first part of the observatfons with the great Melbourne tele- 
scope (NATURE, vol. xxxiii. p. 538), from its erection in 1869 to 
the present date, has also been published during the year to 
which this Report refers. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 YUNE 20-26 


( FOR the reckaning of time the civil day, commencing at 
-Greenwich mean midnight, counting the hours on to 24, 
is here employed.) $ o 


At Greenwich on Fune 20 è . 
Sun rises, 3h. 44m. ; souths, 12h. 1m. 14°5s.; sets, 20h. 18m. ; 
decl. on meridian, 23° 27’ N.: Sidereal Time at Sunset, 
14h. 14m, 
Moon (four days after Full) rises, 22h. 7m.* ; souths, 


2h. 49m. ; 
sets, 7h. 36m. ; decl. on meridian, 15° 34’ S. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m. h. m. ed 
Mercury... 417 a 1245 a 21 13 24 57 N. 
Venus... un I 50 .. 9 I4 16 38 15 14N. 
Mars ee II 280. 1745 m oF 24N. 
Jupiter e ID 4O o I7 56 o12* 1... 2I19N, 
Saturn 4 40 I2 50 2I O 22 37N. 


* Indicates that the rising is that of the preceding evening and the setting 


that of the following morning. 


Ld 
Occultations of Stars by the Moon (visible at Greenwich) 
Corresponding 
June Star Mag.  Disap Reap. “gles from ver- 


e inverted image 


he m. h. m. 5 
21 a.. B.A.C. 7487 ... Oh ... 89 258 
64... 


C. O 36... 155 
24 g 24 Piscium 043... 147 «... 87 241 


June * 

2I Sun at greatest declination north ; longest day in 

northern latitudes. 
Variable Stars 
Star è R.A. Decl, 
h m. o 47 h. m. 
U Cephei O 52'2 ... 81 16 N. ...June 24, I 14 m 
R Virginis .., 12 32°77... 7 37N... n} 25 m 
W Virgin ... 13 202... 2475, .. ,, 26, 220M 
3 Librze k 14549... 8 45. ... ,, 26, 23°32 m 
U Corone ... 15 13°6...32 4N.... ,, 20,20 41 m 
U Ophiuchi... 17 108... 1 20N... 4, 21, 214m 
and at intervals of 20 8 

X Sagittarii... 17 40°4 ... 27 47 S. .. June 26, 2 % M 
U Sagittarii... 18 25'2 ..919 12S. ... 4, 22, 3 OM 
B Lyre... 18 45°9... 33 14N.... 5, 26, 21 30 AL. 
n Aquilze : 19 46°7 0 43N... 4, 23,22 om 
T Delphini ... 20 40°! 15 59 N 93> $235 M 
5 Cephei + 22 24'9 ... 57 50N » 22, 230m 
R Pegasi 23 0'9.. 9 56N » 25; M 


° M signifies maxirgum ; 2 minimum. 
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GEOGRAPHICAL NOTES 


THE paper on the aborigines of Formosa, by Mr. G. Taylor, 
in the China Review, to which we hav already adverted, is 
continued in the last number (vol. xiv. No. 4), and as it pro- 
gresses it contains more and more information, especially with 
regard to the number of different tribes end their various customs, 
which is wholly new, either in European publications or in those 
of the Far East. gThe number last not&ed concluded with the 


















|. Formosa, 


‘and unscientific. 


; which the Senger and Chicos debeuck into the 
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Paiwans, the tribe with which the Dutch camé in @ontact in the 


setenteenth century, during their temporary occupation of part of 
and of which therefore we had the most information. 
The present instalment deals with several other tribes, including 
one very peculiar and hitherto unknown people, the Gaviangans, 
who are comparatively few in number, inhabiting lofty moun- 
tains, and having many superstitions with regard to hills and 
the spirits which inhabit them. We have also an account of 
the Tipuns, the most powerful tribe in southern Formosa, 
inhabiting the great fin inland from the headland marked 
Double Peak on the charts of the east cepst. These have a 
tradition that they came from some other country hundreds of 
years ago, but they appear now to differ little from their neigh- 
bours the Paiwans. But there is one very radical distinction, 
viz., that when a man marries he enters his wifes family, 
whereas amongst the Paiwans the reverse is the case. Amongst 
them tattooing is a mark of rank, and is strictly prohibited to 
the commonalty. Another tribe described is the Amias, The 
Chinese class these as aborigines, but the true aboriginal tribes 
look on them as foreigners. They have a curious trælse 
their origin, but the aborigines have the more prosaic one of 
shipwreck, and it appears that the Amias do noteconsider them- 
selves entitled to equal social rank with the other savages. In 
appearance and customs they differ much from their neighbours, 
and worship one Supreme Being, not a multitude of spirits. 
They U@lieve in an after state, dependent on personal conduct in 
this life, and they have a sort of purgatory amongst their 
beliefs. They have a vague notion of lands and peoples where 
communication is carried on by means of other than oral speech. 
This, says Mr. Taylor, is the only trace in South Formosa of 
any original idea of writing. Their explanations of certain 
natural phenomena, such as thunder and lightning, sun$et and 
sunrise, are curious. Earthquakes they believe to be caused by 
a pig scratching itself against an iron bar stuc« into the earth. 
This paper leaves on the mind, even more strongly than its pre- 
decessor, the impression that in the future Formosa will offer 
ethnological problems as interesting and complicated as any 
equal area on the earth’s surface, It is clear, too, that all the 
divisions of the inhabitants of the island hithesto given by 
writers, whether Chinese or Europeans, are wholly incorrect 
There are wider differences amongst the 
tribes, and a far greater number of different tribes, than has ever 
been supposed. Moreover, it is obvious that in the present 
state of our knowledge of the tribes, it would be idle to theorise 
about them. Mr. Taylor, dealing only with a very small section 
in the south of the island, has described six or seven tribes ; 
amongst these we find some calling themselves aborigines, and 
looking down as strangers and new-comers on others who have 
been generally supposed to be aborigines. In view of the wild 
and inaccessible nature of a large part of the eastern half of 
Formosa, and of the danger of entering it on account of the 
chronic State of war which “exists between the natives and their 
Chinese masters, it must be a long time before a clear or trust- 
worthy ethnological account of Formosa can be written. It is 
quite possible that some of the largest ethnological problems of 
the Far East may be involved in Formosa; the knot may, 
perhaps, lie there. Meantime, Mr. Taylor deserves thanks for 
his careful and interesting collection of new facts which. are 
vital to the discussion of Formosan ethnology. % 


A REPORT addressed by Col. Fontana, the Governor of 
Chubut, to the President of the Argentine Republic, gives 
details of the exploration of Chubut up to the@Andts lately made 
by the Governor. The Expedition, consisting of thirty men, 
left Raiwon, the chief town of Chubut derritory, on Octeber 14, 
and returned on February 8, having traversed about 2080 leagues 
in four months. It first followed the tortuous course of the Rie 
Chubut to its source in the Cordil¥eras, about the 42nd degree 
south latitude, the northern limit ofeChubut, and then, c ossing 
well-watered and fertile prairies and enormous forests reached * 
the 46th parallel. It discovered three ‘passages into Chili, and 
laid down accurately the courses of several rivers heretofre 
fixed by guess-work. Col. Fontana believes hg was the first to, 
quench his thirst in the spring from which the River® Senger 
takes its rise: he has removed the doubts which existed respect- 
ing Lakes Colne and Musters, and verified their positions; and 
he has determined the geographical position of the spots at 

ake. He 

promises in a short time to have complet@éd maps which will 
correct many errors concerning the hydrography and orography 
# this region. = 
, =. 
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We have r@ceived the annual report for 1885 of the Russian® 


Geographical Society, which, contains short accounts of tke 
expeditions of M. Prjevalsky to Central Asia, M. Potanin to 
China, M. Grum-Grziailo in the sub-Ramir region, MM. 
Wolter and@®Trusman ; and the usual notices on works for which 
the medals of the Society’ were awarded. Geographers surely 
will be sorry not to find in this report any notice of the work 
done by the Caucasian and Siberian branches of the Society, 
which usually so greatly increases the value of the annual report 


of the Russian Geographical Society. ° 


WE are glad toMearn from the last Annual Report of the 
Russian Geographical Society that the Appendix to the Russian 
Gazetteer, by P. P. Semenoff, is in course of preparation. The 
full edition of the observations at the Polar Stations on Novaya 
Zemlya and on the Lena; the remarkable collection of maps 
dealing with the delta of the Amu-daria, Baron Kaulbars ; and 
a geological map of the shores of Lake Baikal, are also in 
preparation, : 

© “alpine last meeting of the Paris Geographical Society, Dr. 
Maurel read a paper on his travels in Cochin China and Cam- 
bodia, on a mision from the Minister of Public Instruction. By 
means of a series of maps representing the Indo-Chinese peninsula 
in the seventh, eleventh, eighteenth, and nineteenth centuries, he 


showed the relative importance at different epochs of each of 


the peoples inhabiting this region. He then gave aegeneral 
account of the country, its geography, climate, population, &c. 
A large collection of ethnographical objects which he had with 
him added much interest to that part of his paper. The young 
Cambodians at present being educated in Paris were present, 


_ clothed in the national costume. 








THE DETERMINATION OF THE INDEX OF 
REFRACTION OF A FLUID BY MEANS OF 


THE MICROSCOPE 


OF the various means adopted hitherto for the determination 
of the tefractive index of a fluid, the most usually adopted 

has been that of the hollow prism, telescope, and collimator. 
This method involves (a) the determination of the angle of the 


prism ; (8) the position of minimum deviation ; (y) the use of 


monochromatic light, if errors arising from the different dis- 
persive qualities of the substances are to be avoided. These 
preliminaries render the labour of determining the index a very 
difficult task, and the observer will scarcely expect to accomplish 
more than one observation at a sitting. 

Cleaning the prism is not the least of the troubles, and when 
we add to them the fact that many liquids are so opaque that 
sufficient light can scarcely be passed through them for the 
obseryation, it is not sirprising that so few have been found to 
possess the courage necessary for aflacking the probldm. The 
writer having had occasion for frequent determination of the 
index of refraction, has found the use of the microscope far sur- 
passes the usual method in giving results of the greatest delicacy 
combined with a minimum of cost and of time. 

Starting with the well-known fact, that an object viewed 
through a medium whose refractive index is different from that 
of air wilbtccupy a different position from its image, or in the 


language of the text-books, v = # + 4 where v determines the 


Bu 
position of the geometrical focus of a pencil after direct refraction 
through a plate whose thickness is ¢, the writer was led to adopt 
the folowing plan. & 

a _ On art ardinary ‘slip ” as used for mounting preparations for 
fhe microscope a delicate mark is made with a writing diamond, 
A large but very thin “‘cover-glass” is cut in half, and its pieces 
cemented to the “slip” on either side of the mark, leaving a 
space of about one-eighth of an inch ; then, resting on these sup- 
ports, and bridging over the intervening space, is placed a small 
hit very thin “‘cover-glass,” and a drop of the fluid to be 
examined is ryn under this, 

Th@ fine mark made on the ‘“‘slip” is now viewed through 
this with the microscope, using as high a power as possible, for 
the higher the dbjective the more delicate will be its focal adjust- 
ment ; hen the object is in focus*the position of the ‘‘ fine 
adjustment” must bəreşd ofs The microscope must then be 
left, and fhe slip temoved for the examination of any other fluid. 
The top cover-glass is lifted off, the glip cleaned, the same cover- 
glass replaced, and a drop of a different fluid run under. Re- 

a» 
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placing now the slip upon the stage, 
which was previously in focus, it will be found that an alteya- 
tion of the fine adjustment is necessary 
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» 
and looking for the mark 


to bring it into focus. — 
If the medium is of lower refractive index, the objective 
will havg t8 be lowered, and conversely. Thus a rapid com- 


parison of the relative refractive {indexes of two medja may 


easily be mafle. ? 


° 
e But not only can the relative refractive powers of different 


bodies be thus obtained ; the absoıte numerical values may 
with the greatest accuracy be determined. For this it is essen- 
tial that the fine adjustment sgrew should have accurate micro- 
meter divisions, and this is usualJy the case now that immersion 
objectives are in common use. Two fluids must be selected 
whose refractive indexes present a Gide difference, say oil of 
cassia and water ; focus the mark, first viewed through water, 
secondly viewed through oil of cassia, and read off the number 
of divisions the screw has been turned through in the alteration 
of the focus. The refractive indexes of oil of cassia and water 
being known from the tables, a numerical value will by the 
formula be obtained for each division of the scrgw-head, and 
thus the absolute numerical index of any medium easily be 
determined. 

By this simple and inexpensive method ehe writer has ob- 
tained from fifteen to twenty absolute indexes in a sitting of 
an hour’s duration. 

e The importang of obtaining suitable media of high refractive 
index for mounting objects to be viewed with very high powers 
cannot be overestimated, for not only is a wider cone of light 
thus brought to bear upon the object, but its image is advanced, 
so that a greater working distance is obtained between the front 
lens of the objective and the cover-glass, 

GoRDON THOMPSON 

St. Charles’s College, Noiting Hill 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—The twentieth annual report of the Museums 
and ecture-Rooms Syndicate, lately issued, recounts continuous 
progress in many scientific departments. The number of 
students attending demonstrations in the Cavendish Laboratory 
reached 100 last winter, and during the year twelve persons 
have done original work in the Laboratory. 

The Plumian Professor (Mr. G. II. Darwin) introduced a nev 
feature last summer by giving’a cours@pof lectures in the Long 
Vacation, and the attendance (thirteen) was encouraging. Few 
students attend the Plumian Professor's advanced lectuyes on 
the orbits and perturbations of planets. . 

In mechanism Prof. Stuart reports that the temporary museum 
and lecture-room has become very insufficient. 

In chemistry there has been a considerable increase of 
students in advanced classes and special departments. The new 
laboratory is now being vigorously advanced. The classes in 
mineralogy maintgin an average of sixteen students. The 
acquisition of 250 specimens from Mr. Field’s collection has 
added some minerals previously unrepresented, and has im- 
proved the collection considerably for students’ use. ® 

In geology Prof. Hughes regrets the disadvantages of his 
present accommodation for teaching and lecturing, and finds 
the specimens of value are lost to the Museum because of its 
inadequate means of displaying them. A valuable collection of 
Cretaceous Cambridge fossils, goany of them type-specimens, 
has been presented by Mr. James Carter of Cambridge. 

Mr. Marr, Fellow of St. John’s College, is engaged upon 
the arrangemext of the Foreign and British Cambrian fossils, of 
which it will be desirable soon to publish a new catalogue. The 
petrological series has been rearranged, and also the collection of 
microscope slides. ‘the Upper Jurassic fossils have been largely 
added to and rearranged. Many interesting aliditions to the 
museum are chronicled in the report. It shows how largely the 
Museum gains"from th® interest of present and former students at 
Cambridge. 

Prof. Bab@&gton has been chiefly occupied with the study of 
different parts of the Herbarium—especially the magnificent col- 
lection of European Rubi—and the identification of plants sent 
by botanists from a distance. Dr. Vines’s students have num- 
bered nearly sixty, and the Botanical Laboratory is incon- 
veniently crowded. The commencement of a botanical museum 
has been made by Messrs, Potter and Gardiner, with the object 
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of jllustrating the ordinary text-books in the haads of students. 
Many interesting specimens have been given by Sir Joseph 
Hooker and-Mr. Thisetyon Dyer, Messrs. Potter, Vines, Gar- 
diner, Hillhouse, and Miss B, K. Taylor of Girton €ollege. 

In the Museums of Zoologyeand Gomparative Anatofhy some 
most yBeful workehzs been one by the Strgckland Çurator (Mr. 
Gadow) ® exhibiting the characteristic parts of birds, labelled 
and illustrated by printegl descriptions. A lecture-room for 
animal morphology is urgently required. The attendances in 
the Lent Term this year were :—Elementary Biology, 163 ; 
Elementary Morphology, 94; ° Advanced Morphology, 16; 
total 273. Besides the two Icturers, nine graduates and ad- 
vanced students took part gn demonstrating to the classes. Prof. 
Macalister reports that the new iron dissecting-room has been 
very satisfactory, and far more anatomical work has been done 
than ever before in the University. 

The number of students in the elementary physiology classes 
have averaged 130 each term ; while an average’ of over 30 
attended advanced lectures. In pathology Prof. Roy has given 
‘systematic lectures on general pathology, a demonstration course 
‘on morbid anatomy, a practical pathology course, morbid his- 
tology classes, &c.gand has found it necessary to engage Mr. 
Joseph Griffiths, M.B. Edin., as his assist&nt. Space and other 
actommodation being deficient hampers the extension of theg 
work. 

Vigorous work in natural science will go of during July afd 
August. Mr. Fenton will give a course of chemistry, and the 
University and Cavendish Laboratories will be opn. Mr. 
Potter will lecture on systematic botany with practical work. 
Repetition classes in histology and physiology will be given by 
‘a demonstrator, and Dr. Hill will: conduct a class for prac- 
tical histology. Prof. Macalister will give demonstrations in 
osteology ; and other lectures will be given regularly in con- 
nection with the medical school by Prof, Humphry, Prof. Roy, 
Dr. Anningson, Dr. Ingle, &c. “Ihe courses will begin from 
July 7 to 12. 

Mr. W. H. Caldwell, Fellow of Cains College, and Balfour 
Student, having returned to Camb idge from Australia with a 
large supply of valuable material, asks for a room in which to 
prosecute his original researches. This it is proposed to eupply 
at a cost of r1o/. on the roof of a portion of the Museum 
Buildings, 
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Aryerican Journal of Science, May.—The columnar structure 
in thee igneous rocks on Orange Mountain, New Jersey, by 
„Joseph P. Iddings. This paper, read before the Philosophical 
Society of Washington, June 1885, deals especially with the 
large vertical columnar formations of O’Rourke’s Quarry south 
of I lewellyn Park, and with the still more interesting case of 
‘curving and radiating columns in the Undercliff Quarry near the 
north gate of the same park. ‘These lava sheets are studied in 
connection with the general theory of c&umnar formation, 
which is attributed to a cracking produced by the shrinkage of 
the mass pon further cooling after it has consolidated into rock, 
which still retains a great amount of heat. As the consolidation 
‘due to surface-cooling proceeds inward, the resistance to con- 
traction parallel to the surface increases at a greater rate than 
that normal to it, a point may then be reached where resiyance 
in the first-named direction will exceed that in the second, and 
the resulting rupture will be rÊ pendicular to the cooling surface. 
The wavy form of some of the columns in Orange Mountain 
suggests irregularities in the mass which disturbed the uniform 
-advance of the lines of maximum strain, and caused them to 
«deviate from parallelism. —Larval theory of the origin of tissue, 
by A. Hyatt. This is an abstract of a paper published in the 
Proceedings of the Boston Socieay of Natural History (1884), in 
which an attempt is‘made to trace a phyletic connection between 
Protozoa and Metazoa, and also to shovfthat tH® tissue-cells of 
the latter are similar to asexual larvæ and related by their modes 
‘of development to Protozoa, just as larval forms among the 
Metazoa themselves are related to the apcestral adults of the 
different groups to which they belong.“eIn the abstract the 
‘suggestion is added that Volvox and Eudorina are true inter- 
mediate forms entitled to be called Mesozoa or Blastrea. The 
author’s conclusions bear directly on the results already ob- 
tained by Semper, Dohrn; and others in tracing the origin of the 
vertebrates to son® worm-] ke type.—Cretaceous metamorphic 
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rocks of California, by George F. Becker. Du®ing a recent 
investigation of the Californian quicksilver deposits by the 
United States Geological Survey, the crystalline and serpentinoid 
metamorphic rocks ef the coast-ranges have been subjected to an 
elaborate examination. Pending a complete report, ® summary 
of the results is given in the present paper, all detailed proofs 
being deferred until final publication. The field-work was 
carried out by the author and Mr. H. W. Turner, the chemical 
analyses by Dr. W. H. fifelville ; and the microscopical examina- 
tions jointly by the author and Mr. Waldemar Lindgren. The 
question of metamorphism has perhaps neve® before been studied 
under more favourable conditions: a solid basis has been ob- 
tained for further inquiry, while the results already secured are 
sufficiently definite to form an important aid for the investigation 
of metamorphic areas in other geological regions. One im- 
portant result is the full confirmation of von Rath and Bischof’ 
views regarding the probable conversion of feldspar intoserpentine. 
There seems to be no doubt that the phenomenon occurs in 
the Californian coast-ranges where the feldspars are corroded 
externally, cracks widened irregularly and filled witl ad 
tine, and in some cases elongated teeth of serpentine may be 
seen biting into the clear feldspathic mass. It i@ impossible to 
explain these and many similar occurrences, except on the sup- 
position that a reaction between some fluid and the feldspars has 
yieldedgserpentine. Quartz also, which is well known to be 
sometimes converted into talc, is in the same region transformed 
into serpentine. —Arnold Guyot, by James D. Dana. This is a 
biographical sketch of the distinguished Swiss naturalist; 
brought down to the year 1848, when he settled in the United 
States.—On the determination of fossil dicotyledonous leaves, 
by Lester F. Ward. The writer offers some critical yemarks 
on the views, and especially on the system of nomenclature, 
advocated by Dr. A. G. Nathorst of Stockholm in a paper on 
fossil floras recently published by him in the Sotanis. hes 
Centralblate (xxvi., 1886).—Pseudomorphs of limonite after 
pyrite, by Erastus G. Smith. It is shown that the common 
hydrated oxides of iron generally referred to limonite are un- 
doubtedly alteration products of ferrous oxide, or decomposition- 
products of other iron-bearing minerals. Thefr secondary 
nature is clearly shown in the'various occurrences where crystal- 
line form is jet retained, giving clearly-defined pseudomorphs of 
ferric hydrate after the original mineral. An interesting’ case is 
described of such an alteration of pyrite into ferric hydrate, in 
which the crystalline form of the pyrite is sharply defined.— 
Influence of motion of the medium on the velocity of light, by 
Albert A. Michelson and Edward W. Morley. A series of 
important investigations are described, tending fully to confirm 
Fizeau’s classical experiment of 1851, which proved that the 
luminiferous ether is entirely unaffected by the motion of the 
matter which it permeates.— Note on the structure of tempered 
steel, by C. Barus and V.@Strouhal. Te results are given of 
some experiments on the structure of steel, a full report on 
which wilb appear in Bulletin No. 35 of the U.S. Geological 
Survey.—Brookite from Magnet Cove, Arkansas, by Samuel L. 
Penfeld. A description is given of a fine crystal of brookite 
from the collection of Prof. G. J. Brush. It belongs to the 
variety classed as arkansite by C. ‘A. Shephard. 


Bulletin de l’ Académie Royale de Belgique, Marche6.—Deter- 
mination of the direction and velocity of the motion of the solar 
system through space, bf M. P. Ubaghs. So far from being a 
constant quantity, the systematic aberration of the sun and its 
satellites was already shown to vary with time“in right ascension 
and declination. It was also seen that, by taking into account 
this fact in studying the motion of the selar system, it might be 
possible to determine not only the direction and vel@city of thee - 
motion, but also its extent and even the mean distance of the 
stars selected for the purpose of comparison. The author here 
undertakes to apply the principle to® certain groups of stars of A 
like magnitude, and although the results are not absolifely uni- 
form, the agreement is sufficiently close to justify the conclusion 
that theory and practice are, on the whole, in harmony. The 
direction of the motion has been somewhat aecurately deter- e 
mined, but the mean velocity expressed by the fraction or 109 of 
the mean radius of the earth’s orbit would appear to be far less 
than that usually attributed by astronomers to the motion of the 
solar system.—On the study of ‘arithmetical events,”*by M. E. 
Cesàro. In explanation of the e&pres@on®*‘ arithmetical events,” 


. this young and profoundly original mathematician remarks that 


Pa systems with which ht is here occupied are constituted by 
umbers taken at hap-hazard. When sach.g system happens to 
h 3 
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enjoy a property capable of being stated in advance, it consti- , 
tutes for him- an event («s événement). By mears of some 
extremely difficult and subtle analytical transformations he 
arrives at a very genem] and remarkaleeformula, by means of 
which he®olves with thegreatest ease a number of curious arith- , 
metical problems, such as: ‘ What probability is there that in 
any given division the most approximate quotient will be the , 
quotient by default (far défaut)? What probability is there® 
that, if an integer taken at hazard be gigided by the sum of two 
other integers taken at hazard, the quotient by default will be an 
odd number ?”—@n the oxidation of hydrochloric acid under the | 
influence of light, by M. Leo Backelandt. This paper deals with 
the phenomenon observed by the author, that concentrated pure 
hydrochloric acid exposed to the action of sunlight in a badly- | 
stopped flask after some time turns yellow, and emits an odour of 
chlorine. The change is shown to be duz to a process of oxida- 
tion, the atmospheric oxygen consuming the hydrogen of the 
hydrochloric acid and liberating the chlorine. Under ana'ogos 
e Gizcum tances hydriodic acid acts in the same way, liberating 
Tesenie,—Notes on the rocks of Kantavu Island, Fiji Archi- 
pelago, by M, A. Renard. The author deals mainly with the 
andesites of tfe port of Kantavu, where they assume a ace 


disposition.—Examination of the objections made by M. Hira 
against the kinetic theory of the gases, by M. R. Clausius. 
While admitting the genetal care and accuracy with which 
M. Hirn has conducted his extensive experiments, the 
author argues on theoretical grounds that they are in no 
way opposed to the now generally accepted kinetic thzory. 


Rendiconti del Reale Istituto Lombards, April 15.—On the 
permanent magnetism of steel at various temperatures, by Dr. 
G. Poloni. In this paper, which is supplementary to the two 
memoirs published by the author in 1878 and 1882, several in- 
teresting experiments are described with a series of magn -ts 
subjected to the action of heat within the limits of 15° and 300° 
C.—Note on a new acid isomerous with aspartic acid, by Prof. 
G. Körner. The formula of this acid, which the author pro- 
poses to name a-iso-aspartic or a-amido-isosuccinic acid, is— 

CH; 


ļ—co,H 
TNH, 


COH. 


Rivista Scientifico-Jndustrial, April 15.—A new method of 
measuring the thermic expansion of solid bodies, by Prof. Filippo 
_ Artimini, The author describes an ingenious apparatus which 
he has constructed for the purpose of determining with sufficient 
accuracy the increase in the linear dimensions of solids, derived 
from the internal mofion communicate] to matter by thermic 
-energy. ° i 

April 30-May 15.—On the real atomic heat of simple bodies 

in the mechanical theory of heat and the formulas r@lating to it, 
by Prof.’ Alessandro Sandrucci. In Hirn’s ‘* Mechanical ‘Theory 
of Heat” the expression real atomic heat is applied to the pro- 
duct of the atomic weight a of a simple body by its absolute 
calorific capacicy A’, and it is shown that this quantity should be 
independgnt of temperature, and equal and constant for all 
existing simple bodies ; but the deductions are established inde- 
pendently of any hypothesis on the nature of heat. Prof. San- 
drucci now inquires whether, given a certain hypothesis on the 
nature of Heat, and determining the physical concept of real 
atomic hzat in said hypothesis, it might be possible to obtain 
general and numerical results equal, or very nearly equal, to 


- e those alfeady found by Hirn.—On a new saponiferous plant, by 


Prof. G. Licopoli. To the Saponaria offcinalis, the Quillaja 
Saponaria, and a few othet plants of this class Prof. Licopoli 
now adds the Zyterolobiumm Timbouva, Martius, which is widely 


° diffuse@ throughout South Brazil and Uruguay. 
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Roya] Society, May 20.—‘‘On the Lifting Power of Elec- 
tro-Magnets and the MmgneMsation of Iron.” By Shelford 
Bidwell, M.A. ° 

If an electro-magnet be excited eby a- gradually increasing 


2 


increase of sustaining power to increase of current becomes 
rapidly smaller ; and it has generally been assumed that®this 
ratio continues to diminish indefinitely, so that an.nfinite current 
would notgmpart to a magnet much greater lifting power than 
that wĦich it possesses when an approach to “ saturation” is 
first indicalgd. Joyle estimated tht the attraction woul never 
be as much as 299 lbs, per square inch of sectional mre&; and, 
much later, Rowland assigned 17 lbs. per square inch, or 


' 12,420 grms. per square centimetre as the limit for iron of good 
` quality. s 


e Having reason to doubt thèse conclusions, the author made 
some experiments with an iron ting cut into two equal parts, 
each of which was surrounded by agcoil containing nearly 1000 
turns of insulated wire. When one-half of the ring was used 
as an electro-magnet, and th? other half as an armature (no 
current being passed through its coil), the weight supported was 
with a current of 4'3 amperes 13,109 grms., and with 6°2 
amperes 14,209 grms., per square centimetre of surface. The 
lifting power therefore exceeded that which had been previously 
considered the.greatest possible ; nor was there ® ny indication 
that a limit was being approached. But it was of greater in- 
terest to observe the effects produced when ĝo% portions of the 
ring were brought whder the influence of gradually increasing 
currents, he conditions then being nearly the same as in Row- 
lind’s experiments. It was found that wien the magnetic force 
fiad reached 50°C.G.S. units, at which point the weight sus- 
tained was about 10,000 grms. per square centimetre, the falling 
off in the rate of increase of the lifting power was well marked. 
And it continued to diminish until the magnetic force was 250 
units and the weight supported 14,000 grms. But from this 
point the maguetising current and the wright that could be carried 
increased in exactly the sam: proportion, and continued to do 
so until the magnetic force had been carried up to 585 units, 
when the experiment was stopped, the maximu n weight sup- 
ported having been 15,905 grms. per square centimetre, or 
229°3 lbs, per square inch. Detailed results are given in the 
first and second columns of the table. A curve plotted with 
the magnetic forces as abscissze, and the weights lifted as ordi- 
nates, becomes, when the magnetic force is greater than 240 
unita a sensibly straight line inclined to the horizontal axis. 

It occurred to the author that these results might be applied 
to the investigation of the changes of magnetisation which corre- 
spond to changes of magnetic force. For if W = the grms. 
weight supported per square centimetre, /7= the magneyic 
force, and Z = the magnetisagion, then for the divided ring | 


We = anl* + H/; 2 
eo 

and by giving to W and H the values found to correspond, it 
becomes possible to find corresponding values of // and 7. 
These are contained in the first and third columns of the table. 
When / has exceeded about 200, the ratio of Z to Æ no longer 
continues to dininish, and the curve expressing the relation 
between them apparently becomes a straight line. “Vere the 
experiment carrie much further, a tendency to a limit would 
probably be indicated; but if there is one it must be con- 
siderably higher than it is generally believed to be. e w~ 

If & denote the susceptibility, u the permeability, and B the 
magnetic induction, then Z = 2H, u = 1 + 47k, and B = Bd, 
Hence the values of 4, p, and B corresponding to different 
values of H can be found, and are given in the table. The 
figues in the last two columns are of great interest. Row- 
land, in order to exhibit the re@ults of his well-known experi- 
ments in the form of a curve which (as he believed) would be of 
finite dimensions, plotted the values of » as ordinates against 
those of Æ as abscissee. The curve of u thus obtained, after 
reaching a maximum for Z = 5009, fell rapidly and in an almost 
straight line towards the horizontal axis. Assuming that the 
line would continue to be strajght until it actually met the axis, 
Rowland concluded that the maximum of magnetic induction 
was about 17,9c0 unit 

Now the greatest magnetic force used in Rowland’s experi- 
ments was gnly 64 C.G.S. units; the imaginary part of his 
curve, therefore, corgesponds to values of Æ ranging from 64 to 
infinity. A part aj®this exceedingly wide gap is filled by the 
author’s experiments, in which Æ reaches 585 ; and if the values. 
of p and #& given in the table are plotted, the curve will be 
found (after a rapid descent) to dexd round soon after the limit 
of Rowland’s observations, ultimately becoming, when B = 


current, a limit is soqgn reached beyond which the ratioNef | 19,8 0, almost parallel to the axis of B. © 
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The generally-accepted ideas as to the limits òf magnetisation 
and magnetic induction therefore need modification. 
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May 27.—‘‘On the Relation between the Thickness and the 
Surface-tensio? of Liquid Films.” By A. W. Reinold, M.A., 
F.R.S., Professor of Physics in thè Royal Naval College, 
Greenwich, and A. W. Rücker, M. A., F.R.S. 

Plateau, Lüdtge, dhd van der Mensbruggħe have investigated 
experimentally the relation between the thickness and surface- 
tension of thin films. None of these observers, however, have 
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nearly all black, while the other displayed a littfe black and the 
coldurs of the first and second orders. Both films were then 
allowed to thin, and assuming (in accordance with previous 
observations of the authors) that that which was already black 
remained in a constant state, any change of diameter which took 
place, as the coloured film became black, could be observed. 

Ina second group of experiments a cylinder was balanced 

eagainst a sphere. As a spherical film thins more slowly than a 
cylinder, a comparison between a thick film (sphere) and a 
black or partially black fl (cylinder) could be made without 
having recourse to an electric current, and greater differences of 
thickness were obtained than in the earlier observations. 

The differences of surface-tension measured in these observa- 
tions were very small. They never exceeded 1*5 per cent., and 
the black films were sometimes more and sometimes less curved 
than the thicker films with which they were compared. There 
was no evidence of any regular change in the surface-tension as 
the thickness diminished, and the average difference between 
the tension of the black and coloured films as deduced from 
fifteen experiments was only 0°13 per cent. 

The general result of the inquiry, therefore, appears to be 
that when the black part of a soap-film forms in thamormal way, 
Spreading slowly over the surface, no evidence of any change in 
surface-tension dependent on the thickness of the film is furnished 

Gy a direct comparison of the tensions of thin and thick films over 


used films thin enough to show the black of the first order of@| @ range Bf thickness extending from 1350 žo 12 millionths of a 


Newton’s colours. The authors have therefore made a careful 
comparison of the surface-tension of ‘black films with that of 
coloured films, the thickness of which was from Io to roo times 
greater. The principle of the method is the same as that 
utilised in Liidtge’s experiments. The interiors of the films to 
be compared are connected, and the relation between their 
surface-tensions is deduced from measurements by which their 
curvature is determined. In the authors’ experiments a cylin- 
drical film was thus balanced against another, which, though 
sometimes cylindrical and sometimes spherical, was initially of 
the same curvature as itself. The necessity for this arrangement 
arises from the fact that the authors’ previous observations have 
shown that a cylindrical film thins to the black of the first order 
more readily than one of any other form. The fact that small 
changes in the forms of cylindrical and spherical films, attached 
to two circular rings, convert them into unduloids or nodoids, 
renders the mathematical theory somewhat complicated, but 
other considerations have been made to give way tu the necessity 
of Sbtaining films which readily yie|dl the black. 

Preliminary experimenf®*were instituted to test the observa- 
tions of Liidtge and van der Mensbrugghe as to difference of 
surfac@tension between two films, one of which had been 
formed “more recently than the other. These experiments 
showed that when one of the films was kept thick by supplying 
liquid to its upper support (flooding), while the other was 
allowed to thin, a considerable apparent difference of surface- 
tension was obtained. Before, however, this could be accepted 
as a trusmvorthy determination of an actual difference of sur- 
face-tension, several possible sources of errog had to be con- 
sidered. Thus, experiment shows (1) that the fact that 
the thickey film displays the greater surface-tension cannot 
be attributed to any peculiarity of the apparatus or mode 
of thickening adopted ; (2) that it is not due to the weight of 
the thicker film ; and (3) that only a small part of the observed 
difference can be ascribed to any slipping of the film over the 
liquid attachments to the solid supports. ° 

The cause of the phenomenore cannot at present be assigned 
with certainty. Perhaps many causes are at work,’ Reasons 
are given for the conclusion that it is merely an instance of the 
difficulty which many observers have found in preserving a liquid 
surface pure. 

On the assumption that the rapid change in the surface-tension 
of a newly-formed film is not due to its thinning, but to a dis- 
turbing cause, attempts were ther? made to eliminate this cause, 
or reduce it so as-to compare films of very differegt thicknesses. 

Two methods of attacking the problen¥ were carried out. In 
the first the procedure was as follows:—The diameters of two 
cylindrical films were measured when they were “in the same 
state ; an electric current was passed up ong of them in order to 
thicken it; and then, after a sufficient length"of time had elapsed 
for the direct effect due to the disturbance produced by the 
current to pass off, the diameters were again measured. By this 
means it was possible to compare two films, one of which was 

° 


millimetre, 

This conclusion is based upon a method of experiment by 
which a change of $ per cent. in the value of the tension must 
have been detected, had it existed, and upon fifteen independent 
comparisons of the tensions of black and coloured films. J 

The authors next discuss the bearing of their observations 
upon the question of the magnitude of the so-called ‘radius of 
molecular attraction.” They point out that if the mere equality 
in the surface-tensions of thick and thin films is to be considered 
conclusive, they have accumulated much stronger evidence for 
the statement that the radius of molecular attraction is less than 
half the thickness of a black film, ie. <6 x 1078mm. than 
Plateau produced for the assertion that 59 X 10%mm. is a 
superior limit to its magnitude. They are, however, unwilling 
to draw this conclusion from their experiments until an explana- 
tion is forthcoming in harmony with it, of the apparent dis- 
continuity in the thickness of the film which always (except 
under very special circumstances) occurs at the edge of the 
black. 

They are themselves inclined to look upon the sharp edge of 
the black as evidence of a change in surface-tension due to the 
tenuity of the film, and to regard the result of tbeir experiments 
as fixing a superior limit (0°5 per cent.) to the difference of the 
tension of the black and coloured parts, 

As no explanation of the discontinuitye at the edge of, the 


black has {as far as the authors are aware) ever been put for- ' 


ward, they qonclude by a suggestion which, though no doubt of 
a speculative character, may serve to draw attention to a subject 
which ¢s they believe of considerable interest. 

They show that the main facts to be accounted for, viz. the 
discontinuity, the uniform thickness of the black, the wide 
variations in the thickness of the part of the coloured film which 
is in contact with the black, and the equality in tht surface- 
tensions of the black and goloured films, could be explained if it 
were supposed that the surface-tension has a critical value when 
the thickness is somewhat greater than 12 X 106° mm. 

The possibility of the existence of such a critical value has 
been pointed out by Maxwell (Zneyel. Brit., art. “ Capillarity ”). 
It would be explained by the assumption frequently made in 
discussions on the nature of molecular forces, that as the distance 
between two molecules diminishes,ethe mutual force between 
them is alternatively attractive and repulsive. 


: $ ° 

June 10.—‘‘On some New Elements in Gadolinite and 
Samarskite, Detected Spectroscopically.” By William Crookeg, 
F.R.S., V.P.C.S. é , 

The recent discovery by my distinguished friend M. dé Bois- 
baudran (Comptes rendus, cii., p. 1003, May 3, 1886) of the 
existence of a new element which he calls Dysprosium, makes it 
unadvisable on my part, as ‘a fellow investigator in spectroscopic 
research, to delay any longer theannogncement of some of the 
results I have obtained during the fractionations of the samarskite 
and gadolinite earths. n 
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I will fiit take the earths which give absorption-spectra when 
their solutions are examined „by transmitted light. These ecur 
chiefly at the higher end, beginning with didymium and proceed- 
ing, through samarium, holmium, &c., to, erbium, which is one 
of the least basic. The earths which give phosphorescent spectra 
chiefly occur at the lowe? end, but each group overlaps the other ; 
for instance, yttria occurs above erbia. 

One of the highest of the absorption-spectrum earths is 
didymia. The spectrum of didymium, as generally met with, is 
well known, and is given in my faper on “Radiant Matter 
Spectroscopy : Pert 2, Samarium ” (par. 135). 

It has long been suspected that didymium is not a simple body, 
and in June 1885 Dr. C. Auer announced that by a series of 
many hundred fractional crystallisations he had succeeded in 
splitting up didymium into two new elements, one giving leek- 
green salts and the other rose-red salts. The green body he 
called Praseodymium and the rose-red Neodymium. I have not 
found that my method of fractionation gives a decomposition 
similar to this; probably didymium will be found to split up in 


© «mehan one direction, according to the method adopted ; but 


by pushing the fractionations at the didymium end of the series 
to a considwrable extent, a change gradually comes over the 
spectrum. At the lower end the earth gives an absorption- 
spectrum such as is usually attributed to didymium, but with no 
trace of some of the bands in the blue end, the one at A 449 
being especially noticeable by its absence. The inférmediate 
earths give the old didymium spectrum, the relative intensities of 
some of the bands varying according to the position of the earth 
in the series, the band 443 becoming visible as the higher end is 
approached. The highest fractions of all give the band 443 one 
of the most prominent in the spectrum, being accompanied by 
other fainter bands which are absent in the lowest didymium 
spectrum. 

I now come to a branch of the subject which promises to 
yield results even more fruitful than those given by the examina- 
tion of absorption-spectra : I refer to the spectra yielded by some 
of the earths when phosphoresced zz vacuo. This method 
has been so fully explained before the Royal Society, in my 
papers on®‘‘ Radiant Matter Spectroscopy,” that I need not 
repeat it. 

In my Bakerian Lecture on Yttrium (Phil. Trans., Part 3, 
1885) I described the phosphorescent spectrum of this earth, and 
gave a drawing of it. In the Samarium paper I gave a similar 
description and drawing of the samarium spectrum, and also 
described and illustrated some anomalous results obtained when 
yttria and samaria were mixed together. Under the conditions 
described in the paper a sharp and brilliant orange line made its 
appearance, which at that time seemed as if it belonged to the 
samarium spectrum, and was only developed in greater intensity 
by the presence of yttria. This explanation, however, did not 


satisfy me, and I “called the Ime (a 609 = a 2693) “the 


anomalous line,” intending to return to it at the firssopportunity. 
I have since further investigated the occurrence of this line, with 
more than usual good fortune in the extent and importance of the 
new facts thereby disclosed. 

Systematic fractionation was carried on with’ the portions of 
the general series giving the strongest appearance of line 609, 
an l it sbon became apparent that the line closely followed 
saii arium, The presence of yttria was not necessary to bring it 
out, although by deadening the brightness of the other bands it 
was usefulp noteeeming to affect the line 609. Several circum- 
stances, however, tended to show that although line 609 accom- 
panigd samarium with the utmost pertinacity, it was not so integral 
a part of its spectrum as the other red, green, and orange lines. 


*® For instance, the chemical as well as physical behaviour of these 


line-forming bodies was different. On closely comparing the 
spectra of specimens of samaria from different sources, line 609 
varied much in intensity, in some cases being strong and in 
others almost absent. The addition of yttria was found to greatly 
Bae the red, orange, and green lines of samarium, while yttria 
ad little or go effect on the line 609 ; again, a little lime entirely 
supptessed line 609, while it brought out the samarium lines with 
increased vigour. Finally attempts to separate line 609 from 
samarium, and those portions of the samarskite earths in which 
it chiefly concentrated, resulted in ‘Sufficient success to, show me 
that, given time enongly andean almost inexhaustible supply of 
material, a sepa#ation would not be difficult. 
But what was then practically impossible to me, restricted with 
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limited time and means, Nature has succeeded in effecting in the 
most perfect manner. I had been working on samarskiter and 
many observations had led me to thjnk that the proportion of 
band-forrging constituents varied slightly in the same earth from 
differ@t minerals. Amoggst others, gadolinite showed indica- 
tions of such a differentiation, ahd therefore J continued the work 
on this mfheral. “Very few fractionations were necespary to shuw 
that the body giving line 609 was not present in the gadolin:te 
earths, no admixtures of yttria did samaria from this source 
giving a trace of it. It follows, therefore, that the body whee 
hosphorescent spectrum gives line 609 occurs in samarskite, } ut 
not in gadolinite ; thus it cannot be due to samarium, yttrium, 
or a mixture of these two elements; the only other proba! le 
alternative is that the source of thi$line is a new clement. 

Chemical fractionation is very similar to the formation of a 
spectrum with a very wide slit anda succession of shaliow prisnis, 
The centre portion remains unchanged for a long time, and the 
only approach to purity at first will be at the two ends, while a 
considerable series of operations is needed to produce an 
appreciable change in the centre. ie 

During the later fractionations of the gadolinite earths another 
set of facts, formerly only suspected, have assume! consistent 
form. The spectrums bands which hitherto Thad thought belonged 
to yttria,soon began fo vary in intensity among themselves, and 
continued fractionating increased the differences first observed. 

Tt would exceeal the limits of a preliminary note were I to ener 
into details respecting the chemical and physical reasons which 
lead me to the definite conclusions I now bring before this Society. 
More than 2000 fractionations have been performed to settle this 
single point. I will content myself with stating the results, ‘Lhe 
earth hitherto called yttria appears to be a highly complex boty, 
capable of being dissociated into several simpler substances, each 
of which gives a phosphorescent spectrum of great simplicity, 
consisting for the most part of only one line. _ a 

Taking the constituents in order of approximate basicity (the 
chemical analogue of refrangibility) the lowest earthy constituent 
gives a violet band (A 456), which I have reason to believe belongs 
to ytterbia. Next comes a deep blue band (A 482‘; then the 
strong citron band (A 574), which has increased in sharpness till 
it deserves to be called a line ; then come a close pair of greenish- 
blue lines (A 549 and A 541, mean 545) ; then a red band (A 610, 
then a deep red band (A 647), next a yellow band (A 597); then 
another green line (A 564) ; this (in samarskite yttria) is followed 
by the orange line (A 609) of which I have already spoken ; and 
finally, the three samarium, bands remain at the highest | a€ of 
the series. These for the present I ¢enot touch, having my harls 
fully occupied with the more easily resolvable earths. : 

In the Comptes rendus for April 19, 1886, M. de Roisbeu- 
dran announced to the Academy that M. de Marignac, the 
discoverer of Ya, had selected for it the name Gadolinium. In 
February last I gave a short note on the earth Ya (roc. Roy. 
Soc., No. 243, February 1886, and NATURE, vol, xxxiii., p. 525) 
jn which I described its phosphorescent spectrum (agreeing 
exactly with that given by Ya of M. de Marignac’s pyparation). 
Referring to my gaper it will be seen that Ya is composed of the 
following band-forming bodies :—(451), (549), (564), (597), 609), 
(619), together with a little samarium. Calling the samarium 
an impurity, it is thus seen that gadolinium is coffposed of at 
least four simpler bodies. The pair of green lines (A 541 and 
A 549, mean 545), being the strongest feature in its spectrum, may 
be taken as characteristic of gadolinium : the other lines are due 
to @ther bodies. 

A hitherto unrecognised b in the spectrum by absorption 
or phosphorescence is not of itself definite proof of a new ele- 
ment, but if it is supported by chemical facts such as I have 
brought forward there is sufficient grimd facie evidence that a 
new element is present. Until, however, the new earths are 
separated in sufficient purity to enable their atomic weights to be 
approximately determined, and their chemical and physical 
properties observed, I think i@is more prudent to regard them as 
elements on probation. I should therefore prefer to designate 
them provisionally ty the mean wave-length of the dominant 
band. In this I am following the plan adopted by astronomers 
in naming @he minor planets, which are known by a number 
encircled by a line.@ If, however, for the sake of easier discussion 
among chemists a* definite name is thought more convenient, I 
will follow the plan frequently adopted in such cares, and pro- 
visionally name these bodies as shown in the following 
table :—= e 
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Mean wave- 3 
Position of lines length of Provisional « 
° in the spectrum band or line name Probability 
Absorption-bands 443 Da New. : 
in violet and 451°5 Sa Dyspgosium. 
blue. See 475, e S8 New. © 
Bright lines ine— ° 7 
iolgt. o. 456 Sy Ytterbium. 
Deep blue . 482 Ga “New. 
Greenish - blue 
s (mean of a 
close pair . 545 ° G8 Gadolinium. 
Green . 564° Gy New. 
Citron 74. Gò New. 
Yellow 97 Ge New. 
Orange 609 Sò New. 
‘Red .. 619 G¢ New. 
Deep red 647 Gn New. 


The initial letters D, S, and G recall the origin of the earths 
respectively fren Didymium, Samarskite, and Gadolinite, 


Geological Society, May 26.—Prof. J. W. Judd, F.R.S., 
President, in the ch@ir.—John Allen Brown was elected a Fellow 
of the Society.—The following communications were read :— 
Further proofs of the pre-Cambrian age of certain granitoid, 
felsitic, and other rocks in North-Western Pasnbrokeshire, by 
Henry Hicks, M.D., F.R.S., F.G.S. In this paper the author 
gave the results obtained by him during a recent visit to North- 
West Pembrokeshire. He stated that he had further examined 
some of the sections referred to in his previous papers, as well 
as others not therein mentioned, and that he had obtained many 
additional facts confirmatory of the views expressed by him in 
those papers. The Lower Cambrian conglomerates and grits, 
he said, contained pebbles of nearly all the rocks in that area 
which he had claimed as of pre-Cambrian age ; and the frag- 
ments of the granitoid rocks, the felsitic rocks, the halleflintas, and 
of the various rocks of the Pebidian series which he had found, 
showed unmistakably that those rocks had assumed, in all im- 
portant particulars, their peculiar conditions before the fragments 
were broken off. Moreover, he stated that there was abundant 
evidence to show that the very newest of the pre-Cambrian rocks 
of the’area had been greatly crushed, cleaved, and porcellanised 
before any of the Cambrian sediments were deposited ; hence 
he maintained that there was in the area a most marked uncon- 
fofmity at the base of the Cambrian. At Chanter’s Seat, near 
St. David’s, he found thawhe Lower Cambrian grits and con- 
glomerates were, in parts, almost wholly made up of fragments 
of characteristic varieties of the granitoid rocks which form the 
Dimetif ridge near by. The so-called granite of Brawdy, 
Hayscastle, and Brimaston, he said, there was good evidence to 
show, was probably of the ‘age of the granitoid rocks of’ St. 
David’s. The mass of so-called granite near Newgale, he 
stated, was composed of rhyolities and breccias, undoubtedly of 
pre-Camkrian age. The Roch Castle and Trefgarn rocks, he 
stated, could not possibly be intrusive in Cambrian and Silurian 
strata, but belonged to a series of pre-Camtbrian rocks. He 
referred to the important evidence bearing on the age of these 
rocks giver! in a paper communicated to the Society, since his 
last paper was read, by Messrs. Marr and Roberts. These 
authors showed that in a quarry near Trefgarn Bridge a Cam- 
brian conglomerate, overlain by Olenus-shales, is to be seen 
resting on the eroded edges of the Trefgarn series. The aghor 
examined this section lately, ang obtained from the conglomer- 
ate some very large pebbles of the characteri-tic rocks called 
halleflintas, and of the ash-bands, both of which are found iz 
siu in the quarry. He therefore maintained that there was the 
most ample evidence to show that there was a great group 
of pre-Cambrian rocks exposed in North-West Pembrokeshire, 
and hence that he had proved conclusively that Dr. Geikie’s 
views in regard to these rocks, ae given in his paper and more 
recently in his text-book, are entirely erroneous.—On some 
rock-specimens collected by Dr. Hicks if North®Western Pem- 
brokeshire, by Prof, T. G. Bonney, D.Sc., LL.D., F.R.S., 
F.G.S. The author stated that he had examined nficroscopically 
a series of specimens collected by Dr. ge, and compared 
them with those described by Mr. T. Davies, in vol. xl. of the 
Quarterly Fournal, and with some in his own collection. He 
agreed with Mr. Davies’s conclusions in all important matters. 
The Chanter’s Seat conglomerate conjained many grains of 
quartz aid felspar, guriously like those minerals in the so-called 
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Bimetian, together with numerous small rolled &agments, about 
a quarter of an inch in diameter, exactly resembliify the finer- 
grained varieties of that rock, besides bits of felsite, similar to 
some which occur in the St. David’s district, quartzite, a quartz- 
schist, and an argillite. The rocks zi sé/vein the Trefgarn quarry 
were indurated trachytic ashes, togethey with the cusfous flinty 
rock which was the most typical of the so-called halleflintas, 
One of the pebbles from the overlying conglomerate perfectly 
corresponded with the last-named rock ; others appeared to be 
most probably from ag gitered trachytic ash, differing only 
varietally from those zz siu. After prolonged examination 
of this “‘häileflinta” of Trefgarn and the Similar rocks from 
Roch, he was of opinion that while it was possible that some 
specimens might be altered ashes, most of them were originally 
rhyolites or obs:dians, devitrified, and then silicified by the pas- 
sage of water which had contained silica in solution, ‘The 
Trefgarn group obviously could not be intrusive in the Lower 
Cambrian, and it was extremely improba'le that the Roch 
Castle series was newer than the basement conglomerate of that 
district. The-Brawdy granitoid rock might be a granite, but at 
any rate it presented considerable resemblance to th 1- 
metian.” It was therefore evident that the Cambrian conglo- 
merate of St. David’s was formed from a very vafied series of 
rocks, some of them much older than it, and that the Dimetian 
could not be intrusive in it. Moreover, even if the Dimetian 
should bg proved ultimately to be a granite, and the core of a 
volcano which had emitted the rhyolites, sufficient time must 
have elapsed after its consolidation and prior to the making of 
the conglomerate to remove, by denudation, a great mass of 
overlying rock. Hence, whatever its nature, it was pre- 
Cambrian.—On the glaciation of South Lancashire, Cheshire, 
and the Welsh border, by Aubrey Strahan, F.G.S., H.M. 
Geological Survey. By permission of the Director-General. 
The author stated that it may be concluded that (1) the striæ on 
the English and Welsh sides respectively, while showing varia- 
tions among themselves, by a marked preponderance in one 
quarter of the compass, indicate a direction of principal glacia- 
tion, this direction being on the English side from about 
N.N. W., and on the Welsh from about E.S.E. (a The direc- 
tion of glaciation in both districts agrees very closely with that 
of the transportation of the drift, but is- only locally influenced 
by the form of the ground. (3) The striæ are by no means uni- 
versal, but are found almost exclusively in connection with those 
beds in the drift which contain evidence of the actual presence 
ofice. The striæ are not such as can have been produced by 
valley-glaciers ; they go across and not down the valleys, nor 
are there any moraines. The marine origin of the drilts is indi- 
cated by their well-marked stratification as a whole, by the 
alternations of well-washed sands and gravels with the Boulder- 
clays, and by the occurrence through all the beds of marine 
shells. 
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Royal {Microscopical Society, May 12.—The Rev.’ Dr. 
Dallinger, K. R.S., President, in the chair.—The President re- 
ferred to the death of Dr. J. Matthews, 2 member of Council, 
and aeresolution of sympathy and condolence with the family 
was adopted.—Mr. J. Mayall, jun., exhibited and described a 
new pattern of-the radial microscope by Mr. Swift, in which a 
rack was added to the arc, and a removable mechanical stage 
provided by which the object was clipped without «2y inter- 
mediate plate. —Mr. J. D. Hirst’s communication was read 
referring to the report in*the Yoxrual of the Royal Society of 
N.S. Wales, attributing to him the view that a highly refractive 
mounting medium enabled objectives of small aperture to com- 
pete in resolution with wide-angled oil-immersion objectives. 
Mr. Hirst explained that the report “vas so worded "as to 
convey a totally erroneous impression of what he claimed, 
which was only that the highly refragtive medium would render 
difficult test diatoms so easy to a good high-angled water lens 
that the superiority of the oil-immefsion objective will not be 
apparent, except under the very deepest eye-pieces.—Mr® C. D. 
Ahrens’s paper, on a new polarising prism, was read ; also Prof. 
Thompson’s letter in commendation of it as unrivalled for u& 
as a polariser, having flat ends, wide angle, atd abseece of 
distortion or coloured fringes.—Dr. Sternberg’s paper on Micro- 
coccus pasteuri was read, in which he called attention to the 
characters which distinguisle it in a very definite manner from the 
microbe of fowl-cholera, it differing from ¿be latter, noe only in 
its morphology, but in the fact that it $ not fagal to fowls.—Mr. 
F. H. Evans exhibited some photomicrographs produced by the 
Woodburytype process froni negatives by himself, and transferred 
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to glass for Igntefn illustration. They were shown upon a 
portable screen by Mr. G. Smith of the Sciopticon Co. Mw 
Evans claimed that he had beer more than ordinarily successful 
in overcoming the chief difficulty in the matter, that of obtaining 
such a focus as would poperly represent tife various planes of 
even deep objects, and thisewithout loss of natural effect. The 
objects illustrated c mprised Diatoms and Des-nids, Foraminifera, 
Polycystina, star-fishes, sections of Echinus spines, insect prepara- 
tions, animal parasites, and anatomical and vegetable sections, 
the remarkable clearness of most of th® photographs calling 
forth frequent favourgble comments from the Fellows present. 


Entomological Society, June 2.—Mr. R. McLachlan, 
F.R.S., President, in the chair.—The following gentlemen were 
elected Fellows, viz. Mr. C. Baron-Clarke, M.A., F.R.S., Mr. 


Dannatt, Mr. H. Wallis-Kew, Mr. J. P. Mutch, Mr. B. W. 


Neave, Mr. A. C. F. Morgan, and Mr. W. Warren, M.A.— 
Mr. Stevens exhibilel an example of Heydenia auromaculala, 
from the Shetlands, a species new to Britain.—Dr. Sharp exhi- 
bited certain specimens of Stafhylinide, specially prepared and 
Diam ceils of cardboard, sealed up with layers of bleached 
shellac.—Mr. Billups exhibited Afedcorus luridus, Ruthe, a 
species of Jch7monide new to Britain. —Mr. W. White exhi- 
bited cocoons of Cerura vinul, and made some observations as 
to the mode by which the perfect insect escapes from these solid 
structures. He thought that formic acid secreted by theginsect 
was a probable factor in the operation. The question of how 
the parasitic Jchneumonide and Diptera escaped from these 
cocoons was also raised, and the President, Baron Osten-Sacken, 
Mr. Waterhouse, and Prof. Meldola, made remarks on the sub- 
ject.—Mr. Elisha exhibited living larvæ of Geometra smarag- 
daria, from the Essex marshes. Ile also exhibited the singular 
pup of A. dennettii.tMr. Howard Vaughan exhibited a long 
series of Peronea hastiana, showing the innumerable varieties of 
the species. He also exhibited, on behalf of Mr. Sidney Webb, 
of Dover, an interesting series of Cidaria suffuma'a, and read 
notes on the varieties of this species, communicated by Mr. 
Webb. Mr. Jenner-Weir, Mr. Waterhouse, Dr. Sharp, Mr. 
Distant, and Mr. Stainton took part in the discus-ion which 
ensued. — Mr.’ A. G. Butler communicated a paper on new 
genera and species of Lepidoptera- Heterocera from the Au-tralian 
region, in which 21 new genera, and 103 new species were 
described.—Dr. Baly communicated a paper on uncharacterised 
species of Diabrotica. 
EDINBURGH 


Mathematical Society, June 11.—Dr. R. M. Ferguson, 
President, in the chair.—Mr. Alexander Robertson discussed a 
problem in combinations. —Mr. John Alison gave a mnemonic 
for a group of trigonometrical formule.—Mr. A. Y. Fraser 
read a communication from Mr. George A. Gibson on integra- 
tion by parts and succesgive reduction. 
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Academy of Sciences, June 7.—M. Jurien de la Gravière, 
President, in the chair.—Remarks on the works of M. Jean 
Claude Bouquet, by M. Halphen. To this notice is appended 
a list of the scientific writings of the illustrious mathematician, 
who was born at Morteau, Franche-Comté, on September 7, 
1819, and died on September 9, 1885.—A new method of deter- 
mining the refractions of light at all altitudes by means of the 
known value of one alone (continued), by M. Lewy. The 
formulas are hgre gjven by which various refractions may be 
found after one has been determined by the method already 
explained.—On the part played by Lavoisier in determining the 
unit ‘of Weight in the metfical system, by M. C. Wolf. The 
$ rfect data contained in Delambre’s ‘‘Base du Système 
Métrique” are here supplemenjed from fresh documents tracing 
the action of Lavoisier in determining the various standards of 
weight in the metrical system adopted by the French Govern- 
ment at thè close of the last century.—Heat of combustion and 
formation of the sugars, hydrates of carbon, and allied poly- 
atonfic atoms, by MM. Berthelot and Vieille. By their new 
method the authof$ have at last succeeded in ef‘ecting complete 
co nbustion of the sugars by free oxygen, thereby correcting the 
determinations already obtained by Rechenberg with the chlorate 
of potash for mannite, dulcite, lactose, succharose, cellulose, and 
some other®substances.—l'resh opservations on the ammonia 
present in the ground, by MM. Berthelot and André. In reply 
to M. Schlceging’s last note the authors deal with the interesting 
p oblems suggested by that chemist’s remarks on the laws regu- 
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lating the interchange of ammonia between the atmosphere and 
the earth.—On te atomic weight and the spectrum of germaniu, 
by M. Lecocq de Boisbaudran. Undeg the induction-spark a 
fine specimen of this element received ffom M. Winkler yields a 
beautiful epe&rum with remarkably bright blue and violet rays, with 
atomic weight 72°27. Germanium Wald therefage appear %0 lie, 
not between bismuth? and antimony, as at first suppgsec, but 
getween silicium atd tin, like the ekasilicium of Mendeleieff's 
classification. Winkler had fixed its afomic weight provisionally 
at 72°75.—Note on the age of the Pikermi, Mount Leberon? 
and Maragha fauna, by M. Albart Gaudry. The author’s obser- 
vatfons induce him to refer this geological epoch rather to the 
Middle than to the Upper Tertiary.—Researches on gelatine, by 
M. P. Schutzenberger.—Influence of the anzsthetic vapours on 
the living tissues, by M. R. Dubois. The paper gives a descrip- 
tion of the action exercised by the vapours of chloroform, ether, 
sulphuret of carbon, and alcohol on the protoplasm of the animal 
and vegetable tissues. The action is regarded not so much as 
one of coagulation, as of substitution analogous to that obtained 
by Graham when studying the effects of ether, alchol, &c., on 
the mineral colloidal hydrates.—Observations of the comet ¢ 
(1886) made at the Observatory of Lyons with the Brunner six- 
inch equatorial, by M. Gonnessiat.—Note on te herpolhodie, by 
M. Hess.—Extension of the general law of solidification to 
#ymol and napthaline, by M. F. M. Raoult. ‘lhe figures o61 
ang 0°64, here determined for these two substances, approach as 
nearly as possible to 0°62 given by the author’s general law of 
solidification announced some years ago.—On a visual illusion 
and the apparent oscillation of the stars, by M. II. de Parville. 
The phenomenon of the apparent motion of slightly illumined 
bodies in the midst of darkness is here associated with that 
of the apparent motion of the stars known to the Germans 
by the name of Sternschwanken.—Action of the hydrogenated 
acids on vanadic acid, by M. A. Ditte.—Action of the 
oxide of lead on the hydrochlorate of ammonia, by M. F 

Isambert. ‘This reaction, which absorbs heat, is shown to be 
entirely analogous to a phenomenon of dissociation, and con- 
trolled by the ordinary laws of dissociation.—Note on the molyb- 
date of cerium, by M. Alph. Cossa. The form of this substance 
prepared by different processes by the author and M. Didi r, 
confirnis the strict analogy of molecular structure between certain 
combinations of the metals of cerite and the corresponding 
combinations of calcium and lead.—Note on a new alloy of 
aluminium, by M. Bourbouze. This useful alloy, consisting of 
10 parts tin and 1.0 aluminium, is white, and has rather a higher 
density (2°85) than the pure metal.—Otrehe presence of chole- 
sterine in some new fatty substances of vegetable origin, by 
MM. Ed. Heckel and Fr. Schlagdenhauffen —On the presence 
of cholesterine in the carrot; researches on this direct ‘prin- 
ciple, by M. A. Arnaud. The cholesterine yielded by the 
carrot contains : carbon, 83'90; hydrogen, 12°20 ; oxygen. 3°00 

It is insoluble in water, but very soluble in boiling alcohol, in the 
sulphuret of carbon, chloroform, and oils. It thus differs little 
from animal cholesterine, and is absolutely identical weth the 
substance derived bygHesse from the Calabar bean.Note on 
piliganine, the alkaloid of Lycopodiacea from Brazil, by M. 
Adriau. The piligan plant, which yields this principJe, is a 
lycopod closely allied to the European Z. Selago, and probably 
the variety known in Brazil as Z. Seussurus. The extract is a 
strong poison, soluble in water, in alcohol, and chloroform.—Re- 
searches on the vegetable development of the sugar beetroot, by 
M. Aingé Girard.—On the crystalline form of the pyrophosphates 
and hypophosphates of soda, by M. §J. Dufet.—On anthophyllite, 
an orthorhombic amphibole with two prismatic cleavages, m 
(110) (mm = 125° about), anda third, 4’ (o10), by M. A. La- 
croix.—On the development of the elements of the gray cortical 
substance of the cerebral circumvolutions, by M. W. Vignal.— 
On a chronometer with magnetic coupling, by M. A. d’Arsonvyal. 
This is an apparatus constructed at the suggestion o&M. Brown- 
Séquard for the purpose of deternflning the velocity of sensitive 
impressions transmitted through the spinal marrow in a normal 
or pathologic state. —Not&on sacculine, by M. Y. Delage. The 
author replies to the objections recently urged by M. Giard 
against some of @he results announced by him on the evolution 
of sacculine.—On the irfernal air of insects compared with that 
of plants, by M. J. Pefrou.—On the stratigraphic structure of 
the Sierra Nevada and Sierra de Ronda, South Spain, by MM. 

Ch. Barrois and Alb. Offret.—On the geology of the Central 
Tunisian region between Ref and Kairwan, by M. G. Rolland. 
—On the genus Bornia, F. Roemer, one of tge most charac 
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teyistic fossil plants of the Kulm and Uppef Devonian forma- 
tions, by M. B. Renault. 
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Physiological Society, May g4.—Dr. KosseP reported on 
experfments inststuted by Wr. Raske in the chemical division of 
the Physiological Institute, under his superintenflence, on the 
chemical composition of,the brain of the &mbryos of hornee 
cattle. The occurrence of definite chemical substances, for 
txample, elastine, keratine, cerebrine, in altogether special 
tissues, made it appear desiralse to establish whether, during 
the process of development, *the chemical composition or *the 
morphological structure was the primary. Seeing that the brain 
of the embryo was very lymphatic, the composition and quantity 
of the lymph, which saturated all tissues of the embryo, were 
first ascertained and subtracted from the collective mass. The 
values found in two brains were compared with the results of 
the chemical investigation of brains carried out a considerable 
time ago in the laboratory of Prof. Hoppe-Seyler. . The in- 
vestigation ®referred to had shown that the gray substance 
of the brain of full-grown cattle differed essentially from 
the white substance. The gray sukstance, in the first place, con- 
tained but very Iftle cerebrine, probablynone at all ; the white 
substance, on the other hand, contained more than 9 per cent. 
of the dry material. The gray substance was further distine 
guished from the white by its less amount of cholesterine and 
its greater quantity of albumen and extractives. In the defect 
in cerebrine, in the small amount of cholesterine, and in the 
copious supply of albumen and extractives, the brains of the 
embryos of horned cattle held exactly the same position as did the 
gray substance of grown-up brains. It was only in the quantity 
of lecithine and of salts that the embryonal brains demonstrated 
any difference from the gray substance. The embryonal brain 
was, therefore, very essentially distinguished from the white 
substance—a phenomenon in harmony with the fact that in the 
embryonal brain medullated nerve-fibres were not met with.— 
Prof. Christiani handed in his book published last year, ‘Zur 
Physiologie des Gehirns,” and added some statements in corro- 
boration of the view there set forth regarding the power of 
seeing on the part of rabbits after complete extirpation of 
Munck’s sphere of vision. Prof. Gudden and Prof. Luciani had 
also, he said, found animals which after such operations had 
yet the power of sight. He sharply defined the difference 
between Prof. Munk and himself by saying that the former 
maintained an animal must bg totally.blind after excision of 
the sphere of vision ofboth sides, whereas his own observa- 
tions allowed him to take up the position only that an 
anfrgal after such an operation might get totally blind.—Dr. 
Virchow communicated the results of the investigations carried 
out by Herr Canfield, in the Anatomical Museum, into the 
accommodation apparatus of a bird’s eye. In order to get at 
a knowledge of the physiological process of accommodation 
in the highly developed bird’s eye, the anatomical substra- 
tum r&quired to be gained. The investigation brought to light, 
in point of fact, a very long series of diffgences in the arrange- 
ment and development of the different formations of the appara- 
tus situate between cornea, sclera, lens, and iris, among the 
different species of birds, great horned owl, owl, starling, dove, 
goose, and others. These differences the speaker illustrated by 
drawings, but no physiological explanation of them had yet 
been arrived at.—-Dr. Gossels had made experiments regard- 
ing. the secretion of nitrates through the urine in men and 
birds (duck and fowl), the neitriment administered having been 
in every case the same, nitrates being in some instances given, 
and also in some instances not given. By these experiments it 
was demonstrated that, in the case of animals secreting uric 
acid; a large part of the nitrates that had been partaken was again 
excreted, but that a still larger part disappeared in the body. 
As to wha became of these latter nitrates, the speaker was not 
disposed to set up any hypoffesis.—Prof. Zuntz, referring to the 
latter point, observed that several years ago ig had been noticed 
in his laboratory that, after partakiflg of nitrate of ammonia, 
animals exhaled free nitrogen. A part at least of the nitrates, 
therefore, in accordance with this observation? was decomposed 
in the body and reduced to free nitroggh. 
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Geological Society, March 4. 7H. C. W. Crongvirt gave 
an account of-the formation of iron ochre in some little lakes in 


the province of Helsingland. The lakes drew their water frome | 
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the surrounding iron-containing streams. Whegyellow ochre 
stemed to collect on the clay, and the brown on the sand-bottom 
of the lakes. A factory has beén started for its utilisation.— 
Prof. W. C. Brégger gave an account of the Olenell zone of 
North America, maintaining that thi? zone, with its peculiar 
fossils, which in several instances seemed to be the original 
types for varieties subsequently appearing, did in America—as 
well as had been Jong known to be the case in Scandinavia— 
occupy a very low place in the geological strata below the true 
Paradoxide slate. —H® F. Tegræus gave an account of his studies 
of the glacial formations on the Island Gothland, in the 
Baltic. He stated that blocks and drifts proved that the 
glaciers had first moved in a south-westerly and afterward 
in an easterly direction. He had never found true ridges on the 
island, but certainly shore-terraces and terminal moraines.— Hr. 
E. Svedmark exhibited a specimen of argyrodite sent by Prof. 
Norkenskjéld, which contains the newly-discovered element 
germanium. , 
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MReMINCHIN’S TREATISE ON STATICS 


A Treatise on Statics, with Applications to Phystcs. 
By G. M. Minchin, M.A. Vol. II. 3rd ed. (pp. 512 + vi.)e 
Clarendon Press Series. (GJayendon Press, Oxon, 
1886.) à 


HIS new edition of this work has been separated 
into-two volumes. The first volume (351 pp-), 
dealing with “ Equilibrium of Coplanar Forces,” aims at 
the standard of Undergraduate Honours ; it is noticeable 
for the frequent use of graphic methods and for a long 
discussion on funicular polygons (now forming so im- 


© «apsiant a help in graphic applications to engineering) ; 


-e ementary methods). 


this was published in 1884. The second and longer 
volume is®a masterpiece of constructive skill in the 
adaptation of modern methods ; it is particularly notice- 
able for the introduction of the theory of screws and of 
astatic equilibrium, also for an extensive selection of 
excellent examples, and for the free use of hyperbolic and 
elliptic functions in solutions : the reading required is 
thus considerable ; it is, in fact, intended for those who 
seeks Honours. The work is so much improved in this 
edition that it merits an extended notice. The second 
volume is divided into only seven chapters, each of which 
is an essay on its special subject. The numbering of 
chapters and articles is continuous with Vol. I., whilst the 
pagination is distinct. 

Chaptef XIII. (the leading chapter, 64 pp.) deals with 
Non-Coplanar Forces, and contains the usual proposi- 
tions (16 pp.) about compounding and resolving forces 
and couples, about resultants, equilibrium, and central 
axis: then follow (48 pp.) the theory of screws, cylin- 
droids, complexes, and degrees of freedom ; the construc- 
tions given for the cylindroid are neat : in one the surface 
is traced by the blades of a pair of scissors, which open 
horizontally at a uniform rate, whilst the rivet falls 
vertically ; this giyes a vivid idea of the surface. 

Chapter XIV. (34 pp.) tređts of Astatic Equilibrium, 
which is defined to be a balance amongst fouces of fixed 
magnitudes and directions at definite points of a body 
subject to displacement. This is treated by quaternions, 
the Cartesian method being found cumbrous. Itis shown 
that a system of forces can always be astatically balanced 
by a sof of three forces in any given directions (and even 
by three equal rectangular forces} applied at three points 
lying in «a plane fixed in the body, and also by two 
forces if these points lie in a line, or by one force if they 
‘coimeide (the general proof of all this is easy by ele- 
This subject has some practical 
application in electrical measurements, for which an 
astatic magnet-pair isemuch used, and in seismometry, 
for Which it has been sought to make pendulums astatic 
for small displacements (see Milne’s new work on “ Earth- 
quakes,” p.626). 

chapter XV. (91 pp.) treats of Virtual Work. The 
term “work-coefficient” has here been with great ad- 
vantage introduced to replace the lengthy and žzcorrect 
term “generalised somponent of force.” Lagrange’s 


method is treated of atlength: its advantage is shown to | 
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consist inreducing all problems to the case wherein the 
displacements, are independent, by introducing internal? 
forces to represent the constraints. One disadvantage is 
its undue length, most marked in simple cases. Another 
isa decided tisk of error in estimating the work of the 
internal forces ; instances of erfor cue to ghis in Lagrange’s 
research& are sħown, eg. the cases (1) of an ipextensible 
surface wherein Lagrange agsumes (incorrectly) that 
3dS = o fully expresses the inextensibility ; and (2) of an 
extensible surface wherein he assumes (incorrectly) the 
vork of internal deformatien to be simply proportional 
to dS; and (3) of an elastic wire wherein Lagrange over- 
looks the distortion. A brief summary of Jellett’s re- 
searches on inextensible surfaces is ‘given, and it is 
shown that such a surface is quite determinate (and there- 
fore not deformable) if any bounding edge of it’ be fixed, 
except it be anticlastic or developable,g which latter 
admit of deformation when certain edges only on them 
are fixed. The surface-tensions of Iiquid-films are in- 
vestigated (12 pp.), and the experimental way of pro- 
ducing “several such forms is given, and their stability 


ediscussed. © 


Chapter XVI. (45 pp.). On Strings and Springs.— -The 
properties of strings in general, also on rough and smooth 
surfaces, are discussed, with some cases of the extensible 
string; next those of plane elastic rods and plane 
springs ; lastly, those of a twisted wire (20 pp.) : this last 
is important in electrometers. The interesting Šinetic 
analogies are shown (1) of a plane elastic rod with the 
simple pendulum, and (2) of a bent and twisted uniform 
wire with a heavy mass moving about a fixed point, viz. 
that the differential equations in the analogous problems 
are similar. : 

Chapter XVII. (123 pp.), on Attraction, is divided into 
four sections. 

Sec. I. (29 pp.). On Attraction in General.--It_ is 
explained that the law ,of gravitation implies that fhe 
attracting particles must be very small compared with 
their distance. Notice is most usefully drawn w this 
limitation several times in the sequel, e.g. it is shdtvn that 
the Cartesian expressions seem to give indeterminate 
attraction for very close points ; also that for attractions 
more rapid than 1/7? the attraction on an internal point is 
really infinite. ° 

Sec. II. (40 $p.). On Potential.—In the definition the 
usual idea of motion from infinite distance has been 
dropped, and the definition runs as the wofk done in 
bringing a tiny mass from a position of zero attraction, 
&c. (not from infinity): this is much better. The con- 
tineity of the gravity-potential and of its first derivatives, 
the discontinuity of its secqnd derivatives, the absence of 
maxima or minima thereof in empty space, and the insta- 
bility of equilibrium under gravitation to several masses 
are shown. The application of the method of inversion 
is given; and, amongst many examples, Thomson's solu- 
tion of the attraction of ẹ spherical sheil*whose density 
œ (distance). 

Sec. III. (13 pẹ) On Ellipsoids. —After the usual 
investigatign of their attraction, it is shown that the sur- 
faces of prolateeand oblate spheroids are not equi- 
potential : variot’ problems interesting in the figure of 
the earth are given. 

Sec. IV. (42 pp-). Spherical Harmonics.—Green’s equa- 
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tion is deduced and its consequences ingestigated, 


° especially in helping to find potential. -Spherical Har- 


mioitics occupy the next thirty-two pages. The very con- 
venient -and- approprigte name “ Laplacian” is here 
assigned to the important “ Laplace’s coefficients” : by 
analogy the name “ Legépdrian ® might well be applied 
to Legtndre’s coefficients ; short terms of thi8 kind are 
useful, and commemorate the inventors. The usual de- 
velopments are given; the applications to symmetric 
bodies are interesting, e.g. a potential function (Ze. one 
such that Y?v = 0), which fs the potential of a sym- 
metric body for all pointg on its axis, is ¢#e potential of 
the body. j 

Chapter XVIII. (103 pp), on Small Strains and 
Stresses, is divided into three sections. 

Sec. I. (32 pp.). Small Strains.—This treats of the small 
strains (chan%es of shape or size) of a body without refer- 
ence to their causes. It is shown that straight lines, 
planes, and parallels remain such, whilst spheres become 
ellipsoids, &c., and there is always one line of no, rotation 
at every point. It is also shown that every strain may be 
resolved into a pure strain and a rotation?and that thé 
strain proper may be produced by three elongations, or 
by one elongation and a contraction all round an axis 
(this is called traction). Torsion is shown to be equiva- 
lent to shear, and shear to be equivalent to an extension 
and contraction, &c. 

Sec. II. (22 pp.). Stress.—This treats of internal stress 
apart from concomitant strain. The usual composition 
and resolution are investigated, the work of an actual 
strain and the virtual work of virtual strain are found, 
and the latter is shown to be an exact differential. 

Sec. III. (49 pp.). Stress and Strain.—The relations 
between the moduli of compression (4) and distortion (x), 
the contraction-coefficient (n), and Young’s modulus (£) 
arg first traced for isotropic bodies, and the strain- and 
stress-potentials found.far the same, and it is shown that 
every force-system produces definite strain. The work 
in plrg compression and pure twisting is investigated, 
and it is shown that twisting couples applied at ends of a 
cylinder produce pure torsion only in a circular cylinder, 
so that in other cases the plane sections are deformed. 
The theory of the slightly bent plane beam is investi- 


` gated as*far as the theorem of three moments. In hetero- 


tropic bodies it is shown the conservation of energy 
reduces the number of independent elasticity- coefficients 
from thirty-six to twenty-one. St.-Venant’s reduction to 
fifteen for cases where the mutual action of two particles 
is independent of other particles is discussed, and is 
shown to lead to the value ņ = 3 for’ the lateral conftac- 
tion-coefficient of an isotropi® body. Maxwell’s researches 
on the propagation of gravitation are reproduced, and 
are described as showing that gravitation could be pro- 
duced by a certain stress over a closed surface propa- 
gated through an all-pervading medium (ether) transfer- 
ting strain like a solid, but €urther research shows that 
this ether is not quasi-solid. - . 

Chapter XIX. (45 pp.). Electrostafics.—After the usual 
elementary propositions it is shown that a “lène of force” 
meeting an electrified conductor obljjuely is refracted, 
and that the charge-distribution over an isolated body is 
determinate: this leads to interesting problems in soap- 
bubbles. It is shown from Greep’s equation that a 
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hollow conductor screens its contents from outer eleatric 


A@sturbance; this has a practical applicatiof\ ingprotection 
of @lelicate instruments inside «4 metallic cage. Lastly, 
the theory of electric images is discussed, and examples 
given. © © ó 

From the full analysis given it will be seen that the 
work is a most important one: it is, in fact, one of the 
best treatises of the day. 


AMAN CUNNINGHAM, Major, R.E. 
e 





THE CRUISE OF THE “ BACCHANTE” 


The Cruise of Her Majesty’s Ship “ Bacchante” 1879-82. 
Compiled from the Private Journals, Letters, and Note- 
books of Prince Albert Victor and Prince George of 
Wales, with Additions by John N. Dalton. Two Vals. 
(London : Macmillan and Co., 1886.) 

hi us the chief interest of these two bufky volumes 

lies in the fact that they are the record of what we 
may ca} the technical education of our future King and 
his brother. It was a right and proper thing for the 

Prince of Wales to do to see that his sons should become 

personally acquainted with the leading sections of that 

great Empire with the conduct of which they will in the 
future have so much to do. Indeed, in these times when 
our colonies are coming so conspicuously to the front, 
when their affairs are regarded as of Imperial importance, 
it might be a good thing to insist that our Colonial Secre- 
taries should follow the princes’ example, and that no one 
should be considered qualified for the post of Minister for 
the Colonies who had not studied their affairs dn the spot. 

Technical education is considered essential nowadays to 

any one occupying a responsible position in even the 

humblest of callings ; but we fear that statesmanship is 
still beyond the pale of science. 

In the volumes before us Canon Dalton has the lion’s 
share. The princes’ contributions have been edited by 
him from their diaries, note-books, and letters ; while he 
himself contributes long sections in which he brings to- 
gether much useful information, and discussions on the 
affairs of the various colonies visited. Of course’ the 
writings attributed to the princes are no doubt much 
indehfed to the superintendence of their tutor; at the 
same time the boyish hands can be traced throughout. 
The whole work is creditable both to the princes and to 
Canon Dalton. They certainly worked hard both at their 
books and at their duties as middies ; for in all ‘respects 
when on board ship they were treated precisely as their 
mates. They evidently took a genuine interest in their 


duties on board ; took a pride in mastering all the details ` 


of navigation and the working ofea war-ship lile the 


Bacchante; were as eager to pass their examinations as °° 


if their future careers depended©n the result. Much of 
their share of the work consists of details as to the day’s 


. . > 
cruise, their own work as officers, the exercises prôper to 


such a ship, and the incidents of the gun-room. Mixed 
up with this are the results of their own olaservatigns in 
the countries visited, information gathered during their 
visits or from books, their experiences when sojourning 
in the colonies, in Japan and other countries, with occa- 
sional reflections suggested b} allethts. Canon Dalton’s 
contributions are more solid and serious. He enters into 
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long’ details on, the history and present condition of the 
colonies, rfferring at length to the various questions that 
are uppermost in each, giving as a rule fairly the views 
of the various parties, though by no, means abstaining 
from showing his own leanings. Certainly the work con- 
tains a vast amount Of useful statistical, historical, in- 
dustrial, and commercial information on‘our colonies, and 
will be found of service to any one desirous of getting up 
the subject. Of course it is not®to be expected that a 
work like this @ill contain much that is novel or of 
scientific value. In Japan the princes indeed saw a 
great deal which is not likely to come in the way of the 
ordinary visitor; while a large portion of the second 
volume is devoted to l- gypt and the Holy Land, which 
they explored under the guidance of- such specialists as 
Capt. Conder and Sir Charles Wilson, and therefore are 
eT record much of real and almost unique importance 
in the geography and antiquities of those interesting 
countries. 

What can Canon Dalton mean by permitting the inser- 
tion of the following entry, without note or comment? 
The apparition is stated to have been seen on the passage 
from Melbourne to Sydney :— 


“July 11.—At 4 am. the Flying Dutchman crossed 
our bows. A strange red light as of a phantom ship all 
aglow, in the midst of which light the masts, spars, and 
sails of a brig 200 yards distant stood out in strong relief 
as she came up on the port bow. The look-out man on 
the forecastle reported her close on the port bow, where 
also the officer of the watch from the bridge clearly saw 
her, as did also the quarterdeck midshipman, who was 
sent forward at once to the forecastle ; but on arriving there 
no vestige nor any sign whatever of any material ship was 
to be seen either near or right away to the horizon, the 
night being clear and the sea calm. Thirteen persons 
altogether saw her, but whether it was Van Diemen 
or the L/yénge Dutchman or who else must remain un- 
known. [Here are a few German verses on the phantom 
ship.] The Tourmaline and Cleopatra, who were sailing 
on our starboard bow, flashed to ask whether we had 
seen the strange red light. At 10.44 a.m. the ordinary 
seaman who had this morning reported the Flying 
Dutchman fell fron the foretopmast crosstrees on to the 
topgallant forecastle and was*smashed to atoms. At 
4.1§ p.m. after quarters we hove to with the cheadyards 
aback, and he was buried in the sea. He was a smart 
royal yardman, and one of the most promising Young 
pe in the ship, and every one feels quite sad at his 
oss. 


Then follows a statement about the admiral having 
been “struck down,” as if it had®some connection with 
the apparition.. ; 

The cruise of the princes, which lasted from September 
1879 sto August 1882 was divided into two well-marzed 
sections. The first, extending to May 1880, included 
visits to Gibraltar and the Mediterranean, Madeira, the 
Canaries, West Indies, #nd Bermudas. After a long visit 
to Viĝo, the second part of the cruise was begun in 
August 1880. By Ferrol, Madeira, and the Cape Verde 
Islands the River Plate was made, where some time was 
spent ashore. After touching at the Falkland Islands, a 
run was made to the Cape, where several weeks were 
spent, during which the princes “visited several parts of 
Cape Colony, and sMowed special interest in the Observa- 
tory under Dr. Gill. In the spring of 1881 a Jong, 
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stormy, ang dangerous run was made across the southern ; 
Indian Ocean t Cape Leeuwin in West Australia, where 
the Bacchante was compelled to remain some time on 
account of damage to her rudders” This gave the princes 
an oppert&nity of becoming familiar with the peculiar geo- 
graphical gonditigns of West #\ustraliay and sceing the 
actual conditions of colonial life, Then followed fong visits . 
to South Australia, Victoria, New South Wales, and 
Queensland. Some time was spent in the Fiji Islands, of 
which the princes saw a gootl deal. Thence a straight run 
was made for Japan, where the princes had a very busy 
time indeed in visiting the manySsights of that interesting 
country. Touching at Shanghai, Canton, and the Straits 
Settlements, the Bacchante reached Ceylon, where the 
princes met Prof. Haeckel, and showed a good deal ot 
interest in him and his work. Then up the Red Sea to 
Egypt, where and in Palestine three month#were spent, 
months of pretty hard work for the princes. Touching at 
Greece, Crete, Ceylpn, Sicily, and Gibraéar, the Bacchante 
passed opt of the Mediterranean and reached home on 
August 5, 1882, after a cruise during its whole commission 
Òf 54,679 miles. There are numerous attractive illustra- 
tions in the book, one small map of the world, showing 
the route, and numerous sectional charts drawn by the 
princes themselves. 


OUR BOOK SHELF 


Dogs in Health and Disease, as Tvpified Ay the Grey- 
hound. By J. S. Hurndall. Pp. vii. + 51. ‘London: 
E. Gould and Son, 1886.) 

Dogs: their Management and Treatment in Disease. By 
G. Ashmont. Pp. v. +212. (London: Sampson Low, 
1885.) 


THE first of these two manuals is intended to as-ist 
owners of dogs in diagnosing the complaint from whigh 
the animal is suffering, apd to suggest remedies which 
may be applied until professional Advice can be secured. 
The book advocates the “homeopathic “ system of jreat- 
ment, and the first twenty-five pages are devotes! to a 
general exposition of this system “fin simple uncoaven- 
tional language.” e 
The second book is much fuller in detail, and i5 evi- 
dently suitable as a hand-book for the veterinarian : ihe 
mode of treatment differs very considerably fam that 
recommended ig Mr. Hurndall's manual, but we must 
leave to those practically acquainted with the subject the 
decision as to the relative merits of the tw@ systems. 
The section relating to hydrophobia is naturally of in- 
terest at present ; this disease is more fally treated than 
any other, though the author points out ints exueme 
rarijy ; nevertheless it is admitted that the danger to 
persons bitten by a really mad dog is considerable one- 
third to four-fifths of the casts, according to whether the 
wound has or has not been cauterised, are said to 
fatal. On the other hand, Mr. Hurndall ‘o. 52 
eighty cases of persons bitten by mad animals, 
not a single one terminated fatally. 
The section relating to parasies fs somg 
though the author may be Nght in i 
of these animals more neaily conce’ 
the veterinarian. These principles 
little too faş when Asaz» marginal 
“lumbricoid” which “tesemb/e: t 
worm.” The boeR is carefully wz 
obvious misprints, but the jarge am 
pressed into a sinall voliume hax ren 
use of rather inconvgniently small ty 
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Our Island-Continent: a Naturalists Holidhy in Aus- 


tralia. By Dr. J. E. Taylor, F.L.S., With Map. 
(London: Š.P.C.K., 1886.) 


DR. TAYLOR took a tri to Australia for his health, during 
which he visited South Australia, Victoria, 4nd New 
South Wales. He has & cour scarcely anything new 
a to telleus, though his little book is pleasant redime and 
. many features of the island-continent dre brought out 


that would only strike a ĥaturalist. Why does Dr. Taylor 
nêt state the year of his visit ? 


The Handy Guide to Noruaty. By Thomas B. Willson, 
M.A. (London: Stanford, 1886. 


THIS is a business-like and compact guide which can 
easily be put into the tourist’s pocket, though its price is 
rather surprising. This is probably due to the fact that 
it contains many sectional maps, an exceedingly useful 
feature to the intelligent traveller. The appendix on the 
Flora and Gepidoptera of N orway, by Dr. R. C. R. 


Jordan, will prove serviceable to the tourist interested in 
natural history. 


2 e 
Mountain Ascents in Westmoreland and Cumberland. 


By John Barrow, F.R.S. (London: Sampson Low 
and Co., 1886.) ° . 


MR. Barrow is an experienced Alpinist, but has a genuine 
appreciation of the gentler heights of his native land. 
He has ascended nearly every peak of any consequence 
in the Lake region, and this volume describes simply and 
clearly how he did it. The book will be useful as a guide 
to any who wish to follow Mr. Barrow’s example ; while 
the notes on the botany of the district render it of some 
scientific interest. 


An Account of a West Indian Sanatorium, and a Guide 
to Barbados. By the Rev. J. H. Sutton Moxly, (Lon- 
don: Sampson Low and Co., 1886.) 


THIS is a special plea for Barbados as a health resort, 

and Mr. Moxly adduces Many facts in support of his 

position. The climate is superb, and the great drawback 

is want of drainage, giving rise to epidemics of typhoid 

fever. The book is well worth perusal by those in search 
© ofa winter-summer.’ THe book will be useful as a guide, 

though we regret to note the absence of any map. 
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* LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
Tetum, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymouMcommunications. 

[The Editor urgently requests correspondents to keep their letters 
as shor as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of conmunications containing interesting and novel Sacts.} 


























Fishermen’s Foul Water 


PERMIT me to call attention to the fact that the small Zela- 
tinous masses that annually, abot this time, cause the sea-water 
o become what fishermen call ‘‘ foul,” are now in great abund- 
gp this coast. Their recurrence this year being somewhat 
pusual is doubtless owing to the low temperature of 


a sample of the water in a glass vessel, the 
prriform zassessgiving a brownish tinge are 
` pet lens makes evident the presence of 
e diatom Lucampia britamnica that are 
pme of which hafe four or five complete 
rmentous rods. Microscopig examination 
ed in the course ofa few hours enables 
» Asterionella, and eeveral other diatoms 
hown to me. 
nous bodies, I may remark that they are 
hat appear to be nucleated. 
ses that I have thad under observation 
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to-day there has been a gradual segregration ẹf the embedded 
germs, and this evening these exhibit individua# movements 
which I think indicate the existance of cilia, although with a 
ł-inch objective and C eye-piece (the highest power at hand) I 
cannot distinguish the cilia themselves, ¢ 

It will be interesting to know how far round our sh@res at'the 
present time these organisms extend, and I hope, by thus again 
directing attention to them, that some one more competent than 
myself will be led to investigate their life-history. 

Sheerness te W. H. SHRUBSOLE 


Solar Halo ” 


AT 6 p.m. this evening I observed an unusual halo and mock 
suns, a diagram of which is annexed. 
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A, the sun; B, B, mock suns; c, portion of halo, convex side towards sun ; 

D E, portion of halo, concave side towards sun; F & portion of, halo 
touching DE atH. Distance—a to B, 22°; A to C, 22°; A tO H, 44°. 


The sky after having been overcast for the largest portion of the 

day was at this time fairly clear ; very little lower cloud, but a 

good deal of cirrus. The measurements were observed with a 

sextant, and were exactly as given, reading the even degree in 

both cases. T. H. TIZARD 
H.M.S. Zriton, Great Yarmouth, June 21 





Ampère’s Rule 


IN reviewing Mr. L. Cumming’s “ Electricity Treated Expe- 
rimentally,” “J. T. B.” (NATURE, May 27, p. 74) „humorously 
points out how easily students may get confused in trying to 
make use of ‘‘ Ampére’s rule.” There is another rule, published 
by Pfaundler if I am not mistaken, which is in so far much 
simpler, as it does not compel the imagination to fancy move- 
ments and actions of the human body which it in reality never 
could perform :— e 

‘Follow the direction of the current in moving the +¢gA¢ hand 
along the wire, but holding it so that the stretched fingers are 
parallel to the wire and the palm is turned towards the north 
pole of the magnet. The outstretched thumb then gives the 
direction in which the north pole will be deflected.” 

Dresden-Striesen, June 12 G. DAEHNE 





THE A.0.U. COPE AND CHECK-LIST OF 
AMERICAN BIRDS , 


GOME few years since the British Ornithologists’ Union 
appointed a Committee to draw up and publish an 
authoritative list of the birds of the British Islaied’s. This 
Committee consisted of the following English ornitholo- 
gists :—P. L. Sclater (Chairmah), Osbert Salvin, F. Du 
Cane Godman, Henry Seebohm} Howard Saunders, H. 
E. Dresser, R. Bowdler Sharpe, and H. T. Wharton 
(Secretary). The Committee held seventy-one meetings 
and ultimately a list of British birds was published undef 
the title “A List of British Birds, compiletl by a Com- 
mittee of the British Ornithologists’ Union.” 
Notwithstanding the adverse criticism which has been 
passed on this little book by a few ornithologists, there 
can be no doubt that it has sipplied 2 want, and that the 
high scientific position of many of the Membexs of the 
Committee invested the publication with a degree of 
e 
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authority worthy of the object of the work in question. 
Undoubtedly the “ List” will bear improvement, and the 
second ealition will perhaps contain not a few modifica- 
tions, the constitution of the original Committee having 
necessarily embraced men holding different opinions on 
the subject of nomenclature and classification. Still, 
taking the results of their laboura æ a whole, it seems to 
us that the work was as well done as could have been 
expected, and was a well-meant attempt to introduce 
uniformity into the nomenclature of British birds. 
But since the publication of the B.O.U. “List” 
a complication has arisen through the action of Mr. 
Henry Seebohm, whose work on British ornithology we 
have more than once alluded to in this journal. Mr. 
Seebohm makes short work of nomenclatural difficulties 
as far as British birds are concerned. Where any 
doubfarises respecting the oldest published name of 
a bird, or in cases when obscurity surrounds the mean- 
ing of an ancient description, Mr. Seebohm cuts the 
Gordian knot by taking the general consensus of opinion 
amongst ornithologists of repute, ze. “auctorum pluri- 
morum, and where he finds an actual majority & them 
have adopted a certain name, then he considers the latter 
to be the best known, and uses it accordingly. There is 
a decided advantage about this method. It simplifies 
matters amazingly, because in such cases as those of the 
Chiff-ghaff, Garden-warbler, and many other familiar birds, 
the best-known names, Phylloscopus rufus and Sylvia 
hortensis, are restored to them, instead of P. collybita and 
S. salicaria, which Prof. Newton had shown them to be 
with more strictness entitled to. It is probable that had 
a few more years elapsed before Mr. Seebohm published 
his work, he would have had to modify his nomenclature 
even while adopting his auctorum plurimorum principle. 
For this reason. There is no ornithologist in this country 
more looked up to and respected than Prof. Newton, 
and with good cause. All his work is of the very best, 
and when he publishes anything, every ornithologist, 
whether approving his conclusions or not, knows that 
they are the result of the most careful and deliberate 
work, on which no time or labour has been spared, and 
be it an encyclopzedia article or a complete work, the 
student may be sure that he will find the subject worked 
up in a way that wiil leave little for him to add. This 
is our experience ofgProf. Newton’s work, and it.is work 
whiclf will stand the test of time§ for, as long ge 
logy is studied, Prof. Newton’s publications wil always 
be found to carry the history of his subject down to the 
time in which he wrote, forming a starting-poin? for 
future study. Such being the position of the editor of 
the fourth edition of Yarrell’s “British Birds,” it is not 
surprising to find that his new edition of this standard 
work waf received by ornithologists with respect, and 
that his nomenclature was at once dopted by the major- 
ity of the younger students in this country. Mr. See- 
bohm’s synénymy of British birds shows this over and 
over again. Then the influence of Mr. Dressers “Birds 
of ‘Eurdpe” cannot be under-rated, for he is content to 
wsit.at the feet of Prof. Newton, and unhesitatingly adopts 
his conclusions. Nor coudd he have done better, for the 
original work in the “ Bids of Europe” is of the poorest 
equality, and it is as a successful and indefatigable com- 
piler that Mr. Dresser is recognised, viewed in which light 
there can be no doubt that his work will be considered 
‘the work of reference on European ornithology for a long 
time to come. Thus we have the nomenclature of Prof. 
Newton, by its adoption in Mr. Dresser’s standard work, 
doubly enforced on the ornithologists of Great Britain, 
and so fohowed by thgm that, as his synonymy shows, Mr. 
Seebohm would have fofnd fat in a few more years it 
would have been auctorum plurimorum, according to his 
own principles of nomenclature. Prof. Newton adherese 
faithfully to the rulea of, the British Association, and one 
knows, therefore, the principles by which he is guided. 
e 
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Mr. Seebohm differs on many que$tions froni the Associa- 
tion Code and we have our own ideas as to certain points 
of nomenclature, our pfotest ting chigfly against men 
of the Benaparttan school, who take Linnean specific 
names and make them generic, adding a new specific 
name of their own. To our mirfd, Linnean names should 
be held sacred by zoologists, even if it involves the ado 
tion of the subsequent genus, so that we must admit 
Pica pica or Crex crex. The question has been argued 
over before, and the usual verdigt is against the adoption 
of this mode of nomenclature ; but we have not found if 
unworkable in practice, and indeed it is often convenient, 
marking out the typical species of the genus. Sufficient 
has been said in the foregoing remarks to show that 
there is considerable variability of opinion even amongst 
British ornithologists with regard to the adaptability ot 
the Association Code to the requirements of modern 
science. 

But, between theemethod in vogue in England and that 
employed by American ornithologists, there has long been 
great divergence, increasing with years. We have all 
Įæen looking fét some authoritative, azd final, work on 
the birds of North America, and it is with pleasure that 
we have lately received the “A.O.U. Code and Check- 
List of North American Birds,” published by the Ameri- 
can Ornithologists’ Union. The Committee appointed 
for the purpose of drawing up this “ List” was an excellent 
one, consisting of Prof. Elliott Coues, Messrs. J. A. Allen, 
R. Ridgway, W. Brewster, and H. W. Henshaw, while 
they also received the co-operation of Dr. L. Stejneger, 
who has made some notable researches into the synonymy 
of birds during recent years. 

The “ A.O.U. List of North American Birds” forms a 
bulky volume of nearly 400 pages. It is divided into five 
parts: an Introduction (pp. 1-17), in which a history of 
the subject is given, showing the various efforts of Com- 
mittees and individual naturalists to systematise the treat- 
ment of scientific nomenclature. This is very completely 
done by the A.O.U. Committee, and with admirable faii? 
ness to the labours of theit predecessors. Then comes 
the second section, propounding the “ Principles, Canons, 
and Recommendations” (pp. 18-69), the ‘f Check-List of 
North American Birds,” according to the canons of 
nomenclature of the American Ornithologists’ Union 
(pp. 71-347),1 a “ Hypothetical List” of recorded North 
American birds whose status is doubtful (pp. 349-357),! 
and, lastly, a most useful list of the “Fossil Birds of 
North America” (pp. 359-367). ° 

The introductién calls for no remarks, but it is the 
“Principles and Canons” of the A.O.U. which will 
interest the British ornithologist. 7 

In looking through the check-list and comparing the 
nomenclature used for some of the Palearctic and Nearc- 
tic birds, the ordinary student will be somewhat startled. 
Colyz@bus is no longer to be retained for the Divers, but 
for the Grebes, and the Divers lwecome Urzzator, so that our 
ordinary Red-throated Diver, familiar as Colymbus septen- 
trtonalis is now Urinator lumme, of the American “ List.” 
From this it will be seen that the latter does not simplify 
existing nomenclature to begin with, and it is the great 
love of change, which has been so characteristic of recent 
ornithological work in Ameriæ, which makes ùs sceptical 
as to whether even the authority of the A.O.U. “ List” will 
be sufficient to*preven¢ further modifications in this direc- 
tion. We remember well how in our younger days we fell 
into the nomdhclatural snare, and how we carried out, as 
we thought wisely, clfanges of well-known names in favour 
of one which had priority of a few years ; and in one in- 
stance we remember rejecting a well-known name for 
another because the latter occurred a few pages earlier in 
the same book. Thes@ errors of judgment we have lived 
to repent, because we find with increasing@xperience that 

* By some mistake the pages in the Table of Contents referring to the-e 


two sections are not correctly given (p. viii.). 
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the study of‘ornithology presents many phenomena of far 
deeper interest than the mere search after ahe oldest 
name,resulting, as it dogg too often, in the unearthing of 
somes utterly unknown title, to theeconfusion of the 
student. "The same principles of nomenelature which we 
tried to follow in earli€r days are those of the A.O.U. 
fow, which result in Urinator lumme as the name of the 
Red-throated Diver. And ites not as if there will be any 
finality about this nomendlature, for we have seen the 
treatment of too many monographs to make us believe 
this. When an ornithologist takes up a group of birds 
and monographs it, he spends months or even years of 
study on this particular group, obtains a grasp of his sub- 
ject, and does his level best to give finality to his work. 
Does he succeed? Seldom, if ever. We hold it as an 
absolute canon that the nomenclature of monographs 
should be followed, unless a definite reason is given why 
a name should be altered. But, instead of this being 
done, we find,®over and over again, that the author 
of a small paper or of a faunal list will, by altering 


generic names and so re-shuffling the specific names, gives 


a totally different aspect to birds which®have only jst 
before been carefully monographed with a hope of finality 
in their nomenclature. So will it probably be with the 
A.O.U, “ List,” when some ornithologist in America will 
rise up and (as we expect to see before long) declare 
the trinomial system unworkable or the nomenclature of 
the “ List” too complicated, and will re-shuffle the names, 
and attain temporary renown. 

We think, however, that, now that the two leading 
Ornithological Societies of England and America have 
spoken with authority on the subject of the nomencla- 
ture of the birds of their respective countries, the 
British Ornithologists’ Union should endeavour, if 
possible, to confer with the sister Society in America, 
and see if a common ground of agreement cannot be 
arrived at. If these two bodies came to a settlement, 
-the whole matter could be laid before an Ornithological 
“Congress, and there would be some hope of unanimity 
for the future. The points*of divergence in practice 
between English and American ornithologists are less 
than might be supposed. The two principal ones are the 
adoption by the A.O.U. of the roth edition of Linnzeus’s 
“ Systema Natura” instead of the 12th edition, and the 
employment of trinomial nomenclature. So many English 
ornithologists are now using the latter mode that there 
ought to be no difficulty in conceding the latter point if 
any ornithologist like the method. Formulated as it is 
in the A.O.U. “Code,” there is no Mifficulty in under- 
standing what is meant by the trinomial titles, and the 
Americfin Committee have given a clear definition of their 
object in Canon XI., though the difficulties which have 
been pointed out on this side of the water are still not 
disposed of, “ In a word, intergradation is the touchstone 
of trinomialism. It is also obvious that, the larger the 
series of specimens hangled, the more likely is inter- 
gradation between forms supposed to be distinct to be 
established, if it exists.” So says the canon above quoted ; 
but, we would ask, if two forms absolutely intergrade, 
why are they not of the same species? and why will 
not a binomial title be sufficient? and again, what name 
is to be gfven to the speeimens collected at the point 
of contact? Or again, if a larger series of specimens 
proves that two species do not itergra@e, as they were 
at first supposed to do, then they will each once more 
bear a separate specific name. Further,“re trinomials 
to be used for insular forms, as & done by Mr. Allen 
for Loxigilla noctis sclateri from Santa Lucia, as there is 
no chancé of intergradation between it and L. noctis from 
the neighbouring islands? Trinomial nomenclature has, 
however, taken such a place in Anferican ornithology, and 
is adopted by 80 many naturalists in the Old World, that 
the principle must be conceded to all who like to avail 
themselves of it. The question with regard to the tenth 
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edition of Linnzeus’s “ Systema ” might also be got over, 
but the A.O.U. will have greater djfficulty in convincing 
European naturalists that it is advantageous te the pro- 
gress of ornithological science to alter established nomen- 
clature by introducing Chelidon as the generic name for 
the Chimney-swallow instead of the feather-legged Martins, 
which are to be hen@ferth Azrundo. This radical change 
is to be adopted in homage to Forster's“ List of British 
Birds,” a mere list of names without a character for a 
single genus. Although similar lists have sometimes been 
accepted for specific names, their recognition in the case 
of genera is rare, although in many instances long-esta- 
blished usage has rendered some of them familiar. 

The few objections which we have made above must 
not be supposed to lessen our respect for the general 
tenour of the work now issued by our American cou/réres, . 
whose labours deserve our most careful considéPdtf6h, 
while it cannot be doubted that the publigation of this 
“Code and Check-List” will have great ano on the 
future of zoological nomenclature. 

R. BOWDLER SHARPE 
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PROFESSOR NEWCOMBS DETERMINATION 
| OF THE VELOCITY OF LIGHT! 


TEE method selected for the important experiments 

described in the present memoir,” is that kndwn as 
Foucault's. The idea fundamental to it is that of the de- 
termination of the interval occupied by light in flashing 
from a revolving to a fixed mirror and back, by the 
' amount of deviation produced in its return path through 
the change meantime effected in the position of the re- 


volving mirror. The angle of deviation of the ray is 
double the angle of displacement of the reflector ; to this 
angle corresponds (since the mirror rotates at a known 
rate) a definite fraction of a second, which is the time of 
luminous transmission across twice the measured distance 
between the mirrors. 

But this theoretically simple means of ascertaining the 
yelocity of light is complicated, in practice, with in- 
numerable difficulties. A choice demanding the utmost 
nicety of judgment must be made between various con- 
flicting conditions; sacrifice in one direction is the price 
of advantage in another; a balance has to be: struck, 
| giving (the largest sumæotal of faciflties, with the fewest 
: and leaX intractable drawbacks. The plan finally decided 
| upon by Prof. Newcomb was the result of much anxious 

deliberation: we hope to render it, in its main outlines, 
intelligible to our readers. f 
A fundamental condition of the problem is to get an 
image of the light-source absolutely coincident with the 
light-source itself, so long as the movable mirror is at 
‘ yest, And this, whaéever be the position the mirror is at 
rest in, provided only that it be such as to permit the rays 
sent out by it to return, after due triple-reflection, to the 
eye. This requisite is secured by locating the centre of 
curvature of the distant concave mirror in the axis of the 
revolving plane one. All rays emitted frome this poing 
towards the former will return along the same paths ; dif- 
ferences of direction due to differing positions of the 
movable mirror will be eliminated by the return reflec, 
tion ; and there ensues a “ stationary image” of the light- 
source, occupying, when visible at all, an invariable 
situation. panes 

So far, all the operators by Foucault$ method havé 
been unanimous ; but in the placing of the lens indispens- 
able for the management and concentration of the light 
employed, a material distinction obtained befween the 


e e 

7 “ Measures of the Velocity of Light mate under elirection of the Secretary 
of the Navy during the years 1880-82,” by Simon Newcomb, Professor, U.S. 
Navy. Astrenomical Papers prepared for the use of the American Ephemeris 
and Nautical Almanac, vol. il. parts iii. and iv. (Washington: Bureau of 
Navigation, 1885.) - 

* For the historical notice serving as arintroduction to it, see NATURE, 
May 13, Pp. 29. . 
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plan of experiment chostn by Prof. Newcomb, and 


that pursued by Prof. Michelson in his similar in- 
vestigatiog at the Na®al Academy in 1879 (see NATURE, 
vol. xxi. pp. 94, 120). fig. 1 represents in principle the 
arrangement adopted by the former, which was also that 
used by Foucault. In it the lens, L, is placed between 
the light-source, S, and the revolyigg mirror, A. Fig. 2 
shows the disposition preferred by Michelson, in which 
the lens is interfosed between the revolving and fixed 
mirrors. In both equally, s and M are, and for the 
purpose in view necessarily must be, in conjugate foci of 
the lens. 

A disadvantage of the first form is that the measure- 
ment of any considerable deviations will be attended by 
uncertainties caused by the oblique passage through the 
lens of the return beams, It was, however, obviated in 

*theeoxperiments under consideration, by the use of ‘wo 
lenses—one for the outgoing, the other for the incoming 
rays. The®econd method (Michelson’s) promises in- 
creased brilliancy of the image ; which may, nevertheless, 
be regarded as outweighed by atmospheric and other im- 


ecven-tenths of a millimetre. 


time available for the displacement of the reflector will be 
prolonged by the lengthening of the journey imposed 
upon the rays to be pete: The difficulties hampering 
increased speed are purely mechanical, tlfough nofe the 
less formidable ; those in the way of a lengthened path 
“are optical, e 
The preservation of light enough to keep the image 
bright and distinct is of paramount necessity for the 
avoidance of ruinous uncertqinties in its measurement. 
Now, in Foucault’s experiments, the object affording the 
image was the line of a reticul& It was dark upon a 
bright ground; a platinum-wire relieved against a sheaf 
of sunbeams. But no perfectly defined image of such an 
object could be formed at any considerable distance ; and 
we find, accordingly, that the utmost length by which he 
ventured to separate his mirrors was twenty metres. His 
entire apparatus was, in fact, contained in a Single room. 
Hence, notwithstanding a speed given to his mirror of 
from 600 to 800 revolutions per second, {he actual linear 
deflection of the reflirn ray amounted to no more than 


Fig.J. 


pediments to its distinctness, as well as by the illumination 
of the fiel of view produced by the passage through it of 
some part of the lens with every revelution of the mirror. 
The method exemplified in Fig. 1 was then chosen by 
Prof. Newcemb as affording more or less calculable 
conditions ; while No. 2 involved all the uncertainties of 
definitien habitually besetting astronomical observations. 
=» Let usrfow endeavour to realise the nature of the ex- 
perimenter’s immediate tagk. The precise measurement 
of an angle actually constitutes it. From the mirror A, 
<50 long as it remains at rest, an image is reflected in a 
certain direction ; but no sooner is A set rapidly rotating, 
than the same image is reflected in a slightly different 
. diféction. The amount of this difference—in other 
‘words, *the angle of deviation—is the object to be 
ascertained. 

Obviously, the first desideratum js to render the inevit- 
-able erro,of measurement comparatively small, by making 
the quantity to be-me&swed l&rge. Two roads are open 
towards this end. A high velocity can be given to the 
mirror A; or a great distance can be interposed between, 
Aand M. By the fiystemeans, the angle rotated through 
in a given time will bè augmented; by the second, the 
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id 
his light-source an illuminated slit, the lucent image of 
which on a dark ground bore the enormous loss of light 
ensuing from the transportation of the fixed mirror to a 
distance of close upon 2000 metres, Michelson was 
enabled to augment this deflection some two-hundred- 
fold. The resulting velocity fof light of 299,910 kilometres 
per second was proportionately trustworthy, the error of 
the angular measurement upon which it immediately de- 
pended being estimated to be one hundred times less 
than in Foucault’s determination. Prof. Newcomb’s im- 
provements carried him still further towaréls absolute 
accuracy. k 
The details æf construction of his “ phototachometer ” 
were decided on in tlt summer of 1879, and the instru- 
ment was completed by the Messrs. Clark in May 1880. 
It consisted essentially of four parts—a sending and a 
receiving telescope,e#@ revolving and a fixed mirror. Sun- 
light, thrown from a heliostat through an adjustable ver- 
tical slit at the eye-end of the sender, passed down the 
tube, which was bent gt right-angles to get it out of the 
way of the observing telescope, and afte reflection by a 
plane mirror at the elbow, passed out through the objective 
towards the revolving mirror. This was formed by a 


Chiefly by employing as 
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rectangular prism of fholished steel, 85 millimetres in 
height, and with a cross-section of 37°5 square m@lipietres. 
The vertical fases constfuting the reflecting area were 
nickelplaged, and proved of a remarkabty durable though 
not very high polish. Motion in opposite directions at will 
was communicated by two air-turbines, acting one at the 
top, the other at the bottom of the mirror, and serving, by a 
simple contrivance, each for the regulation of the contrary 
velocity imparted by the other. A wheel-work arrangé- 
ment, by which an y current was broken once for 
every twenty-eight revolutions of the mirror, gave the 
means of obtaining a chronographic record of its rate of 
going. Two fixed mirrors, mounted side by side on cast- 
iron stands, were employed to return the light sent to 
them by the revolving mirror. Each was about 40 
centimetres4n diameter, and had a radius of curvature of 
some -3000 metres. The object-glass of the receiving 
telescope was (in: the first instance) placed immediately 
under that of the*sender, the former thus directly facing 
the lower, the latter the upper section of the,movable 
mirror. The two suzdes, however, owing to the “broken” 
form given, as already mentioned, to that®of the sender, 
made with each other an angle of 90°. Horizontal movement 
round a vertical axis coincident with that of the rotating 
mirror, was possessed by the observing telescope, to which 
was attached a pair of microscopes for reading off the 
divisions on a horizontal divided arc fixed to a stiff frame 
at its further end. The amount of this horizontal motion 
of the telescope measured the deviation of the thrice- 
reflected sunbeam, and, by an immediate deduction, its 
velocity. f 

The site chosen for the erection of the apparatus was 
Fort Myer, on the south side of the Potomac, overlooking 
the city of Washington. The stationary mirrors, to and 


-from which the carefully guarded rays performed their 


trips, were placed, to begin with, in the grounds of the 
Naval Observatory, at a distance of 2551 metres from 
Fort Myer; but were in 1881 removed to a point at the 
Wase of the Washington Monument, at a distance increased 
to 3721 metres. Són ¢entative experiments were under- 
taken on June 22, 1880; after a few days’ trial, however, it 
was fgund that the wheel-work for counting the revolutions 
of the mirror was destroyed by the rapidity of the im- 
pressed movements. New wheels wore out almost before 
a set of readings could be obtained with them ; until at, 
length the Messrs. Clark; finding that no metal would 
stand the inflicted wear and tear, substituted raw Aide as 
the material for the first wheel, a device which proved 
wholly successful. With the instrum@nt thus modified 
work was begun on August 9, and continued without inter- 
ruption fintil September 20. The transportation of the 
fixed mirrors to the Monument station in the spring of 
1881 postponed the commencement of operations to 
August 8; and their effective prosecution was then im- 
peded by the discovery of a source of systematic e1wor in 
a “torsional vibration” of éhe rotating mirror. That is 
to say, the steel prism employed to reflect the light, no 
longer, when its speed attained a certain point, revolved 
as an absolutely rigid whole, but ceded towards the pos- 
session of different velocities in its different parts. Hence 
a slight twisting of its mass producing vibrations round 
the axis of*rotation, the eéfect of which was visible in 
the breaking up of the image of the slit into four separate 
images, one due to each of the facgs of tHe prism. The 
persistence of this baffling symptom compelled a modi- 
fication of the instrument, by which the esending and 
receiving telescopes could be respedfively depressed and 
raised so as to alternate their positions, and the portions 
of the mirror they were directed towards. The mean of 
any two complete sets of observations made with the 
telescopes thus interchanged world be free, as. Prof. 
Newcomb show, from the effects of any probable form 
of torsional vibration. 


No such effects, however, were apparent in the obser- 
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vations of 1882. This last series extended from July 24 
to September 5, and were so nearly wee from accidental 
differences that the probable error,of a comple% deter- 
mination was scarcely more, under good conditions, than 
the ten-thousandth part of the whole. Upon these, ac- 
cordingly, the chief reliance was placed in the final 
discussion of results. ® è 

The announcement that Messrs. Fogbes and Young 
had detected a difference of 2, per cent. in the rates of 
transmission of red and blue light prompted, at Fort 
Myer, a most careful watch for traces of colour in the 
reflected image of the slit. But although, from a dis- 
crepancy of even one-twentieth that amount, a spectrum 
15” in breadth must have ensued, the iridescent edges 
which would’ infallibly have betrayed its presence were 
not seen. : 

An important novelty in Prof. Newcomb’s method was 
his use of opposite rotations and their aqgompanying 
opposite deviations. In his instrument the mirror, as 
already stated, could be made to revolve at pleasure, either 
from right to left or from left to right. Instead, then, of 
measuring, as had always previously been done, the de- 
flection produced in the return ray by the change from 
rest to an ascertained rate of rotation, the object of his 
determinations was the total deflection due to extremes 
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of contrary movement. 
briefly as follows. 
First, the valve was opened to the air-bl&st giving 
negative rotation, thé@receiving telescope being set upon 
some division near one extremity of its arc; the image of 
the slit was then accurately fixed, by the regul&ting agency 
upon the velocity of the mirror of the opposing air- 
current, upon the middle wire of*the micrometer; the. 
chronograph made its record of the rate of going, ande 
the microscopes were read. ‘This constituted what was 
called a “run,” and occupied wo minutes or upwards. 
The telescope was next unclamped, and directed pear thee 
| opposite end of the divided arc. Positive motion was 
given by opening the other valve, and the process gof 
fixing the image and reading off repeated. eA comparison,* 
of the two sets sufficed to determine the time spent by 
the light in passing to and from the mirrors on the other 
shore of the Potomac. e 
This method of contrary, deviations is mos® strongly 
recommended by Prof. Newcoml to fusure investigators. 
It combines the two advantages of doubling the angle to 
be measured, and of abolishing possible errors in the 
determination of the zero-point. „ Ia the present series, 
velocities, alternately in opposite directions, rarely ex- 


The mode of experimenting was 
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ceeding 230 revolutions per second,! gave a total change 
of direction of nearly 8°. And this largeness of the 
measureds angle materially contributed to enhance the 
accuracy of the results. Highly effective, also, for the 
same end were the elaborate precautions for darkening 
the telescopic field of view, and thus rendering the image 
of the illuminated slit more distia®&. As their upshot, 
daylight was redyced to about one-thousandth its normal 
intensity. What was left only just sufficed to show the 
spider-lines without artificial light. The necessity for 
such precautions may be estimated from our author’s 
statement that a concave mirror, of which the diameter 
should be one decimetre for each kilometre of distance, 
would receive only 1/60,000 part of the light reflected from 
the revolving mirror; while of that 60,cooth part only 
„2 small fraction could be practically turned to account, 
owfnt“to the many sources of loss in reflection and trans- 
mission. Since, however, zwo fixed mirrors, each four 
decimetres ‘across, placed at a distance of less than 
four kilometres, were employed in the operations at Fort 
Myer, the proportion of light there returned was rather 
more than double the above estimate. Prof. Né&vcomb 
appears to have been, on the whole, eminently successful 
in his optical arrangements. The imperfect definition 
which was the besetting difficulty of Michelson’s experi- 
ments gave him little trouble. i 
The,recent American determinations of the velocity of 
light, justly considered as of far superior precision to any 
others yet executed, give the following results :— 


Michelson, at Naval Academy, in 1879 299,910 km. 
Michelson, at Cleveland, 1882 ... ... 299,853 ,, 
Newcomb, at Washington, 1882, using 

only results supposed to be nearly 

free from constant errors... ... ... 299,860 ,, 
Newcomb, including all determinations 299,810 ,, 

To these are added for comparison :-— 

Foucault, at Paris, in 1862 ... 298,000 ,, 
Cornu, at Paris, in 1874 haat aay 298,500 ,, 
Cornu, at Paris, in 18/8 m.. ws. ass 300,400, 
The same, discussed by Listing... ... 299,990 ,, 
Young and Forbes, 1880-81... s.. ... 301,382 4, 


Prof. Newcomb’s finally-concluded result is that light 
travels zz vacuo at the rate of 299,860 + 30 kilometres 
per second. And the probable eror of thirty kilpmetres, 
small as it is, has been liberally estimated. A dftermina- 
tion so satisfactory of this important element goes far 
towards solving the problem of the sun’s distance. Gom- 
bined with Nyréns constant of aberration, 20492, it 
gives, for the solar parallax, the value of 8794. The 
corresponding distance of 149°61 million kilometres, or 
92,965,02@miles, agrees quite closely with Dr. Gill’s result 
from the opposition of Mars in 187% and exceeds by only 
165,020 miles the mean deduced by Mr. D. P. Todd from 
earlier determinations of light-velocity. No information 
as to the dimensions of the solar system which we are 
ever likely to get from a transit of Venus can approach 

=n reliability the present conclusion. 

Prof. Newcomb is so fax from believing that the ze plus 
ultra of accuracy has beeg reached in his own remarkable 

«experiments, that he appends to the detailed description 
of their” method some valuable suggestions for its im- 
provement. He had hoped, indeed, he tells us, to reach 

+a concluded value exact to between five and ten kilo- 

“metres which, after repeated verification, might be avail- 
able as a test of the invariability of standards of length. 
The further prosecution of the inquiry, however, he now 
leaves to &ny physicist who may be invited to the task by 
the promise of hig ad*ic@ and co-operation. 

Fundamentally, he holds that the system pursued at 
Fort Myer in 1880-82 is preferable to any other yet 
tried. No known eypédient for ascertaining the rate of 


7 Michglson’s revolving mirror executed 256 turns in a second. 
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transmission of, light is comparably to that ef its deflec- 
tion, afterg2 measured journey, by a moving mirror. The 
apparafus by which thiseplan was realised admits, how- 
ever, in hisgsopinian, of some anfelioration’in detail., The 
disadvantageous necessity, for instance, of appropriating 
a separate section of the reflecting surface to the outward- 
and homeward-bound rays could be removed by the sub- 
stitution of a pentagonal fpr a quadrangular prism, as 
shown in Fig. 3, where M isea section of the revolving 
mirror, J the object-glass of the sender, receiving light 
from the slit s, and throwing it inthe direction P towards 
the distant reflector. On its return along the path P’, the 
ray is reflected from an adjoining face of the revolving 
mirror into the receiving telescope, K. 

The closing words of the paper under review attest the 
unappeased aspiration towards accuracy chatgcteristic of 
the successful investigator. 

“A still further perfection of the method,” its author 
writes, “which would lead to a result af which the pre- 
cision would be limited only by our, means of linear 
measurement is, I conceive, within the power of art. It 
censists in placéng the fixed mirror at so great a distance 
that the pentagonal revolving mirror would move through 
an arc of nearly 36° while the ray is going and returning. 
If a speed of 500 turns per second could be attained, 
the required distance would be thirty kilometres. Then, 
in opposite directions of rotation, the return ray would 
be ‘reflected at phases of the mirror differing by the angle 
between two consecutive faces. The result would be that 
the receiving telescope would need to have but a small 
motion, and all the observer would haveto measure would be 
the small angle by which the difference of positions of the 
mirror when the flash was received in opposite directions 
of rotation, differed from 72°. In the Rocky Mountains 
or the Sierra Nevada no difficulty would be found in 
finding stations at which a return ray could be received 
from a distance of thirty, forty, or. even fifty kilometres, 
with little more dispersion and loss than ata distance of 
four kilometres through the air of less favoured regions. 
It is true that the surface of the, djstant reflector would 
have to be increased in proportion to the distance, but it 
would not be necessary to make a single reflector of great 
size. A row of ten reflectors, each six or eight decimetres 
in diameter, might be sufficient to insure the visibility of 
the return ray.” A. M. CLERKE 





NOTES i 


AT a meeting ofthe Royal Society of Edinburgh on June 7, 
medals were presented as follows:—To Mr. John Aitken 
(Darroch), the Keith Prize for 1883-85, for his paper on the 
formation of small clear spaces in dusty air, and for previous 
papers on atmospheric phenomena ; to Edward Sang, LL.D., 
the Makdougall-Brisbane Prize for 1882-84, for his communica- 
tion fn the need for decimal subdivisions in astronomy and 
navigation and on tables requisi®e therefor, and generally for 
his recalculation of logarithms both of numbers and of trigono- 
metrical ratios; to Mr. B. N. Peach the Neill Prize for 1883- 
86, for his contributions to the geology and palxontology o 
Scotland. 


hd 

THE organising committee of Section A has arranged that a 
special discussiow shall be held, at the Birmingham meeting of 
the British Association, jointly with Section D, on the physical 
and physiologigal theories of colour-vision. The discussion will . 
be opened by Lord R&yleigh, and Dr. Michael Foster will also 
take part in it. Perséns who wish to contribute papers bearing 
on the subject of discussion are requested to send their names to 
the Recorders of Sections A or D, at 22, Albemarle Street, W., 


not later than August 1.” é 


THE death is announced, in his seventieth year, of Mr. 
Llewellyn Jowett, the well-known archæologist. 
e ~. 
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AT the Conference at the Colonial and Indian Exhibition on 
Wednesday, June 23, a paper was read by Mr. oW- Lant 
Carpenter, on ‘‘The Position of Sgience in Colonial®Educa- 
tion.” “The coloties to whith Mr. Carpenéer had glirected his 
attention Were :—Canada generally ; South Africa, the Cape 
of Good Hope and NataP; Western and South Australia, 
Vittoria, New South Wales, Queensland, New Zealand, and 
Tasmania, the last of which, unfortunately, is not represented 
at the present Exhibition. An &ccount of the present condition 
of scientific education in eagh. of these colonies was given. As 
a general conclusion, Mr. Carpenter thought that the claims of 
science to a place in State-aided primary education were more 
fully recognised than in the old country, and this, not merely 
because it was the only foundation upon which a system of 
technological gducation could be securely built, but for its value 
in drawing out the minds of the pupils. As regards the 
branches by which the time-honoured routine of subjects 
may be most beheficially varied, pre@edence was almost 
universally accorded to drawing, and to the objective pre- 
sentation of the elements of science. In seqpndaty grammar 
and high schools, however, science scarcely occupied a 
position equal to that in corresponding English schools, but 
there were many signs of improvement in this respect. In the 
Colleges and Universities of the older colonies the classical and 
academic influence was still very strong, while in the newer ones 
the claims of scientific education to be put on an equal footing 
with literary were recognised. Great has had been the progress 
of public opinion in England during the last few years on the 
importance of science as an element in education, the author 
was disposed to consider it greater in the colonies in the same 
period. Certainly the development of that opinion to its present 
point had been much more rapid in the colonies than at home. 
There. were many voluntary colonial Associations for the promo- 
tion of science, and the author concluded his paper by throwing 
out the suggestion that, if there were grave and practical diffi- 
cities in the way of an Imperial federation of the, Australian 
colonies, the establishtnentef an Australian Association for the 
Advancement of Science, somewhat on the lines of the British 
and American Associations for similar purposes, might not be 
beyond the reach of practical men of science, and he was strongly 
of opinion that such a federation would tend to strengthen “the 
position of science in colonial education.” 


. ARRANGEMENTS have been made for the examination in the 
Indian Court of the Colonial and Indian Exibition of certain 
commercial products, which are believed to be insufficiently 
known or to be suitable for new purposes. Among the sub- 
stances which will be examined are fibres, silk and silk substi- 
tutes, drugs, tobacco, gums and resins, minerals, oils, oil-seeds 
and perfumery, dyes, mordants and pigments, timbers, tanning 
materials and leather, and food-stuffs. Any visitors to thè Ex- 
hibition, who are interested in éhe subject, will be permitted to 
attend these examinations of products, which will take place in 
the Commercial Room, attached to the Economic Court, where 
all further information may be obtained. Should the results of 
this examination render such a course desirable, Conferences of 
a formal charagter will probably be held at a later date, 


THE International Society of Electricians hag decided upon 
building laboratories for the use of physiists in Paris. They will 
. be established in the grotinds of the old Collège Rollin, granted 
by the city of Paris, in the vicinity of the School of Practical 
Physics recently erected by the Municip@*Council. The funds 
will be supplied by public subscription, a contribution from’ the 
Society, and a sum of 360,009 francs, which is the surplus of the 
last Electrical Exhibition organised by MI. Cochery. 


° 
WE take the following from Science:—It will be remembered 
that in the month of May a gentleman iy Brooklyn died from 


kd 
hydrophobia. His medical attendants, competent physicians, 
had no doubt about, their diagnosis, apd his symptoms were 
characteristic of that disease. Confirmatory of this opinion, 
the autopsy revealed no lesion to which could be attributed 
the symptoms from which he suffered—a condition which 
is also characteristic of hydrophobia. Portions of the brain 
and the spinal cord weré carefully wrapped in cloth wet with 
a solution of bichloride of mercury and sen®to Dr. Sternberg. 
Small portions of these were thoroughly mixed with sterilised 
bouillon ; and this broth was then, by means of a hypodermic 
syringe, injected under the dura mater covering the brain of a 
rabbit, a small button of bone having been first removed by a 
trephine. The wound was then closed by sutures. Three 
rabbits were thus operated upon. One died at the end of 
twenty-four hours as the result of the operation ; hydrophobia, e 
of course, having nothing to do with it. Another is now, after 
eighteen days, apparently well. The third one, onthe sixteenth 
day, commenced to show signs of being ill: he was disinclined 
to move, and in a few hours evidences of paralysis appeared, at 
first in he hind-legs, and subsequently in all the extremities. 
On June 5, the eighteenth day after the operation, he died. The 
wound had healed, and there were no evidences of inflamma- 
tion. The brain showed no softening at the point where the 
inoculation was made, no pus, nor any evidences of inflamma- 
tion either of the brain substance or of its membranes, The 
cord also appeared normal. Portions of the medulla- of this 
rabbit were immediately mixed with sterilised bouillon, and two 
rabbits were inoculated in the same manner as has been de- 
scribed, This case is of great interest as being, so far as we 
know, the first animal in this country to become affected with 
hydrophobia from inoculation with material taken {om a person 
who died from that disease, If Dr. Sternberg is as successful 
with these rabbits as with the first, there is no reason why the 
series cannot be continued, and thus the protective virus of 
Pasteur be obtained in this country, and a trip to Paris by the 
victims of dog-bites made unnecessary. As we go to press we 
learn that the second rabbit, mentioned above as remaining 
unaffected for eighteen days, shows unmistakable signs of 
hydrophobia. 

Dr. THORNTON, the new Director of the Madras Museum, has 
gota te of investigations for the purpose of studying 
systematifally the marine and terrestrial fauna on the west coast 
of the Presidency. They will be continued from time to time 
as fayourable opportunities arise. : 


AT 8.40 a.m, on May 17 a remarkable phenomenon was 
witnessed at Dénnes, in the north of Norway, some twenty five 
miles south of the Pol:r Circle. A small bright horizontally- 
lying circle was suddenly seen with its centre right in zenith, 
the periphery passing through the centre of the sun. In 
the circle were besides four mock suns, in east, west, north, and 
south, so that they would almost have formed the corners in an 
irregular square. There was also another circle perpendicular 
on the other, and with the sun as centre, but it*was myche 
fainter. The little circle and the gtwo mock suns nearest the 
sun were rainbow-coloured, and tlee great circle and the two 
mock suns furthest off intense white. After half an bour the © 
phenomenon faded for a while, but soon again became as intense 
as before. It disappeared after having been in view for an h@ur , 
and a half. The weather was fine and sunny, bfft hazy. è After- ° 
wards it became cloudy with rain. 


THE large zoological -collection known as the Museum 
Godeffroy has just been -purchased by Mg Damon (Wymouth). 
The ethnological portion was sold a short time since to the 
Leipzig Museum, as already announced in NATURE. 


? In addition to the specially meteorological results contained 
in the report of the Hong Kong Observatory for the past year, 
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which we noticed last week, Dr. Doberck, the Government Astro- 
nomer there, refers to the great value of the systematic meteoro- 
logical observations with verified instruments which have lately 
been set @n foot at many of the stations and lighthouses of the 
Chinese Customs, and which will serve as an important aid in 
the investigation of typhoons. He pays a well-deserved tribute 
to Japan’s ‘‘extensive meteorological service, conducted on 
approved principles,” and to the usefil eather maps issued by 
the Tokio Obserwttory, while he deplores the absence of a 
similar comprehensive service in the Philippines and the non- 
publication of such data as are observed there—an omission 
which increases the labour of following typhoons in their passage 
across or near to those islands. The intention of the French 
authorities to establish a meteorological observatory at Haiphong, 
on the coast of Tonquin, seems to have been dropped, at least 
for a time, since the death of the distinguished meteorologist, 
Dr. “Borius. The H mg Kong Observatory during the year 
was suppliedgwith a gazing-telescope, as was recommended by 
Col. Palmer in the original project, a Lee ‘equatorial from 
Greenwich having been erected. In 1882, when the plan of 
the Hong Kong Observatory was first drawn up, te local 
Government was willing to pay for one thoroughly equipped, 
but the Colonial Office at home cut out the most im- 
. portant part of the provision for magnetic research, and 
this unfortunate spirit of parsimony in expenditure con- 
nected, with scientific research seems now to have extended 
to Hong Kong. For Dr.:Doberck complains that the‘addition to 
the work of his Observatory is not accompanied by a correspond- 
ing increase of funds and staff, that his telegraphic facilities are 
insufficient to give full effect to the proper purposes of the esta- 
blishment, that the slopes of the observatory hill have been left 
unturfed singe they were stripped in 1883, and that no effective 
measures have been taken to improve the unhealthiness of the 
site, which is on the Kowloon peninsula opposite the town of 
Victoria. It sounds incredible that the gun which was supposed 
to be set apart for the purpose of announcing the approach of a 
typlioon has also been used to announce the arrival of the mail- 
steamers—a course which is as senseless as it is cruel, for it con- 
fuses the unfortunate boat- and junk-men who swarm in the 
Hong Kong waters, and who either throw up their work and 
flee into a place of refuge when only a mail-steamer is arriving, 
to their great loss of time and money, or they take no precau- 
tions‘at all when a typhoon is reall®at hand. In the f{itter case, 
if any lives were lost, an English coroner’s jury wet j probably 
indict the official responsible for this gross negligence for man- 
slaughter, as they would the chemist who carelessly “gives 
strychnine in place of Epsom salts. Dr. Doberck proposes that, 
if the gun be used for post-office purposes, it should cease alto- 
gether as y typhoon warning. 


Ar the annual meeting of the Chemical Society of Tokio, 
held on April ro, and reported in the Yapan Aail, a very satis- 
factory repoft was read. The Society is composed of Japanese 
and foreign men of science, the total number of members last 
year being eighty-six, and being constantly on the increase. 
The number of papers read amounted to nineteen. The journal 
of the Society is published ur times a year, and it is hoped to 
make it a monthly journal svon, ‘‘ especially as the number of 
papers fead is not few, nor their nature inferior to those which 
appear in foreign journals.” The Society undertook to trans- 
late chemical tgrms into Japanese about four years ago, and it 
now possesses (though not yet published) a dictionary of com- 
‘moner chemical terms in Japanese, English, French, and 
German. It has also undertaken*to establish a system of 
chemical*nomenclatures ing the Japanese language, of which the 
nomenclature of tfe elements and of inorganic compounds is 
already nearly finished. It is hoped that a sound and complete 
system of nomenclatyrewill be published in the course of the 
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coming year. eAn address was delivered by Mr. Watanabe, the 
head of the"new University of Japan, and, on other grounds, an 
important official, who impressed on fhe members of the Society 
the neæssty of making Ghemistry, popular, on account of its 
intimate copnectiog with arts anê manufactires, Hee hoped, 
too, that more and more original work in science wowld fe done 
in Japan, for on such work dependegultimately all improvement 


in manufacturing processes. k 


s - 

* Ar the same meeting a papergvas read by Dr. Kellner on the 
deportment of urea towards soils, with special reference to the 
mode of manuring the soil employed’ in China and Japan. The 
experiments on this subject which have been carried out at the 
Komaba Agricultural College show that the application of fresh 
excreta is injurious to crops, and that, in this state, a great deal 
of the most valuable nitrogenous compounds of the manure is 
lost by rain, which carries the urea into the deep ®ibsoil beyond 
the reach of the roots of the plants. Japanese farmers had long 
‘ago come to a similar conclusion for themsglves, for they only 


employed this manure when in a highly decomposed state, when 


the urea had been converted by putrefaction into ammonium 
Carbonate. s 


THE report of the Rugby School Natural History Society for 
the past year is a very satisfactory one, forit shows great activity 
on the part of the members and of the Society collectively in 
every direction. With a single exception the papers are con- 
tributed by working members or associates ; the collection of 
British quadrupeds commenced last year is almost complete, 
and a new vivarium has been added to the Society’s resources. 
The papers deal with many subjects from China to heraldry, but 
local ôrnithology appears to have received special attention ; for 
the Society’s first prize essay was won by Mr. Austen with a 
paper on the water-birds of Rugby; the second by Mr. Mander, 
on some of the large birds round Rugby. Mr. Solly also con- 
tributes an interesting paper on microscopic fungi, with illustra- 
tions. But it is in the sectional reports that the activity of the 
Society is made most manifest. Here we find a meteorologi@l 
report, based on continuous observatio? throughout the year; a 
vivarium report ; a report from the entomological section, con- 
taining a list of the Lepidoptera observed at or near, Rugby 
during the year; similarly the report of the botanical section 
contains a long list of observations, in which are some plants 
hitherto unknown in the flora of Rugby ; the zoological report, 
it may be added, is a specially long one ; and the book concludes 
with the report of the Temple Observatory, where so nfuch good 
astronomical work is being done. Of the many excelleat natural 
history societies which pass under our notice from time to time, 
few can show more or better work than the Rugby School 
Society. 


OE interesting matter referred to in the report just noticed 
was the presentation of an address of congratulation to Mr. M. 
H. Bloxam, a very energetic member of the Society, on reach- 
ing his eightieth year. In his reply Mr. Bloxam claimed to be, 
in a peculiar degree, a link between the Rugby of the present 
and that of the past. He transacted business with a Rugbeian 
who entered the school in the reign of George II., 127 years 
ago. Mr. Bloxam entered Ruby School about 72 years ago, 
and left it 64 gears ago; and while he was at the school a 
retired master died wh@was born in 1718, early in the reign 
of George I.9167 years ago. The Rev. Henry Holyoak was 
master of the school $n the boyhood of that retired old master, 
and Mr. Holyoak Ms alive in -the lifetime of a nephew of 
Lawrence Sheriff, the founder of Rugby School. Now Law- 
rence Sheriff died 318 years ago. Thus three lives, one of them 
being Mr, Bloxam’s, cary us back to the foundation of Rugby 
School. g 


‘another spectrum, composed no longer of lines easily separated, 
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much later than the spectrum of lines, but it sh8ws itself very 
quickly with increase of the deasity : the two systems are so 
different that it is possible to obtain either the first without the 
second or vice vers M. Janssen was at first unable to explain ~ 
how it was that these bands were not visible i® the solar 
spectrum when they were easily obtained by passing light 
through thicknesses of oxygen far less than the sun’s light has to 
traverse before reaching us.. But further experiments showed 
that these bands did nptgdevelop in proportion to the thickness 
of the stratum of oxygen producing them, multiplied by its 
density, but in proportion to the thicknes@ multiplied by the 
square of the density. The density of our atmosphere being 
small as compared with some of the pressures at which M. 
Janssen worked, the non-appearance of these bahds amongst 
the telluric lines of the solar spectrum is readily explained. 


POTSDAM OBSERVATORY. —The fifth volume of the Publica- 
tions of the Astrophysical Observatory of Potsdam is occupied 
with a very careful determination, by Drs, Miiller and Kempf, 
of the wave-lengths of 300 of the principal lines in the solare 
spectrum. Four gratings were used in this inquiry—one with 
about 2500 lines to the inch, the second with 6gso lines, and 
the third and fourth with about 10,000 lines to the inch. Eleven 
normal lines were first measured with all four gratings and in the. 
spectra of three or four orders with each grating, every observa- 
tion Wing carefully corrected for temperature, &c. “The.com- 
putation of the wave-lengths of the 300 lines follows, and the 
details of the reduction of the observations of the eleven normal 
lines, and a catalogue of the wave lengths of 2614 lines as given 
in the Potsdam Atlas of ‘the spectrum, and as now corrected, 
concludes the work. The following are the wave-lengths of the 
selected normal lines, expressed in millionths of a millinfetre :— 
C, 656°314, 640°035, 612°247 ; Da, 589°625, 562°475, 545°580; 
bg, 517°284, 495°770, 470°321, 441°534, and 407°186, It would 
seem from these determinations that Angstrém’s wave-lengths 
require small but sensible corrections, 


THE BINARY STAR y CORONÆ AUSTRALIS.—With reference 
to our note on this double star (NATURE, vol. xxxiii. p. 425), in 
which we pointed out the large difference in the jSosition-angles 
computed, for the present year, from the orbit of Mr. Gore and 
from that of Mr. Downing, we may draw attention to a com- 
munication by Mr. H. C. Wilson, of the Cincinnati Observa- 
tory, printed in the Observatory, No. 111, pp. 234-235. Mr. 
Wilson gives the mean results of observations of the binary in 
1881 and 1883 as follows :— 











































.WE are requested to state that the annual Students’ Conver- 
saztone will take place at the Finsbury Technical College on 
Friday evening, July 2» commencing at 7 o’clock. A good 
exhibition of apparatus, ,models, and specimer$ fas been 
arranged to illt&trate the @arious branchgs of applied science 
and art ‘comprised under the College scheme of technical 
education, ° 


° A SWEDISH geologist, Dr. H. Sjögren, is about to proceed to 
the naphtha regions on the Caspian Sea, in order to prosecgite 
geological studies. 


WE have received froth Messrs. Griffin and Co. the third 
annual issue of the ‘‘ Year-Book of the Scientific and Learned 
Societies.” It gives a brief chronicle of the work done during 
the year by the various Societies, together with the necessary 
information as to official changes. 


THE Sagħalien Ainas do not exhibit the same uncouthness as 
those of Yezo ; there is a greater absence of beards and of hairy 
bodies generally.® ‘Ihe hue of the skinevery closely resembles 
that of the Caucasian ; the foreheads are high but narrow, and 
their general bearing and facial expression denote an intelligenc® 
much superior to that of the Yezoines. As for the theory of an 
ethnical connection between ‘the Ainos and the Japanese, Mr. 
Penhallow says that an examination of the pure types would not 
permit such a belief to be entertained. There is a mixture of 
the two in places, but the half-breed is as easily recognisable 
there as elsewhere in the world. The Japanese, he concludes, 
are unquestionably Mongoloid, while the facts show the Ainos 
to be physically distinct, while the best authorities agree in the 
great resemblance which they bear to Europeans, the prevailing 
view being that they are distinctly Aryan, s 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus sinicus Ẹ ) from 
India, presented by Mrs. George Willing ; two Tcheli Monkeys 
(Macacus tcheliensis § 2) from Junz-ling, near Pekin, presented 
by Dr. S. W. Bushell, C.M.Z.S. ; a Wild Swine (Sus scrofz@ ) 
fom Tangier, presented by Mr, John Brooks; four Sparrow 
Hawks (Accipiter nisus}, British, presented by Mr. J: Rowland 
Ward, F.Z.S. ; an Egyptian Goose (Chenalopex egyptiaca), a 
Robben-Island Snake (Coronella. phocarum), a Hoary Snake 
(Coronella cana), an Infernal Snake (Boodon infernalis), a 
Rhomb-marked Snake (Psammophylax rhombeatus), a Horned 
Viper (Vipera cornuta), eight Geometric Tortoises (Testudo geo- 
metrica), a Leopard Tortoise (Testudo pirdalis), three Areolated 
Tortoises (Homopus-areolatus) from South Agrica, presented by 
the Rev. G. H. R. Fisk, C.M.Z.S. ; a Crowned Horned Lizard 
(Phrynosoma coronatum) from’ California, presented by Mr. S. 
Upton Robins ; a Common Viper (Vipera berus), British, pre- 
sented by Mr. W. H. B. Pain; a Tuatera Lizard (Sphenodon’ 
punctatus) from New Zealand, presented by Capt. R. Suther- 
land ; a Tarantula Spider (Aygale, sp. inc.) from Bahamas, pre- 
sented by Mrs. E. Blake ; a Peruvian Thicknee (Gaien-mus 
superciliaris) from Peru, two White-backed Piping Crows 
(Gymnorhina leuconota) from Australia, deposited ; a Balearic 
Crane (Balearica pavonina) from West Africa, purchased ; a 
Japanese Deer (Cervus sika), born in the Gardens. 


1881°72 is wae See 45°53 1°38 

1883 °62 oe is sis 37°75 1°62 , 
The angles computed from Mr. Gore’s elements for these two 
epochs are respectively 47°29 and 36°49, which may be re- 
garded agreeing fairly well with *the observatione. It 
appears, Qherefore, that of the two orbits referred to above, 
Mr. Gore’ is by far the most satisfactory. 


OBSERVATIONS OF THE COMPANION OF SrRIUs.—Prof. 
Young has communicated to the Sidereal Messenger (No. 46, 
p. 182) a series of measures of the companion of Sirius made at 
Princeton, for the most part with the 23-inch refractor, with 
powers of 460 and 300. Prof. Young remarks thatyduring the 
present year the companion has been a difficult object, except 
when the seeing was good, and there have been fewer good 
nights than usual. The mean annual results are :— 

Position-Angle Distance 

Epoch Measure Epoch Measure 3 N 
a.. 1883'r0§ ... 9'41 : 
.. 884270 ... 870 .. 4 
s {32-089 a. 8'09 2. 8 

1886049 ... 7°59 e- 3 


1883'105 ... 39'0 I 
1884°273 ... 36°30... 5 
1885112 ... 3406 ... 7 
1886°047 ... 29°77 .. 4 
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THE ABSORPTION SPECTRUM OF @xyGEN.—About three 
years ago M. Egoroff was able to show that the great groups A 
and B in the solar spectrum were dueeto the absorption of 
oxygen. More recently the a band was abso found to be due to 
the same gas. M. Janssen, studying the absorption of oxygen 
has now discovered that under certain conditions the gas yields 





ASTRONOMICAL PHENOMENA FOR THE , 
WEEK 1886 YUNE 27—FURY 3 © . 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
E At Greenwith on ithe 2g 
Sun rises, 3h. 47m. ; souths, 12h. 2m. 44°Is. ; sets, 20h. 19m. ; 
decl. on meridian, 23° 20’ N.: Sidereal Time at Sunset, 
° 14h. 42m, , iy 


but of shaded bands which can only be fesolved with great diffi- 
culty. This syste® of bands appears for moderate pressures 
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® : 
Moon (three days after Last Quarter) rises, th. 6m. ; soutlss, 
7h. 59m.; sets, 15h. 4m.% decl. on meridian, 9° 31’ N. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m. h m. 62 

Mercury © eB. Esaa 17 21 33 23 25 N. 
Venus ... I 42 9 18 16 54 17 22N. 
Mars .., . II 20 17 30 23 40 IIN. 
Jupiter... ... II I7 17 31... 2345 2 3N. 
Saturn... 4 16 12 26 ... e® 36 22 34 N. 
June h. 

28 ... IO Riars in conjunction with and o° 59' south 

of Jupiter. 
29 o Venus in conjunction with and 2° 57' north 
of the Moon. 
July 
2 16... Sun at greatest distance from the Earth. 
Variable Stars 
Star R.A. Decl. 
. ees. h m. Os h. m. 
U Cephei © 52°2... 81 16 N. ... June 29, O 54 m 
S Leonis ww... I1 50.. 6 5N... July 3, M 
8 Libre  .. .. I4 549.. 8 4S. e 5) ° 3,23 6m 
U Ophiuchi... ... 17 108... 1 20N... 5, L 346m 
fo te » i2303 
X Sagittarii... ... 17 40°4....27 47S... s» 3, 20M 
R Scuti .. 18 416... 5 50S. ... June 27, m 
R Lyræ . I8 51°9...43 48 N.. 5, 28, m 
n Aguilæ ... .. 19 467 ... 043N....July 1, 0 Om 
R Vulpecule . 20 §9°3...23 22N... 5 L M 
ö Cephei ... ... 22 24°9...57 50N.... June 29, 0 OM 
> M signifies maximum ; #2 minimum. 


Meteor Showers 
The principal radiants of the season are:—Near 8 Ursæ 
Majoris, R.A. 164°, Decl. 57° N. ; near ¢ Ursæ Majoris, R.A. 
210°, Decl. 55° N. ; near Serpentis, R.A. 263°, Decl. 15° S. ; 
from Vulpecula, R.A, 302°, Decl. 27° N. ; near ¢ Pegasi, R.A. 
338°, Decl. 139 N. 


Stars with Remarkable Spectra 


Name of Star R.A. 1886’0 Decl. 1886" Type of 
h m. s. à ‘ spectrum 
R Aquila... 1.0 4. I9 0 32... 34N. .. ILI. 
R Sagittarii ... ... I9 9 59». 19 3045. .. IIL. 
229 Schjéllerup ... 19 25 33... 76 20:1 N. ... IV. 
228 Schjellerup ... 19 27 46 ... 16 37°25. ... IV. 
R Cygni ... a. .. 19 3345 ~ 49 SOON. .. Ill. 
D.M. + 32°°3522 ... 19 36 34... 32 211 N. .. IV. 
x Cygni ... =... IQ 46 11... 32 37°5N. .. III. 
D.M. + 43°°3425 ... I9 53 3I . 43 573 N. ... IV. 
D.M. + 35%4001 ... 2@ 5 46 ... 35 49°5 N. ... Bright lines 
D.M. + 35°-4002 ... 20 6 6... 38488 N. ... V. 
D.M. + 35°°4013 20 7 24... 35 50°6 N. ... Bifght lines 
D.M. + 36°°3956 2010 4... 36 17°8N. ... Bright lines 
D.M. + 15°°4172 20 23 54... 15 537 N.. III. è 
D.M. + 17°°4370 20 32 52 17 520 N. . TII. 
V Cygni ... 1. 2. 20 37 37 oe 47 441 NL n IV. ` 
D.M. + 17°4401 ... 20 40 15 17 40'6N. .. III: 
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SECOND ANNUAL REPORT OF THE COUNCIL 
OF THE, MARINE BIOLOGICAL ASSOCIA- 
TION OF THE UNITED KINGDOM! 


I, THE Council has met during the past year nine times, 
æ ` viz.%on October 5, October 27, December 14, 
March 19, March 25, April 5, April 9, May 19, and June 
7. .The chief business wifch has occupied the Council 
during the past year has been the preparation of the 
Hlan of the Laboratory building now in course of erection on the 
Citadel Hill at Plymouth, and the arranging for the execution of 
¿hisə plan by building and engineering firms. Further, the 
ouncil has giver» much time and attention to negotiations with 
the Lords of Her Majesty’s Treasury with regard to a grant in 
aid of the objects of the Association. : 
The most important facts which the Gouncil has to communi- 
cate to the «\s-ociation as the result of the year’s work are :— 
(1) The undertaking orf th® parf of the Lords of the Treasury 
to submit to Parliament a grant of 5000/, to be paid in two 





Presented to the Annual General Meeting of the Association on June 8, 


-1886, Prof. Huxley, President of the Association, in the chair. 
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yearly instalmierts, and 500/. a year for five years, in aid of the 
objects of the Association ; and ` 

(2) The formal approval by the @ouncil of a. contract by 
Mr. Berw, &f Plymouth, to erect the buildings and construct the 
reservoir of the Plymouth L@boratorf at the prige of 59024 165., 
and also of ascontrace by Messrs. Leete, Edwards, and Nogman, 


gf London, to construct and fit the aquariums and“pumping 


apparatus for the Plymouth Laboratowy at the price of 3000/, — 

The excavation of the site on the Citadel Hill at Plymouth ig 
now actually in progress, and the Laboratory will be in all 
prabability ready for occupation by this time next year. 

In June 1885, the Council reported a capital sum of nearly 
8ooo/, as definitely promised to the Association, of which 4787/. 
was in the hands of the Treasurer. 

The Council now has to report a capital sum of 10,000/. avail- 
able for expenditure on the building and fitting of the Plymouth 
Laboratory, and in addition an annual income from investments 
and annual subscriptions of r100/. a year. Of the disposable 
capital sum about sooo/. is in the hands of the Treasurer, 
whilst the sum of 5000/, is to be paid in two instalments, 
one in 1886, and one in 1887, by Her Majesty’s Trea- 


sury. e 

Ja June 1885, the Association numbered 277 members, of 
whom 163 ‘vere annual subscribers, the rest having compounded. 
t now numbers gos members, of whom 169 are annual sub- 
scribers. 

Amongst important donations to the Association made during 
the past year, the Council desire especially to mention the sum 
of 500/. received from Mr. John Bayly, of Plymouth, who was 
already a Founder, and is now qualified as a Life Governor of 
the Association. On hearing: that the Council felt it to be 
necessary to omit certain features in the plan of the Plymouth 
Laboratory as approved by them, on account of the expense 
involved, Mr. John Bayly came forward with this munificent 
donation, and thus enabled the Council to carry out their 
original design: 

IL. In reference to the grant from the Treasury, the Council 
submit, for the information of the members of the Association, 
the final letter received from the Lords of the Treasury and the 
answer returned by the Council to that communication, 


Treasury Chambers, December 9, 1885 


S1r,—I have laid before the Lords Commissioners of Her, 
Majesty’s Treasury your letters of the 2nd and 13th ultimo, on 
the question of the proposed’ assistanc®@ to be given by the 
Government to the Marine Biological Association of the United 
Kingdom. Their Lordships have considered the matter, Pery 
carefully, and they now desire me to inform you that they are 
prepared to propose to Parliament a grant of 5000/, towards the 
cost of the Laboratory which the Association intends to construct 


| at Plymouth, such grant to be paid in two instalments of 2500/. 


each, one in 1886-87, and the other in 1887-88, and also an 
annual grant of 50o/. for five years, beginning in the year 1887-88, 
towards the current expenses of the Laboratory, on the following 
conditions :— 

(1) That the Council of the Association agrees to have its 
accounts formally audited each year, and to furnish a statement 
of income and expenditure to the Treasury. 

(2) That the Council undertakes to issue at regular intervals 
(probably half-yearly) a detailed report of the work done in 
the Plytnouth Laboratory, and to furnish the Treasury with such 
report. e 

(3) That the Council pledges itself definitely to aim at pro- 
curing practical results with regard to the breeding and manage 
ment of food-fishes. 

(4) That the Council undertakes to place space in the Ply- 
mouth Laboratory at the disposal of any competent investigator 
deputed by a recognised authority to carry out any iavestigation 
into fish questions for which the I®boratory can give facilities. 

I am to add that my Lords will make the necessary provision 
for these grants in the Esgmates for the coming year, but until 
Parliament shall have sanctioned the grant, it will not be in 
their power to Make any payments to the Association in fulfil- 
ment of the above promise of assistance. 

In conclusion I am tò suggest, with reference to your letter of 
the 8th instant, that in future any communications between the 
Association and the Scotch Fishery Board should be conducted 
through the Secretary for &cotland. 

T have the honour to be, Sir, your obedieat servant, 
M. W. RIDLEY 
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*S1r,—I have laid before the Council of the Marine Biological 
Association your letter gf the 7th inst., and I am instructed by 
the Council-to say that they accept the four conditions mentioned 
in your letter as those upgn which the Lords Confiniesioners of 
Her Majesty’s Yreasury are prepared to propose to Parliament a 
grant of,5000/., and an annual grant of 5087. a yed? for five years, 
in aid of the building and of the curreft expenses of the 
Leporelo about to be efected by the Association on Plymouth 
*Sound. 

The Council of the Associatien desire me to express, through 
you, to my Lords, the gratification which they experiené in 
receiving this important assistance and mark of confidence from 
my Lords, and to offer & the same time their thanks to my 
Lords for the favourable consideration which has been accorded 
to the request of the Council. 

In regard to the term ‘a recognised authority” used in the 
fourth condition proposed by my Lords and accepted by the 
Council, I am directed to say that the Council assumes that a 
‘‘recognis@l” authority means a “STATE” recognised au- 
thority, such ‘as the Scotch Fishery Board or Her Majesty’s 
Inspectors of Fisheries. 

On behalf of tfe Council of the Maring Biological Association 
I am accordingly empowered to state— E 

(1) That the Council agrees to have its accounts formally 
audited each year, and to furnish a statement of income and 
expenditure to the Treasury. 

(2) That the Council undertakes to issue at regular intervals 
(probably half-yearly) a detailed report of the work done in the 
Plymouth Laboratory, and to furnish the Treasury with such 
report. 

(3) That the Council pledges’ itself definitely to aim at pro- 
curing practical results with regard to the breeding and manage- 
ment of food-fishes. 

(4) That the Council undertakes to place space in the Ply- 
mouth Laboratory at the disposal of any competent investigator 
deputed by a recognised authority to carry out any investigation 
into fish questions for which the Laboratory can give facilities. 

I have the honour to be, Sir, your obedient servant, 
E. Ray LANKESTER, Hon. Sec. M.B. A. 

To Sir M. W. Ridley, Bart, 


IIT. The attention of the Council having been drawn to the 
statement made in the House of Commons by the President of 
®the Board of Trade to the effect that it was the intention of the 
Government to constitute a Fæheries Department under that 
Board, the following letter was addressed on March 19 to the 


Bp President of the Board of Trade :— 
POEs eel April 7, 1886 
ae 
AA ste \red by the Council of the Marine Biological 
id DA O wm you that they have observed from an 
9 4% % arliament that it is the intention of Her 
i O 9 ò 0 BO ne Nto constitute a Fishery Department as a 
y o AD D „- Trade. With a view to the meeting of 
8 N Å. -Association on Marchetg last, I took the 
Vi an KA “whether you would be disposed to receive a 
vay % An the Council in order that it might have an 
NAN RN „5f placing before you some account of the origin of 


¿tion and of its proposed operations with regard to 
és of the British seas. The Council having learned 
shought the reception of such a deputation inadvisable, 
cucted me to communicate to you, in accordamce with 
jation, a brief accognt of the position of the Associa- 
if its relations to the Government. 

‘ncil have taken steps to erect on the Citadel Hill, at 

Na a site granted by the War Office, a Laboratory, 
‘equipped with all the appliances in the sbape of 

king rooms suited for the study and observation 

‘er marine organisms. It will afford convenient 
from sixtén to twenty scientific investigators 

in biological research. 
ional utility of sugh a Laboratory in connec- 
industry, the Lords Commissioners of Her 
e agreed to submit to Parliament a vote 
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of NN ` À l instalments, taa: the erection of the 
Lab N .pplement this when the Laboratory has been 
comple aÂ -nnual subsidy of 5002. 


I am directed to aunex for your information a copy of the 
letter from my Lords embodying these undertakings. You will 
observe that theg have laid stress on the duty of the Association 
to investigate everything relating to the economy of food: fishes, 
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Md that they further desired that the Marine Biological 

ciation should work in harmony ‘with the Scotch Fishery I 
which was, at that time, the only formally constituted bod 
nected with the sul§ject in Great Britaifi. f 

The Council apprehend, thereforeathat the Marife Biol 
Association, receiving as it does liberal support and recog 
of the importance of its aims from the Government, £ 
place at the disposal of the new Fishery Department ar 
sources it may poss&s@for the prosecution of such sci 
investigations as the Department may wishgto initiate. 

The Council further desire me to say that they will be g 
enter into such relations with the Department as may se 
you best calculated to effect the object. . 

In making this offer the Council believe that they are ca 
out the spirit of the conditions imposed upon them by my 
in the letter of which a copy is inclosed. ; 

Iam, Sir, your most obedient servant, 
E. Ray LANKESTER, Hon. Sec. M.B 

The Right Honourable A. J. Mundella, M.P., BS 

Board of Trade 


To this letter the following answer was receiv@f :— 


Board of Trade, Whitehall Gardens, S. i 
_ April 8, 1886 


SIn,—I am directed by Mr. Mundella to acknowledg 
receipt of your letter of April 7, and to request that you 1 
so good as to convey to the Council of the Marine Biol: 
Association his best thanks for their kind offer which they 
made to place at the disposal of the new Fishery Depart 
the resources which they possess for the prosecution of 
scientific investigations as the Department may wish td in 
Mr. Mundella wishes me to add that the matter is now rec: 
his most careful consideration. 

I am, Sir, your obedient servant, 
Ray Lankester T. W. P. BLoMEFIE 


Prof. E. 


IV. In reference to the building and aquarium fittings, ` 
have been approved, and are now in course of cpnstructic 
the Laboratory at Plymouth, the Council appointed, as s 
in the last Annual Report, a Committee consisting of the 
surer, the Secretary, Dr. John Evans, Prof. Moseley, anc 
Spence Bate. These gentlemen, assisted by Mr. Walter H 
Assistant Secretary, and by Mr. Inglis, civil engineer, of 
mouth, met on several occasions in order to consider the d 
of the Laboratory building and its fittings. Informatio) 
advice was obtained from the directors of the existing le 
tories and aquariums in Europe and in the United Sta 
America, as well as from engineering firms acquainted wil 
special kind of work required. The limitation of the fun 
“he disposal of the Council had to be grictly borne in mir 
the Comittee, and finally, after much deliberation, a *pl 
building§ and fittings was submitted by the Committee 
approved by the Council, The approval of the War Offic 
to be obtained in regard to the design of the building wh 
to be erected on the site granted by that Department of : 


“and the Council has had the advantage in this connection c 


advice and assistance of Mr. E. Bell, the architect to the 
Office. The design, for which a contract has now heen acc 
by the Council, has the approval of the authorities of the 
Office and of the Town Council of Plymouth. 

V. Shortly after the annual meeting in June, 1885, M 
Leger Bunnett, of New Stone Buildings, 60, Chancery : 
was appointed Assistant Secretary with the special purpc 
aiding the Secretary in obtaining substriptions and qoifatic 

In January of the present year Mr. Walter Heape va 
his post of Assistant Secretary, and was appointed Re: 
Superintendent of the Plymouth Vaboratory at a salary of 
a year. Mr. Heape will be provided with a suite of apartı 
in the Laboratory building. Since his appointment Mir. F 
has visited the Zoological Laboratory at Naples for the pu 
of acquiring information which may assist him in the ma 
ment of the Plymouth Laboratory. He wil®at once pr 
to Plymouth and take up his residence there, in order to 
mence an investigation of the natural history of Plymouth £ 
and to enter into relations with the fishermen of the distri 
as to prepare the way for the pperations of the Laboratory 
completed. Mr. Heape will als® watcls the erection c 
Laboratory building and report from time to time to the Cc 
of the Association at Plymouth. 5 

VI. The Council propose to makes two alterations i 


ne . 
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by-laws of the Association which will require the approval of ! 


the present general meeting and of a subsequent special general ; 
meeting, whigh will be duly summoned. ‘The first proposal is | 
to enact by by-law of the Association that the Prime Warden 
of the Fishmongers’ Company shall always be ex oficio a member 
of the Council of the Association, The Fishmongers’ Company 
have shown their interest in the enterprise of the Association by 
contributing 2000/. to its funds. In replf t an inquiry from the 
Council, the Court ofgAssistants of the Fishmongers’ Company 
have cordially accepted the proposition that the Prime Warden 
of the Company should hold the official relation to the Associa- 
tion above proposed. The Council therefore propose to alter 
By-law 2 of the Association by the insertion between the words 
“officers” and ‘‘and fourteen other members” of the words 
“the Prime Warden of the Fishmongers’ Company for the time 
being.’ 

The second proposal has relation to the admission of the Uni- 
vtrsities of Great Britain and Ireland to a share in the govern- 
ment of the Association. As was stated in the last Annual 
Report, membe of the University of Cambridge have subscrived 
a sum of 500/, for the purpose of qualifying the University as a 
Governor of the Association. During the past year a similar 
fund has been raised by members of the University of Oxford. 
At the annual general meeting in June 1885, in view of these 
proceedings, the following addition to By-law 17 was carried: 
t Any University of the United Kingdom, on the payment of 
500/. to the Association by members of the University, shall, if 
the Council of the Association consent thereto, acquire as a 
consequence the perpetual right of nominating one member of 
the Coundil of the Association?” 

The Council now propose to erase the words just cited, and 
to substitute the following :— 

“ Any University of the United Kingdom, on the payment of 
500Z. to the Association in the name of the University and for 
the purpose of acquiring the right herein specified, shall, if the 
Council of the Ass ciation assent thereto, become a Governor of 
the A-sociationp and acquire the perpetual right of nominating 
annually one member of the Council of the Association to serve 
for one year (from the annual meeting in one year to that in the 
following year); and any resident member of the University sub- 
scribing 100/. or more to such fund of 5902, shall, in virtue 
of such subscription, become a ‘Founder’ of the Associa- 
tion. 

VII. The Council have again to record a severe loss to the 
Association in the list of its Vice-Presidents owing to the death 
of Dr. W. B. Carpenter, C.B., F.R.S. Dr. Carpenter was a 
warm supporter of the Association, and contributed largely by 
his advocacy of its objects to the success which has now been 
attained, ° 

VIIL” The Council do not propose Any change in thé list of 
Officers, Vice-Presidents, and Council for the ensuigg year. 
They desire to notify that the following gentlemen have qualified 
by subscription of 500/. each as Life-Members (Governors) *of 
the Council, viz. Mr. Robert Bayly, of Plymouth, 1885; Mr. 
Bazley White (Clothworkers’ Company), 1885; Mr. E. L. 
Beckwith (Fishmongers’ Company), 1885 ; and Mr, John Bayly, 
of Plymouth, p1886. 

IX. During the ensuing year the buildįpg at Plymouth will 
be in course o! erection. It is anticipated that the chief duty of 
the Council durjng this period will be to organise a scheme of 
investigation to be carried out.at Plymouth when the Laboratory 
is in working order. 

It will Besegpecially the business of the Council to determine 
tĦe cenditions under which the Laboratory shall be accessible to 
the naturalists of the United Kjngdom and other countries for 
the purpose of aiding in those@nquiries into the life-history of 
marine animals and plants, and particularly of food-fishes, which 
it is the purpose of the Association to foster. 

X. The plan of the Laboratory building includes a library. 
TheTouncil take the present opportunity of asking for dona- 
tibns of works refating to fisheries and to marine zoology and 
botany for the library. They will also be glad to receive sub- 
scriptions towards a special library-fund, in reference to which 
and all similar matters, the Hon. Secfetary, Prof. Lankester, 
can be consfilted. ee e 

XI. In conclusion,ethe Council desire again to express the 
great obligation which the Association is under towards the 
Council of the Linnean Society for the continued permission 
accorded by that body te te Association to meet in the rooms 
of the Society. 
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MEMORANDUM RELATING ,TO THE MODE 
IN WHICH SCIENTIFIC RROWLEDGE CAN 
BE MADE USEFUL 70 ENGLISH FISHERIES 
HE followieg Memprandum has b@en presented to the Presi 
dent of the Board of Trade and officially acknowledzed by 
him :— e 
Without committing ourselves to all the statements and opinions 
contained in the subjoined Memarandum, we, the under-igned. 
wisho state that we concur generajly with the views as to the 
proposed constitution of the new Fishery Department therein 
expressed— a 
Argyll, K.G., F.R.S. ; Walsingham ; Stalbridge ; E. Marjori 
banks, M.P., Member of the late Royal Commission on Trawl- 
ing ; John Lubbock, Bart., M.P., F.R.S. ; James Paget, Bart., 
F.R.S.; Henry W. Acland, K.C.B., E.R.S.; J. Fayree, 
K.C.S.L, F.R.S., Honorary Physician to the Queen, Physician 
to the Secretary of State for India in Council ; C. Spence Bate, 
F.R.S., Member of Council of the Marine Biological A»»ocin 
tion; I. Bayley Balfour, F.R.S., Sherardian Professor of Botany 
in the University of Oxfgrd ; Ed. Lonsdale Becssvith, late Prime 
Warden of the Fishmongers’ Company, Member of Council of 
the Marine Biological Association ; F. Jeffrey Bell, F.2.5., Pro 
fessar of Zoology in King’s College, London, Member of Council 
of the Marine Biological Association ; Henry B. Brady, F.R.S. ; 
W. S. Caine, M.P., Member of the late Royal Commission on 
Trawling; P. H. Carpenter, F.R.S. ; W. H. Dallinger, F R.s., 
President of the Royal Microscopical Society; F. Darwin, 
F.R.S. ; W. T. Thiselton Dyer, C.M.G., F.R.S., Director of 
the Royal Gardens, Kew, Member of Council of the Mari we 
Biological Association ; W. H. Flower, F.R.S., Superintenden’ 
of the British Museum, Natural Llistory, President of the 
Zoological Society, Vice-President of the Marine Biologi- 
cal Association; (lans Gadow, Strickland Curator anl Lec- 
turer on Animal Morphology in the University of Cam sridge ; 
Arthur Gamgee, F.R.S., Fullerian Professor of Physivvogy in 
the Royal Ifstitution of Great Britain ; W. H. Gaskell, F.R.S. ; 
A. Günther, F.R.S., Keeper of the Zoological Department of 
the British Museum, Member of Council of the Marine Bio- 
logical Association; S. F. Harmer, Fellow of King’s Collage, 
Cambridge; W. A. Herdman, Professor of Zoology in Unver- 
sity College, Liverpool, Member of Council of the Marine Bio- 
logical Association; G. M. Humphry, F.R.S., Professor of 
Surgery in the University of Cambrklge *late Profe- sor of 
Anatomy, Fellow of King’s College; J. N. Langley, F.R 5, 
Fellow of Trinity College, Cambridge; E. Ray Lankestgr, 
F.R.S., Jodrell Professor of Zoology in University Collège, 
London, Fellow of Exeter College, Oxford, Hon. See. 
of the Marine Biological Association; A. Milnes Marshall. 
F.R.S., Professor of Zoology in Owens College, Manchester, 
Member of Council of the Marine Biological Association ; 
W. C. McIntosh, F.R.S., Professor of Natural Iisugy in 
the University of Ste Andrews, Vice-President of the Marine 
Biological Association ; H. N. Moseley, F.R.S., Linacre Pro- 
fessor of Human and Comparative Anatomy in the University of 
Oxford, Chairman of Council of the Marine Bi -logical &ssucia- 
tion; Geo. J. Romanes, F.R.S., Member of Counci! of the 
Marine Biological Association ; J. Burdon Sanderson, F R.S., 
Waynflete Professor of Physiology in the University of Oxfor.l ; 
E. A, Sæhäfer, F.R.S., Professor of Physiology in University 
College, London; P. L. Sclater, F.R.S., Secretary of the 
Zoological Society, Member of Council of the Marine Biologic ul 
Association ; Adam Sedgwick, F.R.S., Fellow of Trinny tol- 
lege, Cambridge, Member of Council of the Marine Biological 
Association ; C. Stewart, F.L.S., Conservator of the Museum o! 
the Royal Collegé of Surgeons, Member of Council of the Marine 
Biological Association ; D'Arcy W. Thompson, Profegso: of Zon. 
logy in University College, Dundee; Sydney H. Vines, F.R.S. ; 
W. F. R. Weldon, Fellow of St. John’s College, Cambridge ; 
Franz Crisp, Vice Fresiqen! of the Linnean Society, Hon. 
Treasurer of the Marine Biological Association ; Peter Eade, 
President, on belalf of the Norfolk and Norwich Nataralists 
Society; J. Gurney, Mayor of Norwich, R. E. Burroughes, 
H. W. Stafford, John &#% Pearce, Harry Bullard, S. Gurney 
Buxton, and John Barwell, Conservators under the Norfol. and 
Suffolk Fisheries Act, 1877, for the City of Norwich ; C. Louis 
Buxton, T. C. Blofeld, ang E. Frost, Mayor of Thetford, Con- 
servators for Norfolk; B. F. Grimsey, Mayor gf Ipswich, and 
Lieut.-Col. H. M. Leathes, Conservators for Suffolk; F. B. 
Archer, Conservator for Lynn ; C. J. Greene, Hon. Sec, of the 
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Yare Preservation Sgciety ; Lieut.-Col. F. H. Custance; 
Michael Beverley, M.Ð. ; H. W. Bidwell; G, F. Buxton ; 
H. W. Fielden, late Naturalist tg Sir G. Ņares’® Aoctic Expe- 
ditiqn ; Thos. Southwell 
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s l—Preface  » e 


e 
. (I) The necessity for an administration of our marine and 
fresh-water fisheries based upon thorough or scientific knowledge 
of all that relates to them hds become obvious of late years. 

The Trawling Commission df 1884-85 has reported to this effect 

in so far as the subject gf their inquiries is concerned. Other 

nations have adopted such a method of dealing with their fish- 
eries, with good results and the promise of better. 

(2) The inquiries and operations necessary cannot be con- 
ducted as the result of private commercial enterprise. They 
must be national in character. 

(3) Whist the general trade returns of the fishing industry, 
on the one hand, and the practical enforcing of regulations as 
to the protection of fishing-grounds and the restriction of fish- 
ing operations within certain seasons and localities are matters 
with which an ordinary staff of officials*can effectually deal, yet 
the chief purposes of the operation of a satisfactery Fisheries 
Department are of such a nature that only expert naturalists ch 
usefully advise upon them and carry them “ut. It is ther¢fore 
important that the organisation of a State Fisheries Department 
should either be primarily under the control of a scientific 
authority who should direct the practical agencies as to trade 
returns and police, or that there should be distinct and parallel 
branches of the Department—the one concerned in scientific 
questions, the other in collecting trade returns and in directing 
the fisheries police, 

(4) It does not appear that there is any ground for supposing 
that individuals of scientific training are ¿so facto unfitted for 
administrative duties, and there would be obvious advantages 
in placing the operations of a Fisheries Department under one 
head. Indeed, it may be maintained that an education in 
scientific matters, and capacity for scientific work, is likely to 
produce a more practical and enterprising director of such a 
Department than could elsewhere be found. It has not been 
found desirable to place the administration of the important 
botanical institution at Kew in the hands of a non-scientific 

edirector, and there is no obvious reason for avoiding the 
employment of a -ggientific staff in the case of a Fisheries 

Department. 

*. Il.—WNature of the Work to be done 

(1) Generally to ascertain what restrictions or modifications 
in the proceedings of fishermen are desirable, so as to insure 
the largest and most satisfactory returns prospectively as well as 
immediately from the fishing-grounds of the English coast and 
from English rivers and lakes. 

(2) Especially to ascertain whether exigting fishing-grounds 
can be improved by the artificial breeding of food-fishes and 
shell-fish, and to determine the methods of carrying on such 
breeding, and to put these methods into practice. 

(3) To find new fishing-grounds. 

(4) To introduce new fish—either actually new to the locality 
or new to the consumer. 

(5) To introduce (if practicable) methods of reayjng and 
fattening marine fish in stock-ponds. 

(6) To look after the culti¥ation and supply of bait. 

(7) To introduce new baits, new methods of fishing, im- 
proved nets, improved boats, new methods of transport and of 
curing. 

The work can be divided into two sections, A. Investigation ; 
B. Practical Administration. 

A. Investigation.—The in@uiries which are necessary in order 
to effect the purposes indicated above are as follows :— 

(1) A thorough physical and biolggical exploration of the 
British coasts within a certain distance of the shore-line, 
especially and primarily in the neighbourheod of fishing- 
grounds. ‘The investigation must incMide a determination of 
temperature and currents at various d€fths, the nature of the 
bottom, the composition of the sea-water, and the influence of 
rivers and conformation of coast upon these features. At the 
same time the entire range of the fauna and flora must be in- 
vestigated in relgtion to small areas so as to connect the varying 
living inhabitants of different areas with the varying physical 
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conditions of those areas and with the varying association of the 
living inhabitants ġzzer se. Only in this way can the relation of 
food-fishes to the physical conditions of the sea, gnd to their 
living associates be ascertained and fata furnished for ultimately 
determining the causes of the local distribution of different kinds 
od food-fishes and of the periodic migrations of some kinds of 
them. 

(2) A thoroughly “d&tailed and accurate knowledge of the 
food, habits, and movements of each of the important kinds of 
food-fishes (of which about five-and-twenty, together with six 
shell-fish important either as food or bait, may be reckoned). 
The relation of each of these kinds of fish to its fishing-ground 
must be separately ascertained ; its time and mode of reproduc- 
tion, the mode of fertilisation of its eggs, the growth of the 
embryo, the food and habits of the fry, the enemies of the young 
and of the adult, the relation of both young and adult to tem- 
perature, to influx of fresh water, to sewage contamination, to 
disturbing agencies such as trawling, and ordinary traffice e ° 

(3) An inquiry as to whether over a long period of years there 
has been an increase or a decrease in the abwedance of each 
kind of food-fish on the chief fishing-grounds as a matter of 
fact, together with an inquiry as to the actual take of each kind 
of fish in successive years, and further an inquiry as to any ac- 
companying variation in (æ) the number of fishing-boats ; (b) 
the methods of fishing ; (c) the climatic conditions or other such 
possibly influential conditions as previous inquiry may have 
suggested, 

(4) An inquiry for the purpose of ascertaining experimentally 
whether the decrease in the yield of fishing-grounds, in regard 
to each several species of food-fish can be remedied: (a) by 
artificial breeding of the fish ; (4) by protecting the young; (c) 
by increasing its natural food ; (d) by destruction of its enemies ; 
(e) by restrictive legislation as to time or place of fishing and 
as to size of fish which may be taken and character of fishing 
apparatus which may be used. 

(5) An inquiry to ascertain whether, if periodic, natural 
causes are at work in determining the fluctuations of the yield 
of fishing-grounds, their effect can be foretold, and whether this 
effect can in any case be counteracted ; similarly to ascertain in 
the case of migratory shoal-fish whether ‘any simple and trust- 
worthy means can be brought into operation for the purpose of 
foretelling the places and times of their migrations so as to 
enable both fishermen and fish-dealers to be ready for their 
arrival. š 

(6) An inquiry into the diseases of fish, especially in relation 
to salmon and other fresh-water fish. 

B. Practical Administration.—The chief heads under which 
this presents itself as distinct from the antecedent search for 
reliable data are :— a e 5 

(1) the management of an efficient ‘‘intelligence depart- 
ment,” giving weekly statistics of the fishing industry, the 
appearance and disappearance of certain fish at particular spots, 
thé number of fishing-boats employed, the methods of fishing 
employed, the meteorological conditions. 

(2) The advising and enforcing of restrictions by the Legisla- 
ture as to time, place, and method of capture of fish. 

(3) The artificial breeding and rearing of fishNo stock im- 
poverished fishing-groynds. 

(4) The leasing and management of the foreshore and sea- 
bottom in particular spots, for the purposes of oyster-culture 
and mussel-culture, and of marsh-lands near the sea for the 
formation of tanks and fish-ponds. , 5 

(5) The opening up of new fishing-grounds and «of new fish- 
industries (curing and treatment of fish for commercial epu® 
poses). 

(6) The introduction of new Shectes of food-fish and shell- 
fish. è . 


UI.— Genera! Organisation and Staff necessary to carry or the 
Inquiries and to put the Results attained gnto Practice Po 


It is a matter of fundamental importance to determine, first 
of all, whether it is desirable that these matters should be dealt 
with by a permanent staff, or, on the other hand, by the occa- 
sional employment of a scientific man-s-not habitually occupied 
in these inquiries—to attempt the solution of any particular 
problem which an unskilled official may present to him. . 

Clearly there must be economy in employing permanently 
certain naturalists who will familiatise themselves with this 


. . t . 
Yune*24, 1886] NATURE $ 181 


m_a 
e 





q 
special class of questions and become experts in all that relates 
to fishery problems. e e 

Further, i®it desirable that the matters which are to be 
inquired into should be detérmined by an official unskilled in 
natural history? Or, onthe other hand, that the selection of 
inquiries likely to lead to a satisfactory result should be made 
by a man of science, specially conversant yijgh the nature of the 
things to be dealt with? 

‘The organisation @quired consists, so far as persons are 
concerned, of :— 

A chief scientific authority. 

(2) A staff of working naturalist-inspectors. 

(3) A staff of clerks. 

And, so far as material is concerned, of :— 

(4) A London office, with collection of fishes, apparatus used 
in fishing, maps, survey-records, statistical returns, and library. 

(5) A surveying-ship, under the orders of the Department, to 
be mafirfed and maintained by the Admiralty. 

(6) A chief laboratory fitted for carrying on investigations 
such as those n¥*ed in Section II., and also two smaller mov- 
able laboratories, together with steam yacht fitted for dredging 
and sounding. . 

(7) Hatching-stations and fish-ponds. ö 

With regard to the foregoing headings, it is a matter for con- 
sideration whether ‘the chief scientific authority” should be 
an individual or a committee of five. The position assigned 
to this post should be equal to that of the Director of the 
Geological Survey or the Director of the Royal Gardens, Kew, 
or, if the authority” takes the form of a committee, it should 
be placed*on the same footing as the Meteorological Council. 
The person or persons so appointed should be responsible for 
all the operations of the Department, and of such scientific 
training and capacity as to be likely to devise the most useful 
lines of inquiry and administration. 

The ‘‘naturalist-inspecters” should be six in number, but 
operations might be commenced with a smaller staff. They 
should be thorcighly competent observers, and under the direc- 
tion of the chief scientific authority they would be variously 
employed, either on the surveying-ship, at the chief laboratory, 
or in local laboratories, hatching-stations, or in the London 
office and museum. 

The naturalists thus employed would become specialists in 
all matters relating to the life-history of fishes and their food ; 
they would acquire a skill and knowledge far beyond that which 
it is possible to find amongst existing naturalists, who occa- 
sionally are requested to make hurried reports on such matters 
as salmon disease or the supposed injury of the herring-fisheries 
by trawlers. . 

One of the naturalis®inspectors should be a chemist and 
physicist, in order to report on the composition of the’ water 
and the nature of the bottom in the areas investigated. e 

“ Clerks” would be required in the London office to tabulate 
statistics and carry on correspondence. These gentlemen need fot 
necessarily have any scientific knowledge. It would probably be 
necessary to have a correspondent or agent of the Department in 
every large fishing centre. Probably the coast-guard officials 
might be takèn into this service. 

With regard to material equipment it appears to be necessary 
that a Scientific Fisheries Department should have at its 
London office g Museum of fishing apparatus for reference and 
instruction, and also complete collections illustrative of the 
fishes, their food, enemigs, and other surroundings. In the 
game buildtog would be ‘exhibited maps showing the distribu- 
fion®and migrations of food-fishes, the coast temperature and 
its variations, the varying eiprectes of the sea-bottom, sea- 
water, &c. 

e The syrveying-ship or ships would be provided by the 
Admiralty. 

A central laboratory is in course of erection upon Plymouth 
“ound bg the Marine Biological Association. Her Majesty’s 

overnmeént has promised to contribute 5000/. and 500/, a year 
to this institution, on condition that its resources are avail- 
able for the purpose here indicated. Certain of the “ natur- 
nlistinpecgors ” (probably three at “any one time) would 
be stationed at the Plywogth laboratory in order to carry on 
special studies of thedevelopment and food of particular species 
of fish. 

The smaller movable laboratories, steam-yacht, and other 
appliances would not be cdgtly. 


by the pressure of one atmosphere. 





ON NEW APPLICATIONS OF (HE MECHANI- 


CAL PROPERTIES OF CORK TO THE ARTS! 


JT would seem difficult to d&cover ghy new pyoperties in a 
substance sê famili®r as cork, and yet it possesses qualities 


which distinguish it from all other solid or liquid bodies, rfimely, 
its power of altering its volume in a verp marked degree in con- 
All liquids and solids are , 
capable of cubical compression, or,extension, but to a very small 


sequence of change of pressure. 


extent ; thus water is reduced in vglume by only 1/2000 part 
Liquid carbonic acid yields 
to pressure much more than any other flwid, but still the rate is 
very small, Solid substances, with the exception of cork, offer 
equally obstinate resistance to change of bulk; even india- 
rubber, which most people would suppose capable of very con- 
siderable change of volume, we shall find is really very rigid. 

I have here an apparatus for applying pressure by means of a 
lever. 1 place a piece of solid india-rubber under thagplate and 
you see that I can compress it considerably by a very light pres- 
sure of my finger. I slip this same piece of india-rubber into a 
brass tube, which it fits closely, and now yo see that I am 
unable to compress it by any force which I can bring to bear. I 
exen hammerthe lever with a mallet, and the blow falls as it 
would on a stone. ghe reason of this phenomenon is, that in 
the first place, with the india-rubber free, it spread out laterally 
while being compressed longitudinally, and consequently the 
volume was hardly altered at all ; in the second case, the strong 
brass tube prevented all lateral extension, and because india- 
rubber is incapable of appreciable cubical compression, its 
length only could not be sensibly altered by pressure. 

Extension, in like manner, does not alter the volume of india- 
rubber. In this glass tube is a piece of solid round rubber which 
nearly fills the bore. The lower end of the rubber is fixed in 
the bottom of the tube, and the upper end is connected by a fine 
cord to a small windlass, by turning which I can -stretch the 
rubber. I fill the tube to the brim with water, and throw an 
image of it onto the screen. If stretching the rubber either 
increases or diminishes its volume, the water in the tube will 
either overflow or shrink in it. I now stretch the rubber to 
about 3 inches, or one-third of its original length, but you can- 
not see any appreciable movement in the water-level, hence the 
volume of the rubber has not changed. 

Metals when subjected to pressures which exceed their elastic 
limits, so that they are petmanently deformed, as in forging or 
wire-drawing, remain practically unchanged in volume per unit 
of weight. 5 

I have here a pair of common scales. To the under sides of 
the pans I can hang the various specimens that I wish to examine ; 
underneath these are small beakers of water which I can raise 
or lower by means of a rack and pinion. Substances immersed 
in water lose in weight by the weight of their own volume of 
water ; hence if two substances of equal volume balancg¢ each 
other in air, they wi also balance when immersed in water, 
but if their volumes are not the same, then the substance having 
the smaller volume will sink, because the weight of water it 
displaces is less than that displaced by the substance with the- 
larger volume. To the scale on your left hand is suspended a 
short cylinder of ordinary iron, and to the right-hand scale a 
cylinder of ordinary copper. They balance exactly. I now 
raise the beakers and immerse the two cylinders in water; you 
see the copper cylinder sinks at once, and I know by that that 
copper has a smaller volume per ound than iron, or, as we 
should commonly say, it is heavier than iron, I now detach 
the copper cylinder, and in its place hang on this iron one, 
which is made of the same bar as its fellow cylinder, but forced, 
while red hot, into a mould by a pressure of sixty tons per 
square inch and allowed to cool under that pressure. The two 
cylinders balance, as you see. Hæ the volume of the iron in 
the compressed cylinder been altered by the rough treatment it 
has received? I aise the beakers, immerse the cylinders, the 
balance is not destroyed ; thence we conclude that although the 
form has been caanged the volume has remained the same. I 
substitute for the hot @mpressed cylinder one pressed into a 
mould while cold, and R&d there for some time, with a load of 
sixty tons per square inch ; the balance is not destroyed by 
immersion, hence the volume -has not been altered. J can 
repeat the experiments wth these copper cylinders and the 
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result will be found the same. Extension also is incapable of | volume has been permanently aftered ; it has taken a permanent 


appreciably altering tile density of metals. I attach to the 
scales two specimens of iron taken from a bar wich had been 
torn asunder @y a steady pull. “One specimen is cut from the 
portfon where it had not Been strained, and theether from the 
very potnt where it had been gradually drawn out and fractured. 
The specimens balance, g immerse them, you see the balance is 

a mot destroyed ; hence the volume of the iron has not been 
changed appreciably by extension. 

But cork behaves in a very different manner. I places this 
cylinder of cork into just such a brass tube as served to restrain 
the india-rubber and appfy pressure to it in the same way; you 
see I can readily compress the cork, and when I release it it 
expands back to its original volume: the action is a little 
sluggish on account of the friction of the cork against the sides 
of the tube. In this case, therefore, avery great change in the 
volume of the material has been easily effected. 

But altkgugh solids evidently do not change sensibly in bulk, 
after having been released from pressures high enough to distort 
them permanently, yet, while actually under pressure, the volumes 
may have been considerably altered. As far as I am aware, 
this point bas not been determined experimentally for metals, 
but it is very easy to show that india-rubber does nôt change. 

I have here some of this substance, which, is so very slightfy 
lighter than water, that, as you see, it only just floats in cold 
water but sinks in hot. If I could put it under considerable 
pressure while afloat in cold water, then, if its volume became 
sensibly less, it ought to sink. In the same way, if I load a 
piece of cork and a piece of wood so that they barely float, 
if their volumes alter they ought to sink. 

In this strong upright glass tube I have, at the top, a piece of 
india-rubber, immediately below it a piece of wood, and below 
that a cork; the wood and the cork are loaded with metal 
sinkers to reduce their buoyancy. The tube is full of water and 
is connected to a force-pump by means of which I can impose a 
pressure of over 1000 Ibs. per square inch. ‘The image of the 
tube is now thrown on the screen and the pressure is being 
applied. You see at once the cork is beginning to shrink in all 
directions, and now its volume is so reduced that it is incapable 
of floating, and sinks down to the bottom of the tube, The 
india-rubber is absolutely unaffected, the wood does contract a 
little, but not sufficiently to be visible to you or to cause it to 

esink. I open a stop-cock and relieve the pressure ; you see that 
the cork instantly expands, its Yeuoyancy is restored, and it floats 
again. By alternately applying and taking off the pressure I 

- can produce the familiar effect so well known in the toy called 
“the bottle imps.” It is this singular property which gives to 
cork its value as a means of closing the mouths of bottles. Its 
elasticity has not only a very considerable range, but it is very 
persistent. Thus in the better kind of corks used in bottling 
champagne and other effervescing wines you are all familiar 
with the extent to which the corks expand the instant they 
escapé*from the bottles. I have measured, this expansion, and 
find it to amount to an increase of volume of 75 per cent., even 
even after the corks have been kept in a state of compression in 
the bottdes for ten years. If the cork be steeped in hot water, 
the volume continues to increase till it attains nearly three times 
that which it occupied in the neck of the bottle. 

When cork is subjected to pressure, either in one direction, as 
in this lever press, or from every direction, as when ingmersed 
in water under pressure, a certain amount of permanent de- 
formation or ‘permanent s@” takes place very quickly. This 
property is common to all solid elastic substances when strained 
‘beyond their elastic limits, but with cork the limits are compara- 
tively low. You have, no doubt, noticed in chemists’ and other 
‘shops that, when a cork is to» large to fit a bottle, the shop- 
‘keeper gives the cork a few sharp bites, or, if he be more re- 
fined, he ules a pair of spegially-contrived pincers; in either 
-case he squeezes the cork beyond its elastic limits, and so makes 
it permanently smaller. Besides the permarf€nt set, there is a 
‘certain amount of what I venture @ call sluggish elasticity, 
that is, cork on being released from pressureg springs back a 
certain amount at once, but the complete recovery takes an 
appreciable time. ee 

While I have been speaking, a piece of fresh cork, loaded so 
as barely to float, has been inserted into the vertical glass 
pressure-tube. Japply a slight pressure, you see the cork sinks. 
I release the pressure, and it rises brisfly enough. I now apply 
a much higher pessure for a moment or two, I release it, and 


the cork will either not rise at all, or will do so very slowly ; its 


set, 

In considering fhe properties of m&st suhstancgs, our search 
for the cause of these properties és baffled by our imperfect 
powers and the feeble instruments we possess for investigating 
molecular structure. With cork, happily, this is not the case ; 
an examination of its structure is easy, and perfectly explains 
the cause of its pecu€ae and valuable properties. 

All plants are built up of minute cells gf various forms and 
dimensions. Their walls or sides are composed chiefly of a 
substance called cellulose, frequently associated with lignine, or 
woody matter, and with curk, which last is a nitrogenous sub- 
stance found in many portions of plants, but is es, ecially de- 
veloped in the outer bark of exogenous trees, that is, trees 
belonging to an order, by far the most common in these lati- 
tudes, the stems of which grow by the addition of layers of 
fresh cellulose tissue outside the woody part and inside the bark. 
Between the bark and the wood is interposed a thin, fibrous 
layer, which, in some trees, such as the lime, is very much 
developed, and supplies the bass matting witkgwhich all are 
familiar. The corky part of the bark, which is outside, is 
composed of closed cells exclusively, so built together that no 
connection of a tubular nature runs up and down the tree, 
altho&gh hozizontal passages radiating towards the woody part 
of the tree are numerous. In the woody part of the tree, on the 
contrary, and in the inner bark, vertical passages or tubes exist, 
while a connection is kept up with the pith of the tree by means 
of medullary rays. In one species of tree, known as the cork 
oak, the corky part of the bark is very strongly developed. I 
project on the screen the magnified image of a horizontàl section 
of the bark of the cork oak ; you see nine or ten bands running 
parallel to each other: these are the layers of cellulose matter 
that have been deposited in successive years, I turn the speci- 
men, and you now see the vertical section with the radiating 
passages clearly marked. 

The difference between the arrangement of the cells or tissue 
forming the woody part of the tree and the bark i easily shown. 
I have here three metal sockets, supported over a shallow 
wooden tray. Into them are fitted, first, a cork cut out of the 
bark in a vertical direction, next, a cork cut in a radial direc- 
tion, and, lastly, a piece of common yellow pine. By means of 
my force-pump, I apply a couple of atmospheres of hydraulic 
pressure. I project an image of the apparatus on the screen, 
and you see the water has made its way through the wood and 
through the cork cut in the radial direction, while the cork cut 
in the vertical direction is impervious. 

The cork tree, a species of evergreen oak, is indigenous in 
Portugal and along both shores of the Medliterzanean. The 
diagram on the wall has been painted gom a sketch obligingly 
sent to} me by Mr. C. A9 Friend, the resident engineef of the 
Seville Waterworks, to-whom I am also indebted for this branch 
of a cork tree, these acorns, this axe used in getting the cork, 
an@ fora description of the habits of the tree, its cultivation, 
and the mode of gathering the harvest. 

The cork oak attains a height of 30 to 40 feet ; it is not culti- 
vated in any way, but grows like trees in a park. The first 
crop is not gathered till the tree is thirty years old, he next nine 
or ten years later ; both these crops yield inferior cork, but at 
the third crop, gathered when the tree is fifty years old, the 


' bark has attained full maturity, and after that will yield the 


highest quality of cork every nine or ten years. “in the autumn 

of the year, when the bark is in a fit state, that is, for small 

trees, from three-quarters of an inch Œœ one inch thick’, and for 

larger ones up to one inch and a half, a horizontal cut is madep 
by means of a light axe like the one I hold in my hand, through 

the bark a few inches above thQground; succeeding cuts are 

made at distances of about a yard, up to the branches, and even, 
along some of the large ones, then two or more vertical cuts, 

according to the size of the tree, and the bark is ripped off by 

inserting the wedge-shaped end of the axe-handle. In making, 
the cuts great care is taken to avoid wounding the inger bark 

upon the integrity of which the health of the tree depends; but 

where this precaution is taken, the gathering of the cork does 

not in any way injure the tree. . 

After stripping, the cork is i mersed for about an hour in hot 
water, it is dressed with a kind of sBokeshave, then laid out flat 
and weighted in order to take out the curvature; it is then 
stacked in the open air, without protection of any kind, for cork 
does not appear to be surceptible ofe ręceiving injury from the 


weather. 
e 
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The minute structure of the burk is very remarkable. 
I project on the screen a microscopic section of the wood of the 
cork tree. It is taken inea horizontal planegand I ask you to 
notice the dfersity of the structure, and especially the presence 
of large tubes or pipes. I next exhibit a section taken in the 
same plane of the corky portion of the bark. You see the whole 
substance is made up of minute many-sided cells about 1/750 
of an inch in diameter, and about twicegae long, the long way 
of the cells being disposed radially to the trunk. The walls of 
the cells are extrem@y thin, and yet they are wonderfully im- 
pervious to liquids, Looked at by reflected light, if the speci- 
men be turned, bands of silvery light alternate with bands of 
comparative darkness, showing that the cells are built on end to 
end in regula- order. The vertical section next exhibited shows 
a cross section of the cells looking like a minute honeycomb. 
In some specimens large numbers of crystals are found. These 
could not be distinguished from the detached elementary 
spindle-shaped cells, of which woody fibre is made up, were it 
not for the powerful means of analysis we have in polarised 
light. I needpardly explain to an audience in this Institution 
that light passed through a Nicol prism becomes polarised, 
that is to say, the vibrations of the luminiferous ether are 
all reduced to vibrations in one plane, and, consequently, if 
a second prism b- interposed and placed at right angles & the 
first, the light will be unable to get through ; but if we introduce 
between the crossed Nicols a substance capable of turning the 
plane of vibration again, then a certain portion of the light will 
pass. I have now projected on the screen the feeble light 
emerging from the crossed Nicols, I introduce the microscopic 
preparation of cork cells between them, and you see the crystals 
glowing With many-coloured lights on a dark ground. 

Minute though these crystals are, they are very numerous and 
hard, and it is partly to them that is due the extraordinary rapidity 
with which cork blunts the cutting instruments used in shaping 
it. Cork-cutters always have beside them a sharpening-stone, 
on which they are obliged to restore the edges of their knives 
after a very fey cuts. 

The cells of the cork are filled with gaseous matter, which is 
very easily extracted, and which has been analysed for me by 
Mr. G. H. Ogston, and proved to be common air. I have here 
a glass tube in which are some pieces of cork which have been 
cut into slices so as to facilitate the escape of the air. I connect 
the tube with an exhausted receiver and project the image on the 
screen ; you see rising from the cork bubbles of air as numerous, 
but much more minute than the bubbles which rise from sparkling 
wines ; much more minute, because the bubbles you see are 
expanded to seven or eight times their volume at atmospheric 
pressure on account of the vacuum existing in the tube. The 
air will continue to come off for an hour or more, and from 


‘measurements made by®Mr. Ogston Jefind that the air pccluded i 


in the cork amounts to about 53 per cent. of its volunfe. The 
facility with which the air escapes, compared with the imper- 
meability of cork to liquids is very remarkable. 

I throw on the screen the image of a section cut from a Cork 
which was kept under a vacuum of-about 26 inches for five days 
and nights ; aniline dye was then injected, and yet you see that 
the colour has not more than permeated the outermost fringe of 
cells—thosf, in fact, which had been broken open by the opera- 
tion of cutting the cork. By keeping c@&k for a very long time 
in an almost perfect vacuum, and then injecting dye, a slight 
darkening oféhe general colour of a section of the cork may be 
noticed, but it is very slight indeed. How, then, does the air 
escape 90 readily when the cork is placed ¿»z vacuo ? 

e The anser is, that gases possess the property of diffusion ; 
that is, of passing through porous media of inconceivable fine- 
ness. When two gases, suchgas hydrogen and air, are separated 
by a porous medium, they intmediately begin to pass into each 

“other, amd the lighter gas passes through more quickly than the 
heavier. 

% d have here a glass tube, the upper end of which is closed by 
ea thin sljce of cask, the lower end dips into a basin of water. 
Some hours ago the tube was filled with hydrogen, which you 
know is about 144 times lighter than air ; consequently, accord- 
ing to the law of diffusion, it will get out of the tube through 
the cork qnicker than the air can get in by the same means, and 
the result must be that ® pertial Vacuum will be formed in the 
tube, and a column of water will be drawn up. You see that 
such has been the case, and we have thus proved that the celis 
of cork are eminently pegvious to gases. ‘The pores in the cell» 
walls appear, however, taibe too minute to permit the passage 
of liquids. e` j 


First? 


—_.—_—— 


I closed the end of a glass tube 11 mm. diameter, with a dish 
of cork 1°75 mm. thick, cut at right angles to the axis of the 
tree ; I placeg a solution of blue litmuS inside the tube, and 
suspended%t in a weak solutiog of sulphuric acid.) Had diffusion 
taken place, both liquids would havegissumed a fed colou but 
after sixteen hours no “change whatever could be she ie A 
1@&e inertness was Èxhibited when the tube was filled with a 
solution of copper sulphate and suspenfled in a weak solution of 
ammonia ; a deep blue colour would have appeared had an} e 
intermixture taken place, and the same tube is before you im- 
merged in ammonia and filled withered litmus solution. It has 
been in this condition since February 28, but no diffusion has 
taken place. A disk of wood 6 mm, thick under the same cir- 
cumstances showed, after a couple of hours, by the liquids turning 
blue, that diffusion was going on actively. It is this property of 
allowing gases to permeate while completely barring liquids that 
enables cork to be kept in compression under water or in contact 
with various liquids without the air-cells beco ning water- logged, 
and that makes cork so admirable an article for@vaterproo} 
wear, such as boot-soles and hats, for, unlike india-rubber, it 
allows ventilation to go on while it keeps out the wet. The 
cell-walls are so strong,enotwithstanding their @xtreme thinness, 


that they appear, when empty, to be able to resist the atmo- 


of the cork does not sensibly 
has been extracted. Viewed 
fibrous matter 
add 


®pheric pressure, for the volume 
diminish, even wh@ all the air 
under very high power, cross-stays or struts of 
may be distinguished traversing the cells : these, no doubt, 
to the strength and resistance of the structure. 

From what you have seen you will have no difficulty in 
arriving at the conclusion that cork consists, practically, of an 
aggregation of minute air-vessels, having very thin, very water- 
tight, and very strong walls, and hence, if compressed, we may 
expect the resistance to compression to rise in a manner more 
like the resistance of gases than the resistance of an elastic solid 
such as a spring. In a spring the pressure increases in propor- 
tion to the distance to which the spring is compressed, but with 
gases the pressure increases in a much more rapid manner ; that 
is, inversely as the volume which the gas is mare to occupy. 
But from the permeability of cork to air, it is evident that, if 
subjected to pressure in one direction only, it will gradually part 
with its occluded air by effusion, that is by its pa-sage through 
the porous walls of the cells in which it is contained. This fact 
can be readily demonstrated by the lever press which I have 
used, for, if the brass cylinder containing the cork be filled wit!® 
soap and water and pressure be ther? a\fplied, minute bubbles 
will be found to collect on the surface, and their formation will 
go on for many hours. ° 

On the other hand, if cork be subjected to pressure fron ali 
sides, such as operates when it is immersed in water unde: 
pressure, then the cells are supported in all directions, the air in 
them is reduced in volume, and there is no tendency to escape in 
one direction more than another. An india-rubber bag, such a» 
this, distended by air, bursts, as you see, if pressed between two 
surfaces, but if an iftia-rubber cell be placed in a glass tube and 
subjected to hydraulic pressure, it is merely shrivelled up ; the 
strain on its walls is actually reduced. 

To take advantage of the peculiar properties of® cork in 
mechanical applications, it is necessary to determine accurately 
the law of its resistance to compression, and for this purpose ! 
instituted a series of experiments of this kind. Into a strong iron 
vessel Sf 54 gallons capacity I introduced a quantity of cork, and 
filled the interstices full of water, garefully getting out all the air. 
I then proceeded to pump in water, until definite pressures up to 
1000 pounds per square inch had been reached, and, at every 100 
pounds, the weight of water pumped in was determined. In this 
way, after many repetitions, I obtained the decrease of volume 
due to any given increase of pressure. The observations have 
been plotted into the form ofa curve, which yousee op the diagram 
onthe wall. The base-line repr&ents a cylinder containing one 
cubic foot of cor divided by the vertical lines into ten parts ; the 
black horizontal lines agcording to the scale on the left hand 
represent the presses n pounds per square inch which were 
necessary to cOmpress, the cork to the corresponding volume. 
Thus to reduce the voJyme to one-half, required a pressure of 250 
pounds per square inch. At r000 pounds per square inch the 
volume was reduced to 44 per cent. ; the yielding then became 
very little, showing that the solid parts of the cells had nearly 
come together, and thisecorroborates Mr. Ogston’s determina- 
tion that the gaseous part of cork constitutgs 53 per cent. of 
its bulk. The engineer, in dealing with a compressible sub- 
stance, requires to know not only the pressure which a given 
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change of volume produces, but also the work which has to be 
expended jn producing. the change of volume. The work is cal- 
culated by multiplyin’ the decrease of volume by the mean 
pressure per unit of area which prgduced it. The Ordfhates of the 
dotted curve Sn the diagram with the corresponding scale of foot- 
pouads on the right-hand side are drawn“equal tò the work done 
in compressing a cubic foot of cork to the several volumes marl&d 
on the base-line. I ha% not been able to find an equation to 
e the pressure curve ; it seems to be quite irregular, and hence the 

only way of calculating the effects of any given change of volume 
1s to measure the ordinates of the curve constructed by actual 
experiment. As may be supposed the pressures indicated by ex- 
periment aré not nearly&o regular and steady as corresponding 
experiments on a gas would be, and the actual form of the curves 
will depend on the quality of the cork experimented on. 

The last point of importance in this inquiry relates to the 
permanence of elasticity in cork. 
_ So far as preservation of elasticity during years of compression 
1s concerntal, we have the evidence of wine corks to show that a 
considerable range of elasticity is retained for a very long time. 
With respect to cork subjected to repeated compression and ex- 
tension, I haves very little evidence tas offer beyond this, that 
cork which had been compressed and released in, water many 
thousand times had not changed its molecular structure in tle 
least, and had continued perfectly serviceable. Cork which* has 
been kept under a pressure of three atmospheres for many weeks 
appears to have shrunk to from 80 to 8 5 per cent. of ‘its original 
volume. 

I will conclude this lecture by bringing under your notice two 
novel applications of cork to the arts, 

Before the lecture-table stands a water-raising apparatus called 
a hydraulic ram. The structure of the machine is shown by a 
diagram on the wall. The ram consists of an inclined pipe, which 
leads the water from a reservoir into a chamber which terminates 
in a valve opening inwards. Branching up from the chamber is 
a passage leading to a valve, opening outwards and communicating 
with a regulating vessel, which is usually filled with air, but which 
I prefer to fill with cork and water. Immediately beyond the 
inner valve is inserted a delivery pipe, which is laid to the spot 
to which the water has to be pumped, in this case to the fountain 
jet in the middle of this pan. 

The action of the ram is as follows :—The outer valve, which 
opens inwards, is, in the first instance, held open, and a flow of 

water is allowed to take place through it down the pipe and 

chamber. The valve is¢hen r€leased, and is instantly shut by 
the current of water which is thus suddenly stopped, and, in 
consequence, delivers a blow similar to that produced by the fall 
of ashammer on an anvil, and just as-the hammer jumps back 
from the anvil, so does the water recoil back to a small extent 
along the pipe. 

During this action, first, 


a certain portion of water is forced 
by virtue of the blow through 


the inner valve, opening outwards, 
into the cork vessel, and so to the delivery pipe, and instantly 
afterwards the recoil causes a partial vacuum to form in the body 
of the ram, and permits the atmospheric pressure to open the 
outer valve and re-establish a rush of water as soon as the recoil 
has expended itself. In the little ram before you, this action, 
which it has taken so long to describe, is repeated 140 times in 
a minute, 

The ram is now working. You hear the regular pulses of the 
valve, and you see a jet of water rising some Io feet into@he air. 
I throw the electric light on the water, and I ask you to notice 
the regularity of the flow. ou can, indeed, detect the pulses 
of the ram in the fountain, but that is because I am only using a 
regulating vessel of the same capacity as that generally used for 
air, and you will recollect that 44 per cent. of the substance of 
cork is solid and inelastic, By closing a cock I can cut off the 
cork vessel from the ram; you see the regularity of the jet has 
disappeared? it now goes ineleaps and bounds. This demon- 
strates that the elasticity of cork is competegt to regulate the 
flow of water. When air is used for Rs purpose the air-vessel 
has to be filled, and, with most kinds & water, the supply has to 
be kept up while the ram is working, becau@e water under 
pressure absorbs air. For this purpost a “‘sniff-valve” is a 
necessary part of all rams. It is a minut@ Valve opening inwards, 
placed just below the inner valve 3 at each recoil a small bubble 
of air is drawn in and passed into the air-vessel. This “ sniff- 
valve ” is a fruitful source of trouble. Its minuteness renders it 
liable to get stopped up by dirt ; it must not, of course, be sub- 
merged, and, if foo large, it seriously affects the duty performed 
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"by the ram. The use of cork gets rid of all these difficulties, no 
sniff-valve is needed, the ram will work deeply submerged, 
and there is no fear of the cork vessed ever getting empty. The 
duty which even the little ram before you has dne is 65 per 
cent., and larger ones have reach? 80 per cent. 

The second novel application of cork is for the purpose of 
storing a portion of the energy of the recoil of cannon, for the 
purpose of expending gt afterwards in running them out. 

The result of the explosion of gunpowder in a gun is to drive 
the shot out in one direction, and to causthe gun to recoil with 
equal energy the opposite way. To restrain the motion of the 
gun “compressors” of various kinds are used, and in this 
country, for modern guns, they are generally hydraulic, that is 
to say, the force of recoil is expended in causing the gun to 
mount an inclined plane, and, at the same time, in driving a 
piston into a cylinder full of water, the latter being allowed to 
Squeeze past the piston through apertures, the areas of which are 
either fixed or capable of being automatically varied as the gyn 
recedes ; or else the water is driven out of the cylinder’through 
loaded valves. As a rule, the gun is moved oyt again into its 
firing position by its weight causing it to run down the inclined 
plane, up which it had previously recoiled. For naval purposes, 
however, this plan is inconvenient, because the gun will not run 
out tọ windward if the vessel is heeling over, on account of the 
inclined plane becoming more horizontal, or even inclined in the 
reverse direction, and should the ship take a permanent list, from 
a compartment getting full of water, the inconvenience might be 
very considerable. E 

In land service guns, when mounted in barbette, the rising of 
the gun exposes it and the loading detachment more to the 
enemy’s fire, and in both cases, when placed in ports ‘or embra- 
sures, the ports must be higher than if the gun recoiled horizon- 
tally, and will therefore offer a better mark to the enemy’s fire, 
especially that of machine guns, while the sudden rise of the gun 
in recoiling imposes a severe downward pressure on the deck or 
on the platform. 

To obviate these disadvantages I have contrived the gun- 
carriage a model of which is before you on the table, and a 
diagram of which on the wall illustrates the internal construction. 
The gun is mounted on a carriage composed of two hydraulic 
cylinders, united so as to form one piece. The carriage slides 
on a pair of hollow ways, and also on to a pair of fixed rams, the 
rear ends of which are attached to the piece forming the rear of 
the mounting. There are water passages down the axes of the 
rams, and these communicate through an automatic recoil-valve, 
opening from the cylinders, with the two hollow slides. There 
is a second communication between the cylinders and slides: by 
means of a cock, which can be opened or shut at pleasure. The 
hollow slides are packed full of cork and water, the latter also 
complejely filling the cylinders, rams,®and various connecting 
passage’, os 

By means of a small force-pump enough water can be injected 
to give the cork so much initial compression as will suffice to 
rurfthe gun out when the slides are inclined under any angle 
which may be found convenient. 

When the gun is fired, the cylinders are driven on to the rams, 
and the water in the cylinders is forced through the hollow rams 
into the cork and water vessels formed by the slMes, and the 
cork is compressed sti farther. When the recoil is over, the 
antomatic recoil-valve closes, and the gun remains in its rearward 
position ready for loading. ° 

As soon as loaded, the running-out cock is opened, the ex- 
pansion of the cork drives the water, from around it into the 
cylinders, and so forces the gun out. e° 9 $ 

If it be desired to let the gun run out automatically iñme- 
diately after recoil, itis only necagsary to leave the running-out 
cock open, and then the water forted among the cork by recoil 
returns instantly to the cylinders, and runs the gun oyt quicker 
than the eye can follow the motion. 

I will now load the model and fire a shot into this strong geel 
cylinder, at the bottom of which is a thick layer of soft wood,® 
I will close the running-out valve, so that the gun shall remain 
in the recoiled position.- Sir Frederick Abel has kindly arranged 
some of his electric fuses specially to fit this minute ordnance, 
and I can fire the gun “by means of a small electgo-magnetic 
battery. The gun has now pecoilgd,eand remains in its rear 
position, I load again, open the running-olit cock, the gun runs 
out, and I fire without closing the cock. You see the gun has 
recoiled and run out instantly again, . . : 

The arrangement I have adopted gnaf be made by using air 

e 
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es 
instead of cork, gut Rir is a troublesome substance to deal with Ha ec 


it leaks out very easily, and without showing any signs of having 
done so, which might readily lead*to serious consequences. A 
special pump is required to make up loss by leakage. 

The merit of cork is its eMreme simplicity and trustworthiness. 
By mixing a fertain proportipn of glycerine with the water it 
will not freeze in any ordinary cold weather. 





NOTE ON THE RUDIMENTARY GILLS, ETC, 
OF THE CQMMON LIMPET (PATELLA 
VULGATA) 


GPENGEL, in his admirable paper ‘‘ Die Geruchsorgane und 

das Nervensystem der Mollusken” (Zeitschrift f. wiss. 
Zool. XXXV. ), figures a transverse section of one of the rudi- 
mentary gills and its surroundings. This appears to be in- 
correct in one or two particulars. In the first place the gill is 
figured as projecting freely at the surface. ‘The examination of 
humerous sections has, however, convinced me that the epi- 
thelium ig continued over the gill, being very high where con- 
tinuous with the olfactory epithelium over the ganglion, but 
gradually gettin? lower, and passing into the ordinary epi- 
thelium, which lines the nuchal chamber. Consequently the 
rudimentary gill is deneath the surface, and moreover the sensory 
tract is partly extended over it, not being confined to the region 
immediately superjacent to the olfactory ganglion. Cunningham 
(Q.F. M.S., xxii.), calls attention to the true relations of the gill, 
but gives no figure. 

Spengel also represents the rudimentary gill as being full of 
large blood-sinuses, but carefully-prepared specimens show that 
these are in, reality traversed by numerous fine strands of con- 
nective-tissite, The entire organ is made up of trabecule of 





Transverse Section of Rudimentary Gill, &c., of Patella vulgata (X 92). 
RG. Rudimentary gill; o.£. olfctory epithelium ; O.G, olfactory ganglion. 


? 
connective-tissue, amongst which connective-tissue corpuscles 
abound. In some of the lacunæ masses of blood-corpuscles 
may be found. s 

Several small nerves run from the olfactory ganglion to the 
olfactory epithelium, and in some specimens nerve-fibres can 
almost be traced into the sense-cells. Gibson (‘Anatomy of 
Patella vulgata § Trans. R.S. E., xxxii.) has been unable to detect 
an olfactory ganglion. This is, however, vewy evident in micro- 
scopic sections, 

I bave used thg term ‘rudimentary gills,” for there seems 
little doubt that the structures in question are, as Spengel advo- 
cates, of this nature, but, lying as they do beneath the surface, 
they can hardly þe functional? This position, too, suggests that 
thes organs must have been rudimentary for a very long time. 
As Patella (Palacmæa) occurs ing the fossil state as far back as 
che Middle Cambrian (Sedg.), tHe pallial gills may have been 
levgloped for a considerable period. 

If, as Spengel believes, the molluscan olfactory organ enables 
the animals of that group to perceive the quality of the water 
pasging®over the gills, it is difficult to understand its well-deve- 
opet state ir? Patellay where its position would appear to prevent 
such a use. Hence the olfactory organ in this form probably 
1as some other function —possibly it may have something to do 
with the locality-sense, though this is very Improbable (see note 
3y author on ‘“The Habits of the Limpet,” NATURE, vol. xxxi. 
>. 200). The preceding observations were made at the Scottish 
Marine Station. J. R. AinswortH Davis 

University College, Aberysiwyth 
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CAMBRIDGE.—At the annual Scholérship election at St. 
John’s College@she following awards were made to students of 
Mathematics and Natural Sci@nce :—}Ħutchinsonð Studentship 
of 607, a year fo» two years to A. C. Seward (First Class Nat. 
Scignces Tripos, Paz II), to enable him to follow fip his 
researches in Fossil Botany; Ilockin rize for Physics with 
especial reference to Electricity, to Stroud (First Class Nat. 
Sciences Tripos, Part II.) ; Hersghel Prize for Astronomy to 
Fletcher (Second Wrangler); Hug! hes Prizes for Mathematics to 
Fletcher, and for Natural Science to Rolleston (First Class 
Nat. Sciences Tripos, Part II.) ; Wright’s Prizes for Mathe- 
matics to Baker and Orr, for Natural Science to Lake and 
Groom ; Foundation Scholarships in Mathematics to Middle- 
mast, Pressland, Tate, Bradford, Flux, and in Natural Science 
to Lake and W. Harris ; extension of tenure of Scholarships to 
Kirby, Mossop, Bushe-Fox, and Baker in Mathematics, and to 
Shore and Turpin in Natural Science; Exhibitions im Mathe- 
matics to Hill, Fletcher, A. E. Foster, Norris, Varley, H. H. 
Harris, Orr, Greenidge, Flux, Card, Palmer, Millard, and in 
Natural Science to Lake, Groom, Rollestong Seward, W. 
Harris ; a Proper Sizarshfp in Natural Science to Cowell. 

The followifig gentlemen have obtained first-class honours in 
the*Natural Sciences f ripos, Part II., the subject for which they 
were specially classed being given after the name :—Carnegie, 
Chemistry, Caius; Edkins, Physiology, Caius; Hawkridge, 
Geology, Clare; Hudson, Physics, Pembroke ; F. W. Oliver, 
Botany, Trinity ; Rolleston, Human Anatomy with Physiology, 
St. John’s ; Seward, Geology, St. John’s ; Skinner, Chemistry, 
Christ’s ; Stroud, Physics, St. John’s. Miss Freund, of Girton, 
was placed in the first class for Chemistry. 

Messrs. Dixon, of Trinity College, and Fletcher, of St. 
John’s, are respectively Senior and Second Wranglers. Both 
were educated at New Kingswood School, Bath, under Mr. T. 
G. Osborn. Miss Frost, of Newnham College, was placed 
between the 24th and 25th Wranglers. 

In a recent discussion Prof. Stuart stated that 58 students 
attended the engineering courses and workshops in the Lent 
Term. Of these 32 were to be engineers; 7 were to engage in 
manufactures in which a knowledge of engineering was desir- 
able ; 3 were going into the army ; 2 were to become teachers. 
As to their University position, 9 were M.A. or B.A., 21 were 
ready for the Mathematical Tripos, 2 for the Natural Sciences 
Tripos, 18 for the Special Examinations ia Applied Science; 6 
had only come to the University for a year’s work in the work- 
shops ; 5 were not matriculated students. s 


Dr. ORME MASSON, a graduate of Edinburgh University, 
and lately Elective Fellow in Chemistry, has been appointed to 
the Chair of Chemistry at Melbourne, Australia. 





SCIENTIFIC SERIALS ° 


Bulletins de la Soci d Anthropologie de Paris, tome ix., 
fasc. 1, 1886.—The present number gives the usual annual re- 
capitulation of the rules of the Society, the lists of members, 
addresses by the outgoing and incoming presidents, financial 
and other reports, &c.—M. Moncelon laid before the Society a 
résumé of the principal results of his observations on the half- 
castes of New Caledonia during his residence in the colony. 
He drew aftention to the evils resulting from the practice com- 
monly followed by the native mothe% of half-castes, of going 
back with their children to their native tribes, amongst whom 
these half-whites grow up in slavery as savages.—(n certain 
Hova and Sakalava skulls, by M. Trucy. Both of these cranial 
groups are dolichocephalic, with an index of about 74, which 
is nearly the same as that of the Arabs of Algiers and the 
pariahs of Bengal. The Hovas and Sgkalavas appear to be more 
intelligent than any other tribes of Madagascar, but while the 
Sakalava queen, the ally of France, submitted with her husband 
to be made the subject of caręful anthropometrical observations, 
she enjoined upon tke French officers to punish with death any 
one who opened or rifled a grave. It was consequently only by 
artifice and extreme circumegection that M. Trucy was able to 
obtain crania or other human bones, In the discussion which 
followed, regarding the mixed characters of the Hova crania, 
MM. Topinard, Dally, and_others entered warmly into the 
question of typical and other fistinctions of race.—On the de- 
velopment, in the adult, of supernumerary digits, by{1. Fauvelle 


e which segmentation is possible. 
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“This paper, which supplies some suggestive and not uninteresting, 
matter, is based upon observations on the abnormal development 
in a full-grown axolotl of a fifth digit at the base of the fourth, 

-and the gtadual repatation, by multiplication of the parts, of 
various injuries to the other phalanges. Dr. Faygelle considers 

at length the 4pnditions on whichehe formation o sufplementary 
eae in the adult may po8sibly depend, and whether we may not 

refer sttch abnormal manifestations of activjty to a reversion in 

the cells of the connectjye-tissues to an embryonic condition,®in 

M. Avia, in confirming the 
views of Dr. Fauvelle as to the influence of heredity in the 

human species on the appefrance of supernumerary oygans, 

instanced the family of th® Fodli, which for several centuries 

had exercised patriarchal supremacy over a tribe of the Arab 

Hyamites. In this family, whose members are not allowed. to 

marry beyond the limits of their own kindred, polydactylism 

has become an established hereditary character, and is con- 

sidered as an indispensable evidence of legitimacy, and right of 
succession. M. Avia has personally examined various Fodli, all 

-of whom@ad twenty-four phalanges on their hands and feet.— 
On heredity, by Dr. Fauvelle. In this, as in the preceding 

paper, the author draws attention to the injury done to scientific 

inquiry by thg constantly increasing recklessness with which 

physiological and anatomical conditi@ns, whose causes we are 

ignorant of, are indiscriminately referred to so-callad ‘ atavism.” 

Yt must be confessed, however, that the author himself in &is 

exposition of the significance of the phefomena of heredity, 

-as given in this paper, and in his more recent communication to 

the Society of his views regarding the real or assumed existence 

of atavism, exhibits the same want of accuracy. and close 

definition which he condemns in others, and the vagueness of 
the opinions which he has enunciated with such dogmatic 

temerity excited a lively controversy, in which MM. Laborde and 

Sanson, and Mme. Cl. Royer, with other members, took part. 

—On primitive forms of numerations, by M. Letourneau. In 

this paper, and in the discussion which followed its reading, 

attention was drawn to the development, among some peoples, 

.of a decimal system of numeration from the natural counting of 
the fingers, while according to Bachofen and others, the 

decimal method was preceded, in those earlier periods of civili- 

sation in which the matriarchal principle was still in force, by 
the octomal system. Curious evidence of the prevalence of this 

practice of counting by 8 is afforded in Sanskrit, and in Greek 

‘and Latin, as well as in several modern European forms of 
speech, by the close affinity, if not identity, of the words signi- 

fying nine and new, as, ¢.g., ethe French “< neuf,” thus showing 
‘that the numeral following eight was of more recent acceptation 
than the final term of the octomal form of numeration. 


"Bulletin del’ Académie des Sciences de St. Pétersbourg, vol. xxi. 
No. 1.—List of the members of the Academy on March 1, 1886. 
—Diagnoses of new plants from Asia, by C. J. Maximowicz, 
part 6 (Latin), containing a good many new species. —Report 


‘on new linguistic materials contained in the “Codex Comanicus,” 
iby Brof. Radloff (German). 
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‘SOCIETIES AND ACADEMIES 
° LONDON g 


Royal Society, June 10.—“ A Minute Analysis (experi- 
‘mental) of the various Movements produced by stimulating in 
‘the Monkey different Regions of the Cortical Centre for the 
Upper Limb, as defined by Prof. Ferrier.” By Qharles E. 
Beevor, M.D., M.R.C. Pa and Prof. Victor Horsley, F.R.S., 
B.S., F.R.C.S. 

The following investigation was undertaken as prefatory to a 
‘research into motor localisation of the spinal cord. 

Anatomy.—(1) Attention is drawn to some minute details of 
‘the topographical anatomy of the upper limb centres as defined 
iby Prof. Ferrier. 

(2) Outlines of the shape and arrangement of the fissure of 
Rolando, the praecentral and intra-parietal sulci. 

(3) Proof adduced in support of the auth®rs’ opinion that the 
small horizontal sulcus named X Prof. Schäfer really corre- 
-sponds to the superior frontal sulcus of mane 

Previous Researches. —Fervier’s restlts are then given in full. 

Method of Experimentation is exy#dined in detail, as also the 
-mode of subdivision of the part of the cortex investigated into 
centres of about 2 mm. square. 

From the results of excitationgare then deduced the two 
following axigms :— 
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Axiom I.—Viewing as a whole the motos area of th central 
cortex for the upper limb, as defined by Prof. @errier, we find 
that the regions for the action,of the larger joints are situated 
at the upper part of the area, ze. closer to the middle line, 
while those for the smaller and morg differentiated movements 
lie peripherally at the lower part of the area. n 

Axiom 71.—Ag a broad result, éxtension of the joints is the 
most characteristic movement of the upper part of Ferrier’s 
arm centre; while flexion is equally characteristic of the move-- 
ments obtained bygstimulating the lower part. Finally, be- 
tween these two regions there is a small portion where flexion 
and extension alternately predominate, agcondition to which we 
have given the name of confusion. (Here both flexors and 
extensors are contracting at the same time, and consequently the 
joint is usually fixed in a neutral position, each group of 
muscles alternately drawing it in opposite directions.) 

Priority of Movements is found to take place, and follows the 
“march” first indicated by Dr. Hughlings Jackson as existing 
in epileptic seizures, 

This march is in accordance with Axiom 1., since the 
shoulder commences the series of movements in the uppermést 
part of the area, the thumb at the lowest part, and the wrist in 
the intermediate part. r 

Summary.—(1) That X is the superior frontal sulcus of man. 

(2) That the movements of the joints are progressively repre- 
senged in the cortex from above down. 

(3) Localisation of sequence of movements. 

(4) Localisation of quality of movements. 

(5) That there is no absolute line of demarcation between the 
different centres. 


Mathematical Society, June 10.—J. W.L. Glaisher, F. R.S., 
President, in the chair.—At a special meeting th following 
resolution was unanimously carried :—‘‘That the Council be 
empowered to take the necessary steps to obtain a charter of 
incorporation for the Society.” —At the ordinary meeting Messrs. 
A. R. Forsyth, F.R.S., R. Lachlan, and the Rev. J. J. Milne 
were admitted into the Society.—The following communications 
were made :—Reciprocation in statics, by Prof. Genese.—On 
the theory of screws in elliptic space (thérd note), by A. 
Buchheim. —Some applications of Weierstrass’s elliptic functions, 
by Prof. Greenhill.—Formula for the interchange of the inde- 
pendent and dependent variables with some applications to 
reciprocants, by C. Leudesdorf (second paper on reciprocants), 
by L. J. Rogers.—On the motion of a liquid ellipsoid under the 
influence of its own attraction, by A. B. Basset.—Electrical 
oscillations on cylindrical conductors, by Prof. J. J. Thomson, 
F. R.S. 


Chemical Society, May 20.—Dr. Hugo Miller, F.R.S., 
President, in the chair.—The following papers were read :— 
Sources of error in the calorimetric gtudy of salts, by Prof. W. 
A. Tylden, F. R.S.—Of the action of aldehydes and ammonia 
on begzil, by Francis R. Japp, F.R.S., and W. Palmer Wynne, 
B.Sc.—On imabenzil, by the same,—On ammonia-derivatives of 
benzoin, by Francis R. Japp, F.R.S., and W. H. Wilson, 
Ph. D.—On compounds from benzil and benzoin and alcohols, 
by Francis R. Japp, F.R.S., and Julius Raschen.—On the 
action of phosphoric sulphide on benzophenone, by the same. — 
The separation and estimation of zirconium by means of hydro- 
gen peroxide, by G. H. Bailey, D.Sc., Ph.D.—An apparatus 
for the determination of the temperature of decomposition of 
salts, by the same.—The retention of lead salts by filter-paper, 
by L. Trant_O’Shea. s 

June3.—Dr. Hugo Müller, F. R.S., President, in the chair. — 
The following papers were read :—Notes on Sir We Fairbairn’s 
experiments on re-melting cast iron, by T homas Turner, Assoc. 
R.S,M.—Some ammonium compounds and other derivatives of 
a-1' hydroxyquinoline, by C. Ñ. Kohn, B.Sc., Ph. D.—8-sul- 
phophthalic acid, by Prof C. Graebe and A. Rée, Ph.D.— 
Compounds obtained by the aid of 8-sulphophthalie acid, bythe 
same. —Derivatives of taurine (part 2), by J. William James. 


Anthropological Institute, June 8.—sMr. Francis Gal $n, 
F.R.S., President, in the chair.—The election of ir. Joseph J. 
Mooney was announced.—Mr. C. H. Read read a paper on the 
ethnological exhibits «in the Colonial and Indian Exhibition, in 
which he reviewed briefly the collections to ge seen in the 
various courts, and describ€d in detil some of the objects. The 
author dwelt especially upon the meagreness of the collection 
sent from the Dominion of Canada, where there is such a vast 
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field for sinio apisah inquiry.—Miss Buckland read a paper on 
American shell-gorl’ and its affinities, in which it was pointed 
out that the resemblance in shell ornaments found in mounds in 
various States of North America to those existing in the Solod 
mon and Admiralty Islands renders it highly probable that a 
commerce was carried on Wtween the islands éf the Pacific an- 
the Americai®continent priorto the Spanish conquest.— A paper 
by Mr. C. W. Rosset, on the Maldive Islands, was read. The 
group contains upwards of 12,000 islands, which lie in clusters 
called atolls, of which there are more than twenty. The king’s 
or sultan’s island is situated in Malé Atol® #hd here Mr. Rosset 
spent seventy days, as the sultan would not allow him to visit 
the other atolls. The*hatives live almost entirely upon fish and 
rice ; and as the islands are not capable of producing grain of 
any kind, the rice has to be imported from India, the n&rest 
point of which is about 350 miles distant. ‘The author gave an 
interesting description of the customs of the natives, and ex- 
hibited a large collection of photographs, dresses, and other 
objects of ethnological interest. 


Royal Meteorological Society, June 16.—Mr. W. Ellis, 
FR.A.S, President, in the chair.—The Rev. J. R. Boyle and 
Mr. H. B. de la Poer Wall, M.A., were elected Fellows of the 
Society.—The Mlowing papers were read :—Note on a sudden 
squall, January 13; 1886, by Mr. R. H. Scott, F.R.S. This 
is an account of a remarkably sudden squall of about ten 
minutes’ duration, which passed over the south of England on 
the morning of January 13. It was first recorded at Falmouth 
at 8.20 a.m., and passed over London at 10.40 a.m.—The 
floods of May 1886, by Mr, F. Gaster, F,R.Met.Soc., and Mr. 
W. Marriott, F.R.Met.Soc. The month of May 1886 will 
long be remembered for the heavy rains that occurred between 
the 11th and 13th, and the floods they produced over the greater 
part of théswest and midland counties of England. In fact, at 
Worcester the flood was higher than any that have occurred 
there since 1770. On the 11th and 12th heavy rain fell over 
the east of England, there being over 3 inches, during these two 
days at several places in counties Down, Dublin, and Wexford ; 
the greatest reported being 3°52 inches at Kilkeel, co. Down. 
Over the other parts of the United Kingdom the rainfall on the 
11th was underer inch. Rain, however, commenced falling 
about noon on Tuesday over the midland counties, and con- 
tinued with increasing intensity till Friday morning ; the dura- 
tion at most places being about sixty hours. The heaviest 
rainfall occurred in Shropshire, where over 6 inches fell at 
several stations ; while at Burwarton as much as 7'o9 inches 
was recorded, the amounts for each day being 0°60 inches on 
the 11th, 3°10 inches on the 12th, and 3°39 inches on the 13th 
Very serious floods followed these heavy rains. At Shrewsbury 
the extreme height of the flood on the Severn was 16 feet, and 
at Worcester 17 feet I inch, above the average summer level. 
At Ross the flood on the Wye was 14 feet ; at Nottingham the 
rise of the water in the Trent was 12} feet ; at Rotherham the 
flood was’8 feet 5 inches; and in Nérth-East Yorkshi$ the 
Derwent rose to nearly 11 feet above summer level. eThese 
floods caused great damage to property and loss of life.; 
bridges were washed away; railway traffic suspended; ané 
thousands of workmen thrown idle. In several places 
the waterworks were flooded, and the towns’ water-supply was 
consequently cut off. Mr. Gaster drew attenfion to the complex 
character of pressure-distribution during the time referred to, 
and showed how the region of maximum infall followed cer- 
tain of the shaliow depressions which appeared over the British 
Islands. Ile drew attention to the peculiarities of this type of 
depression, showing how in many, if not in most, cases the rain- 
fall was heaviest in their rear, and was brought by the easterly, 
not by’the Westerly, wind. *He also referred to some previous 
instanges of heavy floods, in which similar atmospheric condi- 
tions prevailed, and explained how it was that, as the disturb- 
ance passed off, snow fell instead of rain, this in its turn being 
followed by severe cold and in some places frost.—On atmo- 
spheric presSure and its effect on the tidal wave, by Capt. W. N. 
Greenwood, F.R.Met.Soc. The object of this paper is to show 
how @ little knowledge of weather-forecasting, with some 
practical knewledge*of local weather changes and a good baro- 
meter, will go far towards forming a right correction for applica- 
tion to the predicted height of the tide, and also to determine 
what that correction should be in its relatifn to the fluctuations 
of the barome®er and the Rreyailing gradient.—Meteorological 
results at Levuka and Sava, 1845-85, with notes on the climate 
of Fiji, by Mr. J. D. W. Vaughan, F.R.Met.Soc. The climate 





of Fiji is rematkably healthy. Diseases such as fevers of an 


“aggravated and malarious character, cholera, and liver com- 


plaints are unknown. 


EDINBURGH @ 


Royal Qo@sety, June 7.—The Ifon. Lord Maclaren, Vice- 
President, in the chair.—Dr. 1. R. till and MŽ J. T. Meri- 
son, of the Scettish Marine Station, read a paper og tidal 
vagiations of salinity and temperature in the estuary of the Forth. 
They divide a river-system into four pats : (1) the river proper 
with i's tributaries and feeding-lakes, in the whole of which the 
water is fresh ; (2) the es¢sary, ig which the river-water meets 
that of the firth or sea, and in whigh there is rapid change of 
salinity with position and great tidal differences ; (3) the firth or 
sea inlet, in which there is a very unifofm and gradual increase 
of \alinity from estuary to sea; (4) the sea proper adjacent to the 
miith of the firth. It was shown that the temperature of the 
iyẸr in spring and summer being higher than that of the firth, 
L in consequence surface-water being warmer as well as 
ther than bottom-water, the curves representing vertical 
istribution of salinity and of temperature were @lentical. 
nce the interaction of river and firth waters can be studied 
rompletely by the thermometer as by the hydrometer. In 
estuary of the Forth translational motion of he whole mas» 
water is found to characterise both flood and ebb tide, 
about the times of high and low water considerable shearing 
iqn takes place. §o long as no shearing occurs, the water is of 
rly uniform salinity from surface to bottom at any given time. 
Mr. J. J. Barlow communicated a paper on a new method anil 
gents for detecting chlorides, bromides, and iodide. in the 
sence of each other, and also in the presence of nitrates anid 
prates.—Mr. J. A. Thomson gave a paper on the anatomy of 
perites domuncula, and also, in conjunction with Mr. P. 
des, a paper on the history and theory of spermatogenesis. -- 
J. Waddell gave an account of experiments by which he 
determined the atomic weight of tungsten. The methods 
used are superior to those previously employed.—Mr. A. II. 
glin discussed certain theorems mainly connected with 

'rnants. 
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Academy of Sciences, June 15.—M. Jurien de la Gravière, 
sident, in the chair.—On the earthquake which occurred in 
zil on May 9, extract froin a letter of H.M. dom Pedro 
.leantara. This disturbance, the first on record, took place 
the Petropolis district on May 9 at 3.20 p.m. The vibration. 
ich was of a mild character, Jasted scarcely fovr seconds, and 
5 also felt along the coast as far as Rio de Janeiro, and inland 
i kilometres from that point. It was accompanied by excep- 
hal cold weather, the glass falling to - 5° C. in some partse# 
province of Minas Geraes, and — 3° in other places.—On 
absorption spectra of oxygen, by M. J. Janssen. In con- 
pation of his studies on the absorption spectra of the gases, 
author deals here with those of oxygen, which reveals some 
tures of great interest for molecular mechanics.—Remarks on 
decomposition of the sal ammoniacs by the bases and mefulllic 
des, by M. Berthelo®—On the ammonia present in the ground 
ird note), by M. Th. Schloesing, in reply to MM. Berthelot 
André, The question is discussed whether the quansity of 
imonia present in vegetable soil is, as a rule, comprise 
ween O mg. and 20 mg., as determined by the author, M. 
ussingault, and other analysts, or whether this quantity ranges 

78 mg. to 118mg., as determined by MM. Berthelot ani 
dré. ft is pointed out that the difference between the two 
ws is a question of quantity ; and es the quantity depends on 
process of analysis by which it is determined, it ultimately 
lolves itself into a question of analytical processes.— Lavoisier 
| the Commission on Weights and Measures, by M. F. 
maux. Some unpublished documents are printed, showing 
action taken by the Commission on behalf of Laynisier, at 
t time under arrest as a farmer-gegeral. From one®of these 
uments it appears that, in consequence of said action, 

illustrious nanes of Laplace, Delam're, Borda, and 
otllers, were themselyes rempved from the Commission on the 
3r|] Nivose of the second year of the Republic (December 26, 
17)3)-—Observatiofis on Eybry’s comet, by M. L. Cruls. The 
spijctral ana'ysis made at tye de Janeiro during the month of 
Mily with a spectroscope of slight dispersive power showed dis- 
tinptly the three bands characteristic of carbon compounds.— 
Cqmparative dimensions of the satellites of Jupiter, deduced 
frq observations made duriifg the year 1885, by Dom Lamey. 
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For the four satellites these observations yielded for the vertical 
diameters at mean distance the-following ‘angular dimensions :— 


. Lycee 1176 + 0°360 
1 een 1'281 + 0°392 
a ll . 1°725 + 0'43@ e 
° IV. .® 


1'286 + 0°447 
e 


e e 
—Ndéte on the herpolhodie (second cęmmunication), by M. 
Hess.—On the meassirement of the specific volume of “the 
saturated vapours, and on the value of the mechanical equiva- 
lent of heat, by M. A. Pergt. Reversing the well-known pro- 
cess of Messrs. Fairbairn and Tait for determining the yolume 
of a known mass of satufated vapour at a given temperature, 
the author finds the namber expressing the mechanical equiva- 
lent of heat to be about 424.—Note on a registering hygrometer, 
by M. Alb. Nodon. This instrument, which is constructed on 
a principle analogous to that of Breguet’s metallic thermometer, 
is contrived to work for ten consecutive days. Its indications 
are unaffected by a temperature ranging from 10° to 35° C.—Law 
determing the electric conductivity of saline solutions of mean 
concentration, by M. E. Bouty.—Relation between the coefficient 
of self-induction and the magnetic action of an electro-magnet, 
by M. Ledegper.—New magnetic maps of France, by M. Th. 
Moureaux. The observations, which*have served as the ground- 
work of these charts, were mostly made durings the years 1884 
and 1885 under the direction of M. Mascart, at seventy-@ight 
stations in every part of France, the resufts being all refefred to 
January 1, 1885, by comparison with the curves of variation as 
determined with the magnetograph at the Observatory of the 
Pare Saint-Maur. From these observations the declination is 
shown to be least at Belfort (13° 59'°8), greatest at Conquet 
(19° 25’'1), varying in the north of France about 30’ for a degree 
of longitude, and less in the south.—Summer isobars, winds, 
and cloudiness on the Atlantic, by M. L. Teisserenc de Bort. 
The maps embodying these data are based on the records of 
English and Dutch vessels, comprising 40,9co observations for 
each element, and on a report on the equatorial region pub- 
lished by the Meteorological Office.—Note_ on the earthquake 
in Brazil, by M. Cruls. Although traces of ancient volcanoes 
and more recent eruptive formations have been detected om the 
seaboard of Rio de Janeiro, the author considers that this’seismic 
disturbance was not volcanic, but due to shrinking or some analo- 
gous movement of frequent occurrence in the crust of the earth. 
~-Reply to some objections made to the memoir on micro- 
seismic observations, by M. T. Bertelli—On the penta-sulphuret 
of phosphorus by M. Fe Isambert.—On the principle of 
equivalence in the phenomena of chemical equilibria, by M. H. 
Le Chatelier. The experimental law serving as the base of pure 
fechanics—two forces equal to a third are equal to each other, 
and reciprocally—is true also of chemical equilibria. But 
in order to eliminate the equivocal notion of force, the 
author substitutes for it another thus formulated: in every 
phenomenon of equilibrium two material systems equi- 
vajent in relation to a third will also remain equivalent 
in relation to any other system to whjgh they may be opposed, 
and they are in mutual equilibrium when opposed to each other. 
This law is here verified in the case of vaporisation, dissociation, 
solibility, and under other conditions.—On monosodic ortho- 
phosphate and arseniate, by MM. A. Joly and H. Dufet.—On 
a combination of methylic alcohol and anhydrous baryta, by M. 
de Forcrand.—On the monochloracetate of butyl, by M. G. 
Gehring. In order to complete the series of monochloracetates, 
the author has prepared, and determined some of the physical 
properties of, this subst@&ice, adopting the same general method 
as that employed'in the preparation of the monochloracetate of 
methyl.—On the development of the cesophagus, by M. P. de 
Meuron.—On the vascular system of Dorocidaris papillata, by 
M. H. Prouho.—On the crystals of gypsum in the pseudo- 
potters’ clays of the Paris district, by M. Stan. Meunier.—Pre- 
liminafy note on the ggological structure of the Lure range, 
Lower Alps, by M. W. Kilian. This range, which runs for 
50 kilometres from the neighbourhood of Vilhosc to Monbrun 
(Vaucluse), appears to be intermgdiate between the Alpine and 
Pyrenean systems. A summary is given its geological con- 
stituents, ranging from the Middl@ and Upper Jurassic to the 
Tertiary conglomerates and marlge-On the male fertilisations 
of Arthropitus and Bornia, by M. Renault.—A contribution to 
the study of pre-foliation and pre-efflorescence in fossil plants, 
by M. L. Crié.—Remarks on a, meteor observed at the Troca- 
déro on Jupe 13, by M. L. Jaub&rt. 
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Academy of Sciences, June 9.—On th® Academy’s Zoo 
logical Station in the provincg of Bohus, by Prof. Sven Lovén 
—On the resistance of mixtures of acids against electrical con 
ductibility, by Dr. S. Arrhenius.—A, collection of ethnographica 
objects of Central American Indians, presented tọ the Nationa 
Museum by the Swedish Consuf-General in Guatemala, Mr 
S. Ascoli, exhibited and explained by Prof. F. A. Smith 
—On the new elementary body germanium, and some of it 
combinations, byg Prof. L. Fr. Nilsson. The researches o 
Profs. Nilsson and Petterson, made at the request of Prof 
Winkler, the discoverer of germanium, giow that his ’suggestior 
that germanium might possibly be identical with Mendelejeff’: 
ekasilicium is quite correct, and in accordance with the tru 
facts. —Methods for the determination of elements of refractior 
in prisms having great refracting angles, by Mr. W. Ramsay.— 
On the mode of occurrence of the sand-worn stones in the Cam: 
brian strata at Lugnas, in Sweden, by Prof. A. G. Nathorst. 
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KEPLERS CORRESPONDENCE WITH 
HERWART VON HOHENBURG 


Ungedruckte wissenschaftliche Cdrrespondenz zwischen 
Tohann Kefder und Herwart von Hohenburg, 1599. 
Ergänzung zu: Kepleri Opera Omnia, ed. Chr. Frisch. 
Nach den MSS. zu Miinchen und Pulkowa edirt von 
C. Anschütz. (Prag: Victor Dietz, 1886.) 

ERWART VON HOHENBURG was a highly 
stimulating correspondent. His scientific curiosity 
was insatiable ; his official duties as Bavarian Chancellor 
precluded personal research ; and he accordingly deputed 
to the bugy brain of Kepler the working out of problems 
which engaged his scanty leisure, while baffling his 
powers. The pressure of his demands was, indeed, so 
severe that Kepler at times bewailed himselfein con® 
fidential quarters over the grinding labours they imposed 
upon him: but he could ill afford to quarrel with a patron 
who was as generous as he was inquisitive ; and he thus 
continued to evolve for his benefit the stores of curious 
learrjng and adventurous theory of which some consider- 
able specimens have lately been unearthed, and are now 
presented to the public. 

The correspondence took its origin from the publica- 
tion, in 1596, of the “ Mysterium Cosmographicum,” by 
which Herwart’s admiring attention was drawn to the 
speculativ€ young “ mathematicus” of the Styrian States ; 
and continued from October 1597 to December 1609. 
There was, however, a gap inits records. Three letters, 
known to have been written by Kepler to Herwart in the 
year 1599, were not forthcoming. Dr. Frisch, the late 
indefatigable editor of Kepler’s “ Opera Omnia,” gave up 
the search as hopeless ; and the detection of the latitant 
documents became possible only with the correction, in a 
new printed catalogue of the manuscript collections in 
the Munich State Library, of an error in the gld printed 
one;—an example, were sucl? needed, of ee uses to 
historical research of the least inviting bibMothecarian 
drudgery. The opportunity for discovery was promptly 
turned to account by M. Carl Anschütz, the editor of the 
present drochure ; who deserves the acknowledgments of 
every one interested in scrutinising the workings of a 
most siffgularly and brilliantly constituted mind, not alone 
for the zeal of his inquiries, but also for the elaborate 
care withgvhich he has set forth their results, rendering 
intelligible by copious annotations what must otherwise 
Have remained, to tke vast majority of readers, hopelessly 
obscure. 

The truth chiefly emphasised by a perusal of these 
remarkable letters is that of the inextricable entanglement 
of Kefler’s mystical with his scientific views. Many men 
have speculated wildly while investigating acutely ; Kepler 
alone, perhaps, investigated acutely decause he speculated 
wildly. His visions of abstract beauty and order in a 
neatly fenced and finished universe warmed his fancy, 
and inspired and lightened labours which would otherwise 
have been insupportable. His discoveries were the fruit 
of his illusions, because his illusions were faithfully and 
unwearyingly confronted with the realities of nature. He 
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e| his great name in scientific history. 


was a dreamér; but he was not content to leave his 
dreams undisturbed by facts. Hence his superiority— 
e 


e xos ’Apyciov kepañiy Te Kal eùpéas Spous— 
e 


to the congmon ryn of Pythagdtean enthusiasts, arfd hence 
e 

The topics discussed in thé present correspondence 
forcibly illustrate the compound nature of his mind,*no 
less visionary in its instinéts than positive in its methods. 
They include the theory of eclipses, the rationale of 
planetary influences, the harm@nic relations of planetary 
velocities, the date of the birth and the horoscope of 
Augustus, the nature of terrestrial magnetis n, and the 
position, actual and primitive, of the north magnetic 
pole. The first of the three letters is date from Gratz, 
April 9 and 10, 1599. It opens with a pompous eulogium 
on Tycho Brahe. “Taceant omnes, et Tychoni Brahe 
Dani auscultent.”, Nor does it detractpwe are told, from 
his merjts to have taken a wrong theoretical turn. His 
hostility to the motion of the earth nowise impairs the 
“excellence of his observations and instruments. Each 
astronomer is free to embrace, without discredit to his 
skill and erudition, whatever “religion of movement ” 
seems best to himself. “Sed ad rem.” 

Tycho, deceived no doubt by reports of coronal splen- 
dours (he had never himself witnessed the phenomenon, 
had denied the possibility of a total solar eclipse, the 
moon suffering, he alleged, a diminution of one-fifth of its 
apparent diameter when projected on the sun. Kepler, 
while unconvinced of the fact, was at no loss for an ex- 
planation. A dense lunar atmosphere, powerfully reflective 
of the sun's rays, while partially permeable by them, was 
invoked by him to augment the seeming dimensions of 
the full moon, and throw a kind of subdued glory round 
the eclipsed sun. The perplexity started by Tycho Was 
not, however, so easily allayed.* Ite kept cropping up at 
intervals; and led eventually both to Kepler’s optical 
researches, and to what we may call his discovery òf the 
corona, as an actual fact to be reckoned with by science. 
The eclipse observed by Clavius at Rome in 1567 he 
showed to have been unquestionably total; the sun was 
fully covered by the moon ; yet an unlooked-for radiance 
survived (“ Op.eOmnia,” t. ii. p. 318). He accounted for 
it by the illumination of an “ethereal substance” in the 
solar neighbourhood, “not altogether nothing, but pos- 
sessing some measure of density”; nor have we yet got 
much beyond the approximate ratification of his con- 
jecture. 

Later in life Kepler formally laid down his arms before 
the lunar theory, after spenfing enormous labour on the 
effort to bring it into conformity with his Laws, But here, 
in these long-missing letters, he unexpectedly emerges 
as the discoverer of the moon’s annual equation. The 
fact seems to admit of no doubt; his wordg are explicit. 
The discrepancies between®*the observed and calculated 
times of eclapses compelled the correction. Had not 
Copernicus, he remarks, been occupied with greater 
things, he must have introduced the same “ annual in- 
equality ” dependiig upon the eccentricity of the earth’s 
orbit. “ What he neglected,” he adds, “I now do.” The 
chief nierit of this important advance has usually been 
ascribed to Tycho.e He had doubtless glimpses of its 
necessity, but omitted to follow them fp. The earliest 
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explicit declaration hitherto known in favotr of intro- 
ducing such ascorrectiongwas contained in a letter from 
Kepler to Bernegger of June 30, 1625 (“ Op. Omni,” t. vi. 
P. 618)., It now’ appears, "pot orfty that the conclusion 
was an enirely original one, but that he Rad arfived at it 
twenty-six years préviously. M. Anschütz promises some 
furgher elucidations of the point, which we await with 
interest, e 

One of the most curious ehapters in Kepler’s menta? 
history is furnished by is attitude towards the astro- 
logical superstitions of his time: Herwart, as a good 
Catholic, had condemned them ; his correspondent made 
out a case in reply. His contention, it is true, was not 
on behalf of the vulgar charlatanry of the science. ` This 
he admitted ®& be indefensible, save on the one poor plea 
of stringent necessity. Providence, as he wrote to 
Maestlin, which had denied to no animal the means of 
preserving its lifefhad assigned, for tha? end, astrology to 
the astronomer. He must draw horoscopes and “publish 
prophesying calendars, or cease to exist. Thus only coulde 
he obtain means to pursue nobler studies. The people, 
while giving their money for the lies they loved, uncon- 
sciously promoted the truth they were indifferent to. It 
was an involuntary, but none the less efficacious, “ endow- 
ment of research.” 

So Kepler filled his empty pockets, and satisfied his 
conscience by professing incredulity in his own vaticina- 
tions. They proved, nevertheless, and, as it were, in 
his own despite, highly successful. Not a few of 
them stumbled felicitously into fulfilment. Some art, 
or luck, drew them, now and again, into conformity 
with the future. And since, as their author himself re- 
marked, the game is one in which the hits count, but the 
misses are forgotten (“Das Treffen behält man, das’ 
Fehlen aber vergisst man.”) his, reputation as a seer rose 
high, and brought him in the best and only sure part of 
his ingome. 

There was, however, a recondite species of planetary 
influence believed in by Kepler as part of the eternal 
order of things. By the belief, indeed, his whole career 
of investigation was profoundly influenced; for the effort 
to justifysit led him into a'track of thought which finally 
conducted him to the Third Law. One of the chief 
points of interest in the present correspondence is that it 
discloses the time and manner of his entrance upon that 
track. “Lift up your ears to listen: Eureka!” he wrote 


to Maestlin, August 29, 1599 ; and to Herwart, August 6, | 


he solemnly announced his invention of a “theorema 
jucundum,” in which was cogcentrated the whole secret 
of the music of the spheres. Already he gives the title 
(“de Harmonia Mundi”), and, to a certain extent, the 
plan, of the great work published twenty years later. It 
was conceived, as we now see with additional clearness, 
less under tlfe influence of ober truth-seeking, than in 
the fervour of illusive speculation. Essentially, it was a 
piece of brilliant extravagance. Thgt the harmonic law 
of periods and distances should have been,found as a 
nugget amid such worthless, though èshining debris, is 
one of the oddest facts in the history @f science. 

The theory of planetary harmonies was struck. out by 
Kepler as an adjunct to his peculiar theory of planetary 
aspects. It mighgin fact be called its dynamical counter- 
part. Geometrical relations of movement were substituted 
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in itefor geometrical relations of position. The velocities 
of the six planets were, he averred, so connected that, 
were there an inter-planetary medium gapable of convey- 
ing audible vibrations, a celestial chord of the sith and 
fourth would perpetually resound through space. The 
“ntellectual perception of potential harmonies sufficed, 
however, for the delectation of the rational creatures 
appointed to enjoy them ; while, similarly, the intellectual 
apprehension of “ aspects” affected, primarily, the sentient 
“soul of the world,” and, secondarily, through the varying 
moods thus impressed by the stars, the course of sublunary 
affairs. The third letter to Herwart is mainly filled with 
details of Kepler’s persevering efforts to complete and 
fortify the visionary analogy between astrological aspects 
and musical intervals. 

Yet even here, in this region of intangible speculation, 
his innate respect for facts -did not desert him’ What 
autobiographical details he left,-we owe to his desire to 
gompare his life as it was with what, astrologically, it 
ought to’-have been. And the first of the present letters 
contains a highly curious little bit of self-study, illustrative 
of the depressing effects of “Saturn in sextile with the Sun” 
at the hour of nativity. Here is Kepler described by 
himself, zetat. twenty-seven. 


“A body of no ample proportions, lean and scraggy ; a 
mind unaspiring,.that is to say, burying itself in literary 
nooks and crannies, suspicious, timid, tending towards, 
and abiding in difficulties and knotty points ; manners to 
correspond. Sour and sharp flavours, the gnawing of a 
bone, the devouring of dry bread, form my gustatory 
delights ; my keenest ambulatory joy is to traverse steep 
and rugged paths, to mount hills, to pierce my way across 
dense thorn-brakes. Pleasure in life other than in study 
I neither have nor desire; proffered, I reject. -My 
fortune matches my tastes to a hair. Where others might 
abandon hope, I find access to achievement and fame. , 
Yet not over spacious; for my advance is continually 
checked, and my circumstances change without mending. 
All my efforts have hitherto met -with strenuous resist- 
ance. It may be that social sympathy will ever be 
denied me while I irritate mankind by advocating the 
movementyof the earth, while ° . 


“tanti ponderis orbem 
Obnixa cervice cito per sidera lapsw 
. Incito, terricolûm contra nitente senatu.” 


A. M. CLERKE 








UPLAND AND MEADOW ~s 


Upland and Meadow, a Poaetgutssings Chronicle. By 
Charles C. Abbott, M.D. (London: Sampson Low, 
Marston, Searle, and Rivington, 1886.) ‘ 


HIS is a very pleasantly written’ book by a? author 
who may be justly regarded as a kind of American 
Gilbert White. We may as well inform our readers at 
once that the district of which the natural hisfory is 
herein chronicled is situated by a little stream which 
empties itself into the River Delaware, and that the 
name, which will appear to English read@rs somewhat 
difficult of pronunciation, is of Indian origin. There are 
fourteen chapters in the work, and an, index which is to 
be strongly commended for its completeness. It ès really 
a most important feature in a book of thi kind to have a 
good index, and in insisting upon this necessity we are 
intentionally paying a complimeptayy tribute to the 
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author, bgcatise there is a large amount of valuaBle 
observation which readers should have occasion to fefer 
to after the first perusal of the work, but which would be 
lost without such am index, owing to*the necessarily dis- 
jointed‘mode of treatment entailed by an adherence to 
seasonal records. We need only refer to the early editions 
of Kirby and Spence’s “ Introduction to Entomology” as” 
an example of a work containimg® a large collection of 
facts and obsergations rendered almost useless for want 
of an index. 

Dr. Abbott is evidently a close observer, and English 
naturalists will derive both pleasure and profit by a perusal 
of his chronicle. It is rather to be regretted that he has 
confined himself so much in the text to the local trivial 
names of the animals and plants of his district. It places 
English readers at a disadvantage, for example, to have 
to turn tg the index each time a species is mentioned in 
order to a out what is referred to under such names as 
“prakles,” “quaker-girls,” “quahog,” or “scuttle-bug.” 
But this is, after all, a matter of small impprtance 
because the scientific names will be found in the index, 
and the criticism is made only on behalf of that large 
circle of readers in the old country which the work ought 
to attract, and to which it appeals through its English 
publishers. 

The authors strong point appears to be ornithology, 


but his sympathies-are fairly distributed, and his observa- | 


tions are recorded in a pleasant, chatty style which is sure 
to be attractive to general readers :— 

“To realise what a wealth of animal and vegetable life 
is ever at hand for him who chooses to study it, let a 
specialist visit you for a few days. 
than one at a time, or you may be bewildered by their 
enthusiasm. 


gists, microscopists, and even archzeologists. What an 
array of names to strike terror to the breasts of the 
timid; yet they were all human, and talked plain 
English, and, better than all, were both instructive and 
amusing.” 

As a specimen of the author's style we give the 
following from Chapter II., entitled “ Poaetquwissings in 
Winter.” ° 

In order to carry on observations without frightening 
the denizens of the creek, the author was in the habit of 
lying down upon the ice, covered over with a blanket so 
as to be able to see into the frozen, depths. The terres- 
trial life&oon became accustomed to his presence, and at 
length became inquisitive. “Thi was amusingly illus- 
trated in one instance by a weasel, in crossing the creek 
on the ices stopping to investigate the peculiar something 
lying in its path. „Peering under the blanket, it either 
heard my blood circulating or smelled it. At all events 
it gave my ankle a nip which brought me quickly to my 
feet, and sent the bloodthirsty wretch scudding over the 
ice wish marvelious rapidity. How the crows laughed! 
I had noticed a flock of these birds when I went to the 
creek, and had been wondering if their incessant cawing 
was not a discussion of my curious movements. They 


. were, possibly, disposed to think me a trap laid for them, 


but were astonished or amused ‘at my sudden regaining 
of the perp zndiculaw ween the weasel offered to investi- 
gate the matter.’ 
In the third chapter, “ Twixt Cold and Heat,” will be 
e's 
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found a good collection of observations and e<periments 
bearing on the subject of instinct, with special reference 
to the nesting “of birds. Whethér the autHor’s views on 
this neu@a-vexed question will command gssent we cannot 
undertake to say, but whethewe differ from hig conclu- 
sions or not, his experiments are certainly*worthy of 
serious consideration. Amongethese we have a series of 
experiments with a chromo-picture of a cat, with a 
mirror, and with colouréd yarns, the latter having for 
their object the testing of the sense of colour. In the 
case of a Baltimore oriole in cotirrse of building its nest, a 
decided choice was exerted—red, yellow, purple, and 
green yarns having been refused, and gray only selected, 
till the nest was nearly finished, when a few of the purple 
strands.were used. Other amusing experiments on the 
transference of eggs are described in this same chapter. 

With reference to the subject of migration the author 
states in Chapter IV., on “ Marsh Wrews,” that “ temper- 
ature and migration are largely coincident, but cannot be 
considered as cause and effect.” He further adds that 
‘ertain rules respecting the habits of American birds 
which had been regarded by previous observers as fixed 
and invariable, are quite variable if observations are only 
continued over a sufficiently long period of time. “The 
results of a single year will have but little bearing upon 
the regularity or want of it in a bird’s movements. The 
observations of the same person in the same locality 
must extend over at least a decade before it is safe to 
arrive at any general conclusions.” We commend this 
passage to the members of our county field clubs who 
are in want of material for observation. 

Space will not permit us to make any lengthy extracts 
from the ‘book, but we cannot refrain from calling the 


“T have had them come in turn—botanists, concholo- í attention of the bird-destroyers of this country to the 


admirable “apology” for the grakle (Quiscalus versi. ler) 
which the author makes ithe &fthechapter. These birds 
were formerly regarded as enemies to agriculture, owing 
to their habit of feeding upon ripe grain, which, ted to 
their being dubbed by the unpopular name of “maize 
thieves.” But, according to Dr. Abbott's observations, it 
is at least doubtful whether, on the whole, man doves not 
profit more by the existence of these birds than is lost by 
the attack uponghe grain. To get an idea of thé amount 
of insect food consumed by a pair with five young, he ob- 
served the birds for two hours (10 to Ir a.m. and 2 to 3 
p.m.), during which time thirteen trips were made by each 
bird, each returning with an insect every time. The 
young thus got a “square meal” at least every ten 
minfites. The feeding goes on for ten hours per d:en till 
the young are twenty-five dafs old, when they leave the 
nest, so that during this period each young bird has been 
supplied with 1300 insects, or 6300 altogether. The cleven 
nests in the colony under observation were supplied, 
therefore, with 71,500 insects, and as seven pairs in the 
colony raised second brood, a further supply of abour 
45,500 insect@was “ requisitioned,” thus bringing up the 
total number consuiged by one colony of birds to the 
enormous toal of 117,000, or, including the food of the 
parent birds, abapit 150,000 “forms of insect life de- 
stroyed, all of which would have proved more or less 
destructive to the growing crops.” We hope that the 
lesson taught by this observation will not be lost upon 
those who fail to see in persecution by Birds a sufficient 
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cause “for the marvellously perfect cases „Of adaptive 
resemblance so common among insects. 

Apropos of the extermination of plants, Dr. Abbott 
remarks (p. 41) qvith respect to the witch-hazel*( Wana- 
melts Virginica) :—“ Bent® twigs of this plant are still 
used by the ‘gifted’ to find water, lost farming tools, 
and, by one enthusiast, Imdian graves. The faithful still 


claim it as efficacious, and he who doubts is sneered at if 


he expresses his opinion. All that the rambler can ask ig 
that the plant be not exterfninated, and that the fools 
may be.” We may perhħps echo this sentiment on this 


side of the Atlantic without offence to the members of 


“Primrose” or. any other floral “ Leagues.” A protest 
against the extermination of rare plants by “dealers” 
was circulated by the Corresponding Societies Committee 
of the British Association last year. 

We have given a sufficient idea of this work to commend 
it to the notice ofEnglish naturalists, and we may remark 
in conclusion that, although the animals anq plants 
referred to are not familiar to the ramblers by our own 
streams, the sparkling anecdotal style Will cause thé 
volume to be enjoyed by all, whether trained observers or 
casual country wanderers, and the spirit in which the 
author goes forth into the fields and woods or saunters by 
his favourite “ Poaetquissings” may be well imitated by 
the numerous field naturalists now being called into 
activity by the widely-spread establishment of local 
societies. “He who has this interest in the life about 
him can never be lonely, wander wheresoever he will, nor 
return from a contemplative ramble other than a -wiser 
and happier man.” R. M. 





LETTERS TO THE EDITOR 


[Ze Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 

[The ditor urgently requests correspondents to keep their letters 
as Short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel Jacts.] 


On Refractometers 


I OBSERVE that in your issue of June 17 (p. 157) there is an 
article by Mr. Gordon Thompson on ‘‘Th® Determination of 
the Index of Refraction of a Fluid by Means of the Microscope.” 
The method there described was, I believe, first proposed by 
the Duke de Chaulnes in 1767; and in 1876 was suggested by 
Dr. Royston Pigott in connection with his refractometer. It was 
employed in 1878 by Dr. Sorby for recognising the minerals in 
thin slices of rocks ; and in 1884 by Dr. Bleekrode in determin- 
ing the refraction of liquefied gases (Proc. Royal Society% vol. 
xxxvii, p. 343). In these tw@ instances the ordinary method 
was unavailable. The proposed method has not been much 
used owing to the fact that the index of refraction cannot be at 
all depended upon beyond the third place of decimals. 

Mr. Thompson considerably exaggerates the difficulty of the 
usual method by means of a hollow prism: the angle of the 
prism may begdetermined once for all; the position of minimum 
deviation presents no difficulty® and the use of monochromatic 
light is unnecessary. Indeed it would be objegtionable, as it 
would prevent the determination of the pee power, which 
is often of equal importance with the "refractive power of the 
substance. In my own experiments I have often @aken observa- 
tions both of the refraction and dispersion Qf five or six liquids 
during the course of an hour, including thé cleaning of the prism 
between each. 

The suggested method seems scarcely to admit of determining 
the temperature of the drop with any aceuracy, which is an im- 
portant matter where liquids are concerned. It may, however, 






. 
dêubtless he employed by those who have a good microscope, 
whee great accuracy is not required. 

There is an instrument called Abbe’s refractometer, which I 
have recently used for preliminary determinations, and I find it 
gives accurate result to the third pla of decimals. It is 
founded on the principle of total reflection. It reqifires also 
only a drop of the liquid, and as the index of line D is read off 


e without any calculation a complete determination can be made 


in a minute or two. There is also an arrangement by which the 
dispersion D to ¥ can bê observed and calculated, but I do not 
find that this is accurate enough to be of much service. The 
instrument is to be obtained of Carl Zeiss of Jéha. 

17, Pembridge Square, June 26 J. H. GLADSTONE 





Luminous Boreal Clouds 


DURING the past twọ or three years what appears to the 
writer a distinct class of luminous night clouds in the north sky 
have occupied his attention. They have probably not escaped 
more competent observers, and been perhaps referred to simple 
auroral phenomena, thus escaping discussion. A very marked 
example was visible here the night before Jast (20% inst.) of 
which inclosed is an illustration from a sketch at the moment. 

I may premise the sky was generally clear, stars bright, tem- 
peraturegvery low, and wind strong (N.B.) from north-west—a 
direction maintained for the past two days. Only a slight degree 
of illumination was imparted to the clouds by a low moon in the 
south-east, near last quarter. Some light cirrus ‘scud,” high 
up, conformed to direction of wind. 

Above and behind a dark but very limited bank: of strato- 
cumulus, a luminous cloudlet of brilliant pearly lustre appeared, 
nyt concurrent exactly with either the magnetic or true meri 


dians, in altitude from 5° to 10° from the horizon, and for 7° in 


horizontal arc. Its shape, character, and position little varied 
during observation from 11.30 p.m. to2a.m. The structure in 
this case (only partially realised in the sketch) was striated, the 
“strike” of main streaks being north-east and south-west. 
Transverse bars of luminosity conformed closely to the direction 
of the cirrus clouds above, and of the wind, Onthe three or 
four other occasions of such observations these Iuminous cloud- 
lets have been devoid of structure, but in every case they have 
presented, as in this, an opaque pearly lustre, with definite 
outline. 

Of an entirely different type to the eye are the sudden, diffuse, 
variable, and transient transparencies of aurore. Avoiding pre- 
mature discussion, one cannot but suspect the former occur in 
much lower and less rare sky-tracts probably than the latter, 
with a possible frictional factor in their development ; and might 
be distinguished as 2b. cule boreales if accorded a special place 
on further observation. The temperature has been keeping low, 
and sunset after-glows have jn some degsee reappeared during 
the past week ; especially gorgeous being the cloud-tints at sun- 
set of the aend inst. D. J. Rowan 

Dundrum, co. Dublin, June 24 

e 





Ampère’s Rule 


WITH regard to Ampère’s rule I sbould be glad to know what 
is the general experience of actual teachers ? a 

I have taught electriæty to boys for four years, and when at 
Rugby I learned the subject for I think two years. My experi- 
ence has been that ‘‘ Ampére’s rule” is of confusing ; and as a 
teacher I find it best to give both this rule and the ‘‘ screw- 
motion” rule, I see that Mr. Cumming, gives both, on p. 222 
of his book. ow L. 

The College, Cheltenham $ 





As Prof. Daehne (NATURE, June 24, p. 168) has called 
attention again to the treatment of Ampère’s rule ®in my 
“ Electricity Treated Experimentally,” perhaps you will allow 
me to point out that the rule given by Ampère is quoted 4#- 
torically only, and for it is substituted a rule, dae, I beleve, to 
Clerk-Maxwell, which seems to me preferable to either the 
original rule of Ampère, or to that quoted by Prof., Daehne, 
namely, that the movemeift of a north pole is right-handed to 
the direction of the current. That is to say, if we assume any 
right-handed screw to be propelled alĝng thecurrent, the north 
pole will move in the direction of the twist in the muscles of the 
wrist in propelling it ; and vice zersd, if the north pole move in 
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the direction of propulsion, the current urging it will be in the 
direction of twist in the muscles of the wrist. In treating the 
movement of a condyctor carrying a cugrent in the magnetic 
field, I hgve used a rule identical in character with Ampére’s, 
and that was probably thé rule to which J. T. B. referred in his 
critique, namely, that a figure swimming in the currentand looking 
along the lines of force is carried to his left. I should be glad 
to find a rule at once as complete agdgmore simple, although 
after a pretty wide experience, not always with the very brightest 
of pupils, I havegnot been sorely pressed, with the difficulty 
J. T. B. seems to have felt, All the required attitudes are pretty 
familiar toa boy who is accustomed to diving in the water and 
swimming on his front, side, or back. L. CUMMING 
Rugby, June 24 





THE following version of Ampére’s Rule is one which I com- 
municated some time ago to a few friends, but it did not appear 
to me to be expressed in language sufficiently grave to justify its 
publigation. Still, as the Rule is a simple and useful one, your 
readers, in general, may be disposed to overlook its levity. — 

Draw the three well-known Hamiltonian vectors, i, j, k. 
After i put (nduction), after j put (ump), and after k put (urrent). 
Then the figure explains the action of magnetic induction on an 
electric current. The figure in fact asserts that i(nductigm) in i 
makes k(urrent) in k to j(ump) along j. 


k(urrent) 
î 


— -> j(ump) 





/ 
We 
/ 
e 
i(nduction) 


Of course the same figure gives the direction (according to the 
Law of Lenz) of the current generated by a motion (że. a jump) 
of a conductor in a given direction in a magnetic field in which 
the direction of the induction is given, 

R.I.E. College, Cooper’s Hill 


GEORGE M. MINCHIN 





An Earthquake Invention 


In my letter to NATURE, vol. xxxiii. p. 438, I clearly showed 
that the supposition of Mr. D. A. Stevenson and Prof. Piazzi 
Smyth that I hadendeayoured toclaim the aseismatic joint of Mr. 
D. Stevenson was due to their imperfe@t acquaintance with seismo- 
logical literature. I certainly intercalated a noże ahput aseis- 
matic structures in a report to the British Association on earth- 
quake phenomena in general, without mentioning Mr. Stevenstn’s 
name, 

Previous to this, when specially speaking or writing upon 
aseismic structures, I have repeatedly referred to the work of Mr. 
D. Stevenson. Such references were quoted. Under the cir- 
cumstances I asked Messrs. Stevenson anl Smyth to distinctly 
state whether they still considered themselves justified in con- 
tinuing their accusations. If this point was overlooked the dis- 
cussion migh@ be considered as at an end. Mr. D. A. Steven- 
son has replied, but the question at issue has deen distinctly 
evaded (NATURE, vol. wexili. p. 534). 

I,deeply regret that Messrs. Stevenson and Smyth should 
allow a discussion to terminate in such a manner. 

Tokio, May 22 JOHN MILNE 


ə [This must now close.—ED. NATuRE.] 


@Pifessor Newcomb’s Determination of the Velocity of 
°. e e Light 


I HASTEN to correct an error which has crept into my 
account in last week’s NATURE (p. 171) of Prof. Newcomb’s 
measures qf the velocity of Jight. The arrangement employed by 
Foucault in 1862 was zæ teat adopted by Newcomb, and illus- 
trated in Fig. 1, but*that sketched in Fig. 2, In other words, he 
placed his lens between the revolving and fixed mirrors. His 


apparatus is described in, Comptes remus, t. ly. P- 792, where” 


the velocity of the rotdting mirror is stated to have been 400 
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revolutions a second, and the total length of path between’ the 
mirrors 20 metres. + A. "M. CLERKE 
une 28, 
J e > e —_* g 


Solar Halo and Sun Pillar’seen on June J 1886 


WHEN approathing the Observatory, about 6.45 p.m., my 
attention was drawn to portions of a®solar halo, which appeared 
as in Fig. I. è 











HORIZON 
Fic. 1.—A, very bright ; C, fainter; B, very faint. 


This remained visible until after 7 p.m., and nothing more 
was seen before 7.30 p.m, When looking ont at 7.40 p.m. 
G.M.T., I noticed something unusual, and came at once to the 
conclusion that it was a solar pillar, and made a sketch in a 
note-book and the following remarks :— 



























































































































































































































































HORIZON r 
e Fic. 2. 


The shaded part in the foregoing, other than the halo, pillar, 
and stratus cloud, represents cirrus. . 

The pillar apparently rose from the sun, which—when I 
looked out at 7.40—had just gone below the top of some dark 
stratus cloud, directly to the upper part of the halo marked a. 
It wasgnot more than 10° high at the brightest, but quite as 
much, as I estimated it to reach searly half-way to the portion of 
the halo A, and the width four tiĥes the diameter of the sun. 
The lower part of the pillar was well defined and of a golden 
colour ; as it approached the halo it gradually became fainter, 
and was then lost in the cirrus cloud. ‘The upper part was some- 
what wider ; perhaps this was duc to the greater amount of cloud 
there, which diffused the light. A 

At 7°55 G.M.T. all portions of the halo had gone except a 
small piece at A, and the pillar was fainter, but still quite 
visible. At 8°3 fhe halo and pillar had disappeared. ‘rh. sun 
set at 8°14 p.m. 

An ordinary balo (224°) was visible, more or less bright and 
complete nearly from s@nrise to sunset. 

I could not fix the position of the pillar by stars, none near 
being visible. The sketch was made at the time from a window 
of the library of the Observatory. 

That seen here on 1883 April 6, by Mr. W. A. Robinson, 
was about 15 minutes after sunset; this obgervation was 30 
minutes defore. The time at which the pillar was visible on the 
former date was given by nearly all your correspondents as 
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15m. to 45 me after sunsqt, and in most cases, in a cloudless 
sky ; but that on 1886 June § was the reverse in both points. 
Some notes will ae found in NATURĘ 1883, April a? May, for 
the pilMr observed in tha year. That seen here partly 
resembles Fig .4, Plate III. in Symons s MeteBrologic®#l Mayazine, 
1871. F? A, BELLAMY 
Radcliffe Observatory, O&ford, June 21 
s 
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The Enemies of the Frog ° 


WHEN living at Mackay, Queensland, I frequently observed 
that the common house-frogs (X. carulea) were injured in the 
hind-limbs, and on several occasions I would hear them croaking 
in pain ; but on arrival all I saw would be a wretched exhausted 
frog weakly hopping away with a wound in the hind-leg, from 
which the blood would be oozing. Later on I found that rats 
attack the fregs. The rats catch the frog by the hind-leg, and 
apparently suck the wound they cause, then let the frog crawl 
away, attack it and suck it again, and so on until the rat has 
had enough. I believe the rats suck the blood, because I was 
never able to disc#er a frog so attacked om which the flesh had 
been destroyed. b 

Mr. W. P. Fletcher, a well-known local naturalist, once gave 
me the following account of a mantis attacking a frog. It was 
in the autumn of 1877, at Rockhampton, Queensland. He was 
‘attracted by hearing the noise of a frog in distress, in the 
daytime, in some garden-shrubs about 6 feet high ; he went 
to see the cause, and found a green frog about 2 inches long. 
A green mantis about 5 inches long, with one claw had hold of 
it across the neck, so that the frog could not move, and the 
mantis was chewing, ani did chew off, the hind-leg, the blood 
flowing profu ely.” He called Mrs. Fletcher to see them, and 
then destroyed the mantis, whereon the frog crawled away. 

At Lake Elphinstone (100 miles from Mackay) I once found 
a small frog (Æ. rubella) in the house in a very exhausted con- 
dition; on examination I found a large leech on its tongue. 
This specimen, with the leech attached, I gave to Mr. Boulenger 
at the British Museum, where it can be seen. 

At Mackay the chief enemies of the frogs appeared to be the 
snakes and the Agamide. H. Linc ROTH 





e Chronology of Elasticians 


In forming a chrofholofical fist of writers on elasticity I 
have been unable to ascertain the following dates, which I 
shouéd be much obliged if any of your readers would kindly 
supply: Mariotte (xé prés de Dijon vers 1620, Marie). Is 
nothing more definite known as to the date of his birth ? 


F. E. Neumann ... vous pt 
W. Weber... ... ist Death years. 
ge Hodgkinson a 
. Haughton Ses Sess camer EO Saye 
FH ele oe as an f Birth years: 


University College, London, June 27 KARL PEARSON 
@ 





SOLAR METEOROLOGY} 


Sie: TACCHINI’S detailed report on the various phases 

of solar activity during the year 1884 deserves, as 
might be expected from thê reputation of its author, most 
careful attention. Exceptionally fine weather permitted 
observations of sunspots and facule to be made at the 
Collegio Romano on 307 out of the 365 days, so that the 
materials accumulated were more than usually abundant. 
We are thus particularly well informed regarding the 
symptoms attending the protracted maximum which 
culminated in February 1884. e 

This is the more fortunate ag that maximum was 
distinguished by features of special integest. It was 
delayed considerably beyond the uswal term, the interval 
from the maximum of 1870 being n@ fess than 134 in lieu 
of the normal 11'1 years. And to this delay corresponded 
a greatly reduced intensity, in accordance with the law by 
which the undulations of the cusve representing spot- 


vac Meteorologia Solare.” Note di P. Tacchini. Estratto dagli Annali 


della Metvorologia Italiana, Parte 3, 1384. (Roma: Tipografia Metastasio, | 


1885.) 
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frequency are low in proportion as they are long. The 
maximum of 1884, accordingly, was by much the feeblest 
which had occurréd since 1830. #t was moreover a 
hesitating—it might almost be called an abortiv€—maxi- 
mum. Some unknown cause apparently interfered with 
its due and punctual development. Partial anticipatory 
outbreaks betrayed the tendency, continually repressed, 
to complete the cycle at the regular epoch, and with the 
regular expenditure of energy. Now gerturbation—of 
whatever nature—is always instructive: hence Signor 
Tacchini’s laborious statistical results acquire added 
significance. 

They have been gathered along several closely connected 
lines of research. The various classes of solar surface- 
phenomena—spots, faculæ, prominences, metallic erup- 
tions—have been studied apart, and the several resulting 
inferences as to the progress of solar disturbance sybse- 
quently confronted. The trifling discrepancies thus 
revealed show the mutual dependence of n@two such 
species of commotion to be absolute. Each swells or 
subsides on the whole without immediate or invariable 
referense to any other, although under the obvious control 
of some common underlying cause. 

Sunspot activity received a notable accession in the 
beginning of October 1883, the phase of excitement 
reaching its acine in the following February,! and per- 
sisting until the end of May. Since then, some slight 
oscillations notwithstanding, it has continually deglined. 
The sun was not, however, observed at Rome to be free 
from spots on a single day in 1884. The maximum for 
prominences occured in March, and they continued ex- 
ceptionally numerous down to the end of October. In all, 
2714 were delineated and described in 242 observations 
with the spectroscope, being at the average rate of 11'22 
per diem. Sixty metallic eruptions, observed on the 
same occasions, gave a mean diurnal frequency of 0°248 
as against 0'171 for 1883. The richest crop was collected 
in November 1884, during which month ten eruptions 
were recorded in sixteen observations. The development 
of facule deviated so markedly from that of spots that 
their respective fluctuations were at times even inverted. 
It should also be noted that the mean area per spot in 
1884 was of little more than half its value in the preced- 
ing year, and that the magnetic instruments at Rome 
remained’ throughout comparatively calm 

Much valuable inforgaation is afforded by Signor 
Tacchinis careful inquiries as to the distribution on the 
sun’s surface of the different orders of solar phenomena. 
All these showed, during 1884, a conspicuous prevalence of 
activity in the southern hemisphere ; and the inequality— 
as appears from a note by the same author presented to the 
Reale Accademia dei Lincei, March 7. 1886—became still 
more striking in the’ensuing year. No spot wag observed 
in either hemispherę during 1884 at more than 30° from 
the equator; nor-on the northern side, during the latter 
half of the year, at above 20°. With this contraction of 
the spotted zone coincided a close approach tothe equator 
of the parallel of maximum freqygncy; and the usual 
equatorial minimum was both in 1884 and °f885 very 
imperfectly maintained. $ 

Prominences were plentifully distributed between 60° 
north and 50° south latitude, with maxima between 20° 
and 30°. 
showed no disposition to avoid the vicinity of the 





As during the spot-maximum of 1850, they* 


equator; while in 1880, 1881, and 1882, the equatowal, 


minimum of prominences was very markeé, and remainede 
perceptible in 1883. Although some rare instances of 
metallic eruptions were detected in high northern latitudes, 
they affected chiefly a°zone bounded by parallels of 20°. 
Facule occurred predominantly gn ethe same région, and 
nowhere appeared in latitudes above 58°. On the whole, 
„2 concentration towards the equator of the whole range of 
phenomena was unmistakable, and might be thought to 
1 M. Rudolf Wolf places the masimo in November 1883- 
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correspond with a more advanced stage of the spot-oycle 
than was indicated by numerical data alone. 

Signor Tacchini concludes his memoir with a survey of 
the vicissitudes of*spot-formation during eight years— 
from January 1, 1877; to December 31, 1884. The results 
are graphically exhibited in a set of curves variously 
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be first to Solve the problem of obtaining an accurate 
record of how the ground moves in an earthquake. Lord 
‘Byron bas described a thundersform in the Alps as the 
joy o®th® hills “ver g youngsearthquake’s birth ;~ but 
the joy ofthe hills, if more lou€ily expressed, was hothing 
like so deep ag the joy with which the invento» ofa new 


derived. No. 1 is constructed from the daily numbers of°| “ earthquake machine” felt the first convulsion that came 


spots with their accompanying peres; No. 2 from the 
record of spots alone; No. 3 shows the frequency of 
groups ; No. 4@follows the fluctuations of spotted area ; 
No. 5 those of facular extension. All the first four methods 
agree in fixing the absolute minimum in March 1879; 
Nos 1, 2, and 3 display secondary maxima in September 
1880, March and July 1881, and March 1882 : the absolute 
maximum was reached, judging by the statistics of spots 
and groups (curves 2 and 3) in February 1884; but in 
November 1883, according to those of spots with pores, 
e and spotted area (curves 1 and 4). It is noticeable that 
the preliminary maxima are largely exaggerated in pro- 
portion f®&the true maximum, when pores are admitted 
into the account with spots ; while the curve resulting from 
the simple enumeration of groups is very slightly indented. 
This last method is regarded by our author as that which 
should invariably be followed when recent have to be 
compared with ancient records of sunspots ; but no system 
of observation with the eye can any longer compete with 
the simpler and surer one of photographic registration. 

The curve of facular extension for 1877-84 is some- 
what anomalous. It touched its lowest point in Novem- 
ber 1878, five months previous to the spot-minimum, then 
sprang up to an absolute maximum in October 1880. 
This was followed by a secondary but very considerable 
rise in September 1881, after which, during two years, a 
tolerably high average level was maintained. The 
definitive decline which set in in September 1883 
was only partially arrested in May 1884. The coincidence 
between the maximum of facule in September 1880, and 
a large and abrupt increase in the formation of pores, 
just a month earlier, should not be overlooked. It is also 
remarkable that a maximum of prominences, but slightly 
inferior to that of 1884, occurred in 1881. 

The condition of the sun in 1885 is epitomised in the 
note by Signor Tacchini already referred to. That year 
was, in his opinion, distinguished as one of continued 
agitation by the persistent abundance of its various 
symptoms in the neighbourhood of the equator. A zone 
of 49° north and s8uth covereg all the spots, and (save 
one example of each kind) all the faculæ and metallic 
eruptions observed. 
description of prominences, on the other hand, figured 
indifferently in all latitudes. Their general equality of 
diffusion was but slightly infringed by a southern prepon- 
derance ; while the frequency in the same hemisphere of 
spots, faqile, and eruptions was, in each class, almost 
double that of its northern occurreace. The alternating 
activity of the solar hemispheres, thus exemplified in 
one of its most conspicuous phases, is one of the many 
enigmatical features of solar disturbance. 


— ~“—— 
$ SEISMOLOGY IN JAPAN! 


OUNDED only in 1879, the Seismological Society 

t of Japan is already able to point to a good record 
of acc®mplished work. The Society was happy in the 
time and the place of its birth. No home could be 
e nfore fitted to nurse the enthusiasm of the seismologist 
* than orfe whos foundations are shaken, on the average, a 
little oftener than once a week. One may take a rather 
half-hearted interest in other natural phenomena, but, 
while it Jasts, an earthquake certainly commands undi- 
vided attention, jAn@ she S&ciety came into being just 
when a few zealous investigators were striving who should 





1 Transactions of the Seismological Society of I. viii. 
Published by the Society, 938%) es 
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to test its powers. In these congenial conditions it is got 
surprising that the Sociefy’s early volumes record the 
history of what is nothing less than a new departure in 
observational seismology. Of late the Society has suffered 
by the removal from Japan of some of its more active 
members ; but this latest volume of its Transactions gives 
satisfactory evidence that, while it has not yet lost all its 
foreign supporters, some of the Japanese themselves are 
ready to step forward and continue the work. So long 
as Prof. Milne remains, the Society will not Jock material 
for publication ; the present volume, like many of its 
predecessors, is largely the work of his pen. 

The first paper, on “ Seismic Experingents,” is by Mr. 
Milne, and contairfs an account of eight series of experi- 
ments of artificial earthquakes, as well as some labora- 
tory work. Fett of this work was done in conjunction 
with Mr. T. Gray, and much of it has already been 
described in other papers. Thevibrations of the ground 
were produced in some instances by letting fall heavy 
weights, in others by the use of dynamite. Several 
observing-stations were selected, at various distances 
from the source of disturbance, and generally in one 
straight line with it. At these stations seismographs of 
various kinds were placed, and Prof. Milne seems to 
have preferred the horizontal pendulum seismograph of 
the present writer as an instrument for recording sepa- 
rately two rectangular components of the horizontal 
motion of the ground. By placing the pair of pendulus 
so that one recorded vibrations in the direction of the line 
joining the station with the source, while the other 
recorded vibrations at right angles to this, Prof. Milne 
was able to separate without difficulty the normal! from 
the transverse constituents of the disturbance, and to seg 
the normal vibrations arrivg sooner „than the transverse 
vibrations at each station, as the theory of waves in elastic 
solids requires. In this instrument the two components 
of horizontal motion are separately recorded on a nwving 
plate of smoked glass. Another instrument was used 
to record the whole horizontal movement on a fixed 
plate, and, as might be expected, the diagrams it 
gave showed first a movement in the line of the source, 
quickly followed by a confused wriggle of vibragions in 
all azimuths. B9 telegraphically connecting the moving 
plates of the horizontal pendulum seismographs, Prof. 
Milne endeavoured to determine the interval,of time 
between the arrival of the disturbance at successive sta- 
tions, and so to infer the velocity of transit. From the 
results he has concluded that the velocity decreases as 
the gisturbance travels away from the origin, but the 
figures on which this conclusion is based seem to the 
present writer to furnish verf insufficient evidence. In 
one series of experiments there is, in the average «f three 
pairs of observations, a loss of about 6 per cent in the 
velocity between the second and third stations i s com- 
pared with the velocity between the first and second 
stations ; but, when we examine the individwal oserva- 
tions, we find in one case a gain of velocity amounting 
to 14 per cente And, on turning to what is apparently 
the most complete seyies of automatically-recorded dia- 
grams (whichgare reproduced in lithographed plates), it is 
clear that the time-iatervals cannot have been measured 
with the precision rfqcessary to establish this result, still 
less to justify the further conclusion that the velocities of 
normal and transverse waves become more nearly equal 
asthe disturbance spreads. The velocity of transit is, in 
fact, a term of very vague meaning, unless we can follow 
an individual wave along its course. As Mr. Milne’s 
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own observations show, the shock loses much of its 
individuality às it travels further from the source. It, 
becomes more and more preceded by a vangmard of 
small waves, and, for this ¥gason,®eismoscopes of differ- 
ent degregs of sensibility will differ in the time at which 
they chronicle the arrival of the groupe Mr. Milne’s 
results, as summarised b? him at the end of the paper, 
are too numerous to be taken up in detail. The assiduity 
with which he has pursued tlrese experiments deserves 
the greatest praise, especially as the experiments them 
selves are of a very high prder of difficulty. It is perhaps 
to be regretted that Mr. Milne has not given his attention 
more to perfecting a single series than to multiplying 
results which, as he himself remarks, are often “most 
discordant.” Seismographs will not tell the truth unless 
they are a Gul made and very carefully tended. Some 
of the jagge@eoutlines of the curves are much more likely to 
be due to friction and shakiness and want of rigidity in the 
instruments than to any characteristic in the motion of 
the ground; and®unless the lithographer has done Mr. 
Milne a serious injustice, there are cases where the 
ground suffers a considerable displacement in a good 
_ deal Jess than no time. He has himself observed this ix 

one instance, and ascribes it to what must (if his explana- 
tion be correct) be called a faulty mode of setting the 
seismographs. It is not impossible to get results free 
from these defects ; and a single really good set of dia- 
grams would do much to remove the uncertainty which 
now attaches to many of Mr. Milne’s results. 

Besides the experiments with artificial earthquakes, the 
paper describes a laboratory investigation of the sta- 
bility of cylindrical columns standing on a platform which 
vibrates horizontally, and of the velocity of projection of 
detached bodies. The projected bodies were balls, held 
in L-shaped notches at the top of a vertical wooden post ; 
the post, bent slightly to begin with, was allowed to 
spring; the velocity of projection of the ball was deter- 
mined from its trajectory, while the greatest velocity of 
the post-head was measured by means of a revolving 
plate of smoked glass. The two agreed fairly well, and 
with a nearly frictiônlesg balle supported in this manner 
no other result was to be expected. The late Mr. Mallet 
used to calculate the velocity of the ground’s motion from 
observation of the horizontal distance traversed by pro- 
jected bodies, but the velocity with which a body is 
projected depends too largely on the mode of support, 
and on the amount of adhesion between the body and the 
support, to allow the result to be, in general, of the 
slightest value. With regard to the overthrow of 
columns, it would seem that the author falls into the 
error of supposing that when the resultant force got by 
compoufding the weight of the column with its resistance 
to acceleration passes outside the base, the column will 
fall. But since the disturbing force is of short duration, 
all that necessarily happens in such a case is that the 
column will rock ; whether it will fall or not is a question 
of much greater difficulty. » 

The second paper is a note by Mr. S. Sekiya, “On 
Prof. Ewing’s Duplex Pendulum Seismometer, with 
Earthquake Records obtained by it.” The paper is a 
brief but very clearly written account of a form of the 
duplex pendulum seismograph designed by the present 
writer in £883, and nowein constant use under Mr. 
Sekiya’s care. An earlier form of the instrument has 
already been described in NATURE (vof. xxx. p. 152): 
the latest modification of it was a&hibited to the British 
Association at Aberdeen, and will shatly be illus- 
trated in this journal. Its functiog is to draw on a 
fixed plate a magnified diagram of tĦe ground’s horizontal 
motion ; the figures, which are generally of great com- 
plexity, are given by Mr. Sekiya for a number of recent 
Japanese earthquakes. z 

A short paper follows by Mr. E. Knipping, “On the 
Meteorology of Japan,” gathered from observations made 


g 
at fwenty-three stations during, the year 1883. It men- 
tions that the annual variation of temperature for that 
year in Japan was more than doubleghat of Britain, and 
that changes of 14° C. or 15° C. at one station inetwenty- 
four hours are not unfrequent in thé spring and autumn. 

A paper by Father Faura, S.J., of Manila, describes 
the Cecchi seismograph—an instrument belonging so 
decidedly to the old &lmol of seismology that, by allow- 
ing its description to appear without critigism, the Society 
at least shows its catholicity of spirit. 

Dr. Dubois contributes some notes on the earthquakes 
of Ischia, and refers to the effects—or rather absence of 
effects—of the earthquakes in excavations there, in support 
of the fact that seismic shocks which do much damage 
on the surface may pass unperceived at a certain distance 
beneath. 

The volume concludes with a catalogue of earthquakes 
registered in the meteorological observatory of Tokio by 
Palmieri’s recording seismoscopes. The lisfefor 1884 
shows the respectable total of seventy distinct disturb- 
ances, and twenty-eight were registered in the first four 
months, of 1885. J. A. EWING 





RECENT ADVANCES IN SANITARY SCIENCE 


s YGIENE,” in the words of the late Professor 

Parkes, “ is the art of preserving health ; that is, 
of obtaining the most perfect action of body and, mind 
during as long a period as is consistent with the Taws of 
life. In other words, it aims at rendering growth more 
perfect, decay less rapid, life more vigorous, death more 
remote.” The art of preserving health is correlative with 
the science of prevention of disease, since perfect health 
means the absence of disease and of tendencies to disease. 
Hygiene is thus the art of preserving health and the 
science of preventing disease ; and in taking into account 
recent advances in sanitary science we must consider 
recent acquisitions in our knowledge of the origin, causes, 
and spread of disease, more especially of those diseases 
known as “preventable,” as well as the methods of 
improving the natural conditions or social relations 
surrounding us, which are instrumental in preserving 
health and counteracting disease. 

The etiological relations of all diseases are a subject of 
interest to the sanitarian, but those which have received 
the most attention of recent years, agd in which the most 
striking advances of kndWwledge have either already been 
made, oreare imminent in the near future, are perhaps 
Asiatic cholera, typhoid or enteric fever, diphtheria, 
and’ phthisis or tubercular disease of the lungs. The 
mode of origin and spread of Asiatic cholera has attracted 
great popular attention, both on account of its possible 
introduction into this country from infected districts of 
the Continent, and from the alleged discovery by Koch of 
a Spirillum or comm%a-Bacillus asserted to be the specific 
cause of this terrible disease. The Reporc of the Govern- 
ment Commission consisting of Drs. Klein and Heneage 
Gibbes, who visited India in 1884 with the object of 
undertaking researches into the®etiology gf *Asiatic 
cholera, has lately appeared, and in this Report «the 
conclusions arrived at by Koch from his own researches 
are very directly traversed. This Report, too, has received 
a very cordial support from a Committee consisting of, 
many eminent physicians and physiologists, which was 
convened by the Secretary of State for India for the 
purpose of taking it into consideration, It-must bee 
apparent, however, to any one who makes an impartia 
study of the literature of the subject, that, if Koch’s 
organism has not yet been proved to be the actual cause 
of the disease, it has been proved to differ frome all other 
organisms asserted to be identita? wish it, from the fact 
that its growth in various nutrient: media is characteristic, 
and serves to distinguish it from all other organisms. As far 
as ourknowledge at present extendé, difference in manner of 
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growth in nutrient media affords as just a basis for distinc- 
tion between micro-organisms as difference in microscopi- 
cal appearance or ether morphological characteristics. 
Koch’s «omma-Bacillus is therefore diagnostic of the 
disease, and this fact has now placed in the hands of 
medical men the power of at once recognising a true case 
of Asiatic cholera, the isolation of the organism from 
others in the choleraic dischargés Sind its cultivation in 
suitable media ying alone needed. The results of Koch’s 
researches, whether fully accepted or not, have not affected, 
nor are they likely to affect, the measures on which reliance 
alone can be placed for the prevention of outbreaks and 
spread of the disease. In the words of the Committee 
before alluded to, “ Sanitary measures in their true sense, 
and sanitary measures alone, are the only trustworthy 
means to prevent outbreaks of the disease, and to restrain 

, its spread and mitigate its severity when it is prevalent. 
Exptrience in Europe and in the East has shown that 
sanitary cardons and quarantine restrictions (under what- 
soever form) are not only useless as means for arresting 
the progress of cholera, but positively injurious.” 

The view that typhoid fever cannot arise de ugva, but 
is always propagated by a specific contagion from a 
previous case of the disease, is steadily gaining ground, as 
the number of epidemics where the disease has been 
definitely traced to specifically polluted air or water 
increases. In many other cases, although the specific 
pollution has not been definitely proved, the probabilities 
in favbur of such a view have been very great. No 
micro-organism has yet been found which can lay claim to 
be regarded as the specific contagion of the disease, but 
we are in possession of so many facts concerning the 
mode of origin and spread of this disease, that any 
discovery of that nature would probably not greatly affect 
the measures now taken for its prevention. 

The etiology of diphtheria has lately received very 
careful study, but so far without the attainment of any 
results capable of exact formulation. It is not a disease 
invariably dependent on insanitary conditions, such as 
typhoid fever is, but that such conditions favour its spread 
and severity is more than probable. The far greater 
comparative frequency of diphtheria in rural districts than 
in large towns in this country is well known; and has 
been attributed to the presence in the air of the latter of 
the products of coal combustion. This view appears the 
more probable seeing that Continental cities, qhere wood 
and fot coal is chiefly used ùs fuel, enjoy'no such 
comparative immunity from the disease. &xcessive 
moisture in the air of a house, whether arising from 
defective construction of the walls or roof, or from a water- 
logged soil, are conditions very often associated with 
diphtheria. The fact also that the disease is most pre- 
valent in the damper seasons of the year, when vegetable 
matter is €ndergoing decay and fungus life is most active, 
favours the theory that the’ speciffe contagium of this 
disease is a mould or fungus, which flourishes most 
strongly ina damp and smokeless air. It is a remarkable 
fact that diphtheria is sometimes associated with scarlet 
fevér in’ ong epidemie the two diseases appearing to be 
interchangeable ; but this is a subject that requires further 
elucidation. The contagion of diphtheria is extremely 
persistent and long-lived, clinging with great pertinacity to 

infected articles, so that every article which is likely to 
have become contaminated requires very thorough disin- 
Fegtion, preferably by heat. There can be no doubt that 
*school aftendange is often a chief factor in the propagation 
of the disease amongst children. 

Koch’s discovery of the Bacillus tuberculosis, a micro- 
organism now proved to be the -specific contagium of 
tuberculas disease in men and animals, has placed 
tubercular phthisisiin the®category of contagious diseases. 
A peculiar disposition or tendency, whether hereditary or 
acquired, is no doubt wanted to enable the germ to take 
up its habitat in theehteman lung, but the fact that this 


NATURE 4 
————S See + 
| 








e 

idiosyncrasy can seldom be definitely recognised renders 
great caution necessary both on the part of fnembers of a 
family,im,their association with a consumptive relation, 
and of hospital authorties in,admitting* into a general 
ward cases of tubercular disease, or of massing together 
into one institution patients in every stage of the disease. 
The Bacillus is constantly present in the sputum and 
probably in the breath of phthisical patients, and this 
points to the necessity ofefree ventilation of living and 
sleeping apartments, and disinfection of soiled articles of 
clothing and furniture. The external conditions which, of 
all others, cause a predisposition to consumption are, a 
damp subsoil, causing excess of moisture in the air, and 
the constant breathing of an atmosphere vitiated by human 
respiration. It has been asserted that tubercle can be 
propagated from animals to man by the consumption of 
diseased meat, or, in the case of the cow, frox? the milk of 
a tuberculousanimal. Further proof is required before we 
can accept such an hypothesis, but there is nothing 
improbable in such a mode of conveyarme of the disease, 
especially in the case of children with a tubercular 
predisposition. 


*“e Besides the diseases which we now know to have been, 


propagated through the agency of milk—enteric fever, 
scarlet fever, diphtheria, &c., in which the introduction 
of the morbid matter is accidental, the milk serving only 
as a means for its conveyance and perhaps for its growth-— 
there is a complaint fairly definite in character, which bas 
been attributed to the consumption of the milk of cows 
suffering from foot-and-mouth disease. Here the morbid 
quality is inherent to the milk as taken from the cow, and 
is not due to an accidental introduction. The symptoms 
described in the epidemics recorded are fever, vesicular 
eruptions on the lips and in the throat and mouth, and 
enlargement of the glands of the neck. During the 
prevalence of foot-and-mouth disease, all milk taken by a 
household should be boiled before consumption. In 
view of the many dangers which threaten us through the 
agency of milk, it would perhaps be advisable, especially 
where children are the chief consumers, that tris preca®- 
tion should be always adopted ; at least until the sanitary 
authorities in towns have the power of inspecting and 
controlling the farms and dairies in the country from 
which the chief part of the milk-supply is derived. ° 

The possibility of the transmission of the contagion of 
small-pox for considerable distances, not exceeding one 
mile, through the air, has been warmly supported. There 
are many facts in favour of such a view, and its great 
probability will bg seen from the following considefations. 
The contagion is almost undoubtedly a micro-organism of 
the class Bacteria, but as it has not yet been isolated and 
identified, we are unaware if itis capable of spore-forma- 
tion or not. The spores of Bacteria can resist external 
agencies—heat, cold, drying, and antiseptics—to a much 
greater extent than the fully formed organisms, and it is 
probable that those diseases in which the contagion 
remains dormant for long perigds are transmitted through 
spores capable of existing for long periods outside the 
body. But in small-pox it is not necessary to rely upon 
spore-formation to support theories of aérial transmission. 
The contagion as given off from the body of the patient is 
inclosed in minute epithelial scales and dry pus accumula- 
tions. Here, protected fromethe air and frém externa) 
destructive agencies, it may be wafted as a minute dust 
through the air,to descend at considerable distances. That 
the radius of infection om a small-pox hospital as a centre 
does not exceed a mile may be due to the great dilution of 
the contagion as it $ diffused through greater distances 
than a mile from its @entre of origin, the hospital. The 
observations of Dr. Miquel, at the observatory of Mont- 
souris near Paris, have shown the number and variety of 
solid particles which*are carried in the air, and the 
immense distances which some of them? as pollen and 
spores, may be presumed to have travelled. An educated 
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public opinion will soon, if it does not alréady, regard | dealing with an enormous and uncontrollable volume ot 
small-pox hospitals as possible centres of infection, and | dilute sewage, must be obvious. The surface waters of 


will insist on their removal outside inhabited aregas. 
S à : : : e 

The gompulsory eee of infectious diseases to 
sanitary. authorities, either by the housaholderein whose 
house the case occurs, or by the medical attendant, or by 
both, has been adopted¢in numerous provincial towns 
dusing the last five years. This measure has done much 
to furnish the authorities witl» early information of the 
occurrence of infectious disease which would not other? 
wise have been obtained, and such information has 


doubtless enabled the samitary officials to stamp out many- 


an epidemic in the bud, which might otherwise have 
reached large dimensions. The more universal adoption 
of a measure of compulsory notification in our large towns 
is urgently needed.’ 

In the dorfein of domestic sanitation the advances of 
recent years have been mostly limited to the practical 
applications of sound principles already acquired to the 
carrying out of werks of construction, grainage, or water- 
supply of the dwelling. Houses built for the use of the 
well-to-do classes (not those of the speculative builder) 
in recent years will most generally be foun to be planned 
and fitted on modern sanitary principles. Thorough 
ventilation of the drain and soil-pipe, disconnection of the 
waste-pipes of baths, sinks, and lavatories, and of the over- 
flow-pipes of cisterns from the drainage system, are now 
understood to be necessaries of modern life. A break 
in the connection between the house-drain and the public 
sewer by means of a manhole chamber and water-seal or 
trap, though not considered necessary or desirable by all, 
is now very usually practised. We cannot doubt that the 
air of a public sewer is sometimes the means of disseminat- 
ing disease, and any method which practically excludes 
such a source of danger from our houses is one to be 
encouraged. As knowledge extends, the simplest form of 
apparatus is found to be the best; many of the more 
complicated kinds of traps and contrivances for excluding 
sewer air are now discarded by builders and architects for 
tose simpler forms which are equally effective. 

In the matter offavater-supply, the belief is steadily 
gaining ground that a water once polluted by sewage 
cannet be regarded as safe for drinking purposes. Safe 
it may be so long as filtration on the large scale is 
efficiently performed, but any failure to thoroughly filtrate 
and aérate the water in times of epidemic visitation might 
be attended with disastrous consequences, even suppos- 
ing that filtration through sand and gravel is destructive of 
disease “organisms or their spores. The,introduction of a 
constant supply of water into towns, in the sense that 
cisterns and receptacles for storing water are no longer 
necessary, has been of great benefit—especially in the 
poorer parts of towns, where water stored on the premises 
is usually highly contaminated. 

Of the scientific witnesses who were examined before 
the Royal Commission on Metropolitan Sewage Discharge, 
nearly all were in favour of, the principle of separation of 
the rainfall from the sewage. “The rain to the river, the 
sewage to the soil.” In view of the ultimate disposal of 
the sewage, the advantages of the “separate method” 
are very great, and would now probably lead to its 
adoption in any new scheme of sewerage for a town where 
the circumstances are favousable. From the public health 
point of view, it is also desirable to have impermeable 
pipe or brick sewers of small size, so that c8ntamination of 
the soil by leakage into it of the cgntents of sewers may 
be avoided. In any such scheme of sewerage it must not 
be forgotten that not only are channéjs on the surfaces of 
the streets and roads required to Gonvey away surface 
water, but pervious drains laid in the subsoil are absolutely 
necessary in the health interests of the town to keep the 
subsoil water ata permanently low Itvel. For the disposal 


towns are certainlygnot clean, but where the streets are 
efficiently scavenged they are free from taint ofghuman 
excretal refuse, and fit for admission into the rivers which 
nature intended as drainage channels of the surrounding 
high lands. 

The extreme imp@rance of thoroughly ventilating 
sewers, is now very generally understood. Pipe sewers 
require as much ventilation as brick sewe®, although the 
absence of deposit on the smooth internal surfaces of the 
pipes, and their consequent freedom from smell due to 
decomposition of deposited organic detritus, originally led 
to the belief that ventilating openings were not required 
in pipe systems of sewerage. Jt was not until Dr. 
Buchanan showed in the case of Croydon that the absence 
of proper ventilation in the pipe sewers of that town was 
in all probability instrumental in aiding the spread of ° 
enteric fever that the opinion of engineers on tyjs matter 
underwent a change. Displacement of air in pipe sewers 
of small diameter is greatly more sudden than in brick 
sewers of larger diameter, and it is plain, says Dr. 
BucharMn, that “means of such ventilation are wanted 
more numerously in proportion as the displacements of 
air may be local and sudden.” Openings into sewers 
from the street level are still regarded as the best 
practicable means for the admission of fresh air, and the 
exit of sewer air. Charcoal trays, Archimedean screws, and 
other contrivances for purifying the issuing air, or hasten- 
ing its exit, are now generally abandoned as useless and 
inconvenient. 

The purification and utilisation of the sewage of towns 
is a subject of much importance both in its public health 
and commercial aspects. The idea, so long entertained, 
that town sewage could by various methods,be made to 
yield a manure which would give rise by its sale to an 
enormous profit is now exploded. The highest degree of 
purification, we now know, can only be attained on land 
naturally suitable from its porosity and other, properties, 
and artificially prepared by extensive under-drainage. 
The agents which purify sewage in its passage through 
soil, by converting the nitrogenised organic matters into 
inorganic salts— nitrates and nitrites of the alkaline and 
earthy bases, and ammonia—have been discovered to 
be Bacterjal micro-organisms, resident chiefly in the 
superficia} 18 inches of soil, and fay more abundant in 
some soils than in oth@rs. Sewage farming has *been 
ascertained to be profitable, under suitable conditions. 
The sewage must flow from the town to the farm by 
gravitation—the cost of pumping will neutralise profits 
from the sale of farm produce; a part of the farm must 
be laid out as a filter bed, so that the sewage, when not 
required on the cultivated land or when so dilute from the 
presence of storm waters as to be inapplicable, may be 
purified on a small tery porous area by the process of 
intermittent downward filtration. Very few growing crops 
are benefited by the application of sewage,qexcept the 
various kinds of grasses, and of these such enormous 
quantities can be produced that, less conyerted into 
“ silage,” or utilised on the farm in the production, of 
stock and dairy produce, they may be expected to result 
in a loss, from the absence of any demand for such large 
quantities at all periods of the year. 

In this country, the sewage farm at Birmingham is 
probably the best example of what has been done to solve 
a most difficult problem by the application of sewage tos 
land. Here, the sewage is first freed from its su8pended 
matters by a process of precipitation, a proceeding 
necessary not only to prevent warping of the land with 
offensive solid matters, but also to withdraw the metallic 
salts and acids incidental to the SeWage of a manufactur- 
ing town, which would be injurious to vegetation. Even 


of the sewage, the value of a regular daily flow, and the Jethis magnificent example of dealing satisfactorily with the 
elimination of the necessity in times of heavy rain of ; most difficult municipal problem ofénedern timesis eclipsed 
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by the city gf-Berlin on the Continent. The sewage farms 
at Berlin have successfully dealt with the sewage of 387,509 
people—nearly ‘twice the* population of Birmingham— 
whilst London is still allowing to run to.waste an enormous 
amount of valuable material, at the sathe time polluting a 
river—the highway of its commerce—to an extent never 
previously dreamt of. 

Processes of precipitating sewage by chemicals are now 
known to exert only a partially purifying influence. The 
best process yet discovered can do little more than free 
the sewage frons its suspended matters, allowing all the 
dissolved constituents of sewage—by far the most valuable 
portion agriculturally and chemically—to pass away in the 
effluent. Lime dissolved as lime water, sulphate of 
alumina, and perhaps proto-sulphate of iron, taken to- 
gether and added to the sewage in the proportion of not 
more than 10 to 15 grains to the gallon, are the best, most 
economical, and most effective precipitants. Other more 

e valuable substances, added to the sewage with the view of 
increasing the value of the precipitated sludge or manure, 
are in late proportion lost in the effluent water, and as 
they do not assist precipitation might just as well be 
added to the sludge afterwards, if fortification is required. 
Half-a-crown and no more is the value per tone of the 
precipitated solids of sewage. This value will generally 
pay for the cost of their carriage a mile or so in agricultural 
districts, but no further. s 

A great improvement in dealing with the semi-liquid 
sewage sludge has been lately effected. The sludge 
contaiking over go per cent. of water was formerly allowed 
to dry in the air orin a drying chamber, anda most intoler- 
able.nuisance resulted. It is now possible by means of 
hydraulic filter-presses to convert the semi-liquid sludge 
into solid cakes containing 40 to 50 per cent. of water, and 
in this form it is innocuous to the senses, and can be 
readily conveyed away by cartage. 

The knowledge already acquired d:mands that now, and 
in the future, the sewage of towns should, whenever 
possible, be utilised on land in the production of crops or 
dairy produce; failing this, the sewage should be freed 
from its solids by precipitation, and subsequently purified 
on land laid out as filter-beds, efficient purification, and not 
the production of crops, being alone aimed at. If applica- 
tion to land is impossible, then precipitating processesalone 
must be relied on, and where the sewage can be turned 
into the sea, and effectually got rid of without nuisance, 
there it may be allowable to waste valuable matter which 
cannet be utilised ®except at a cost destryg”ve of all 
profits from its utilisation. “j 





SALE OF THE FARDINE ORNITHOLOGICAL 
COLLECTION 


T HE dispersal of an ornithological collection so large, 
ang of such historic interest, as that formed by the 
late Sir William Jardine, F.R.S., is an event deserving 
of notice. The collection was begun more than sixty 
years sincg, and was the occupation of half a century’s 
diligent care. From its contents were described, and 
often figured, a majgsity of the species treated of in the 
late baronet’s many works, ranging from the “ Illustra- 
tions of Ornithology,” commenced in 1825, to papers in 
journals of comparatively recent date, and it included a 
greater number of “ type-specimens ” than any other that 
has ev@r been brought to the hammer. 

On Sir William’s death in November 1874, it was 

e uhderstood that the collection would be speedily sold, 

* and a Strong Iope was entertained by ornithologists that 
it should pass, as a whole, into oné or other of the great 
museums of this country. Howeyer, this was not to be. 
The comparatively small “ British” portion was, after a 
time, purchased by theeMustum of Science and Art in 
Edinburgh, a very fitting destination for it; but the 
rest, consisting of between 8000 and gooo specimens, 
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remained in the hands of Sir William’s heir. At last « 
that gentleman determined to dispose of it by auction, 
and for that purpose selected Messrs. Puttick and 
Simpson, the well-known firm of Leicester Square, by 
whom git®yvas accordingly sold on Thursday, June 17 
last. However, the oR ndo at the “sale was but 
small, andeexcepe in a very tew instances, the prices 
obtained weree below the average often ? reached 
at sales of collections in every way inferior in interest, 
while not one of the lots attained a price that may he 
called high. There was a eertain competition among a 
few experts, but even this was not carried to any excess, 
and as a rule the prizes of the collection were knocked 
down for very small sums. It is a satisfaction to read, 
however, that most of the “ type-specimens ” were secured 
for the British Museum or for that of the University of 
Cambridge ; but few, it is believed, falling into the hands 
of dealers, and hardly any, as was to be greatly feared, 
into those of the “plume-trade.” The low pwes realised 
were due, no doubt, to the fact that notice of the sale had 
reached few amateur collectors in time, and added to this 
was the fact, obviqus on inspection, that the sale cata- 
logue supplied very little of the information which col- 
lectors require. It was the general impression in the 
Auction-room a@ the time, and has since been confirmed 
by the opinion of practical ornithologists, that had the cata- 
logue set forth the special quality of the specimens, and the 
sale been made known more widely, a very different result 
would have followed, and something like the competition 
which attended the great sale of Mr. Bullock’s museum 
in 1819 might have been attained, for collectors are as 
keen now as ever, and such a chance as this is not likely 
to occur again to the present generation. The long 
period, too, which has elapsed since Sir William Jardine’s 
death (recorded in NATURE, vol. xi. p. 74) possibly helped 
also to divest the sale of his collection from a good deıl 
of the interest which it would have inspired had its dis- 
persal taken place soon after his decease, for memories 
are short in these days. The agent of the British Museum 
has to be congratulated for his promptness in recognising 
and securing at a nominal price for that institution one 
“type-specimen” (that of Bulwer’s petrel), which, né@ 
being mentioned in the catalogue nov“occurring in its ex- 
pected place among the other specimens of its family, had 
escaped the notice of all the other ornithologists whg had 
viewed the collection. 





NOTES 


AMONG the Colonials on whom honours have been conferred 
are Dr. Julius Yon Haat, F.R.S., who has be made 
K.C.M.G., and Dr. A. R. C. Selwyn, who has been made 
C.M.G. ; Dr. G. Watt, of the Indian Department of Revenue 
and Agriculture has been made a C.LE. . 

Pror. PAUL WAGNER, on behalf of the Comité Salitero, 
sends us the following statement as to the result of the nitrate 
of soda competition. Carrying out the scheme of prizes offered 
by the Committee of the Saltpetre Producers’ Association 
(Comité Salitero at Iquique, Chili) for the be-t popular essay 
treating of the importance of nitrate of soda as a manure, and 
the best mode of its application, the judges—Prof. L. Grandeau, 
Nancy (France) ; Prof. Adolf. Mayer, Wageningen (Holland) ; 
Prof. A. Petermann, Gembloux (Belgium) ; Prof. G. Thons, 
Riga (Russia); Prof. Paul Wisner, Darmstadt (Germany) ; 
Mr, R. Waringion, Rothamsted (England) —have examined the 
essays sent in, namely, ġbirteen German, thirteen English, and 
four French, asd have made the following awards :—(1) To the 
essay with the motto, ** Grau, theurer Freund, is alle Theorie,” 


' a partial prize of 350/# {7000 marks) ; (2) to the essay with the 


motto, “Pour pratiquer l'agriculture. .. - ” a partial prize of 
1502. (3000 marks). On opening the acco npanying envelopes, 
the author of the first essay was found to be Dr. A. Stutzer. 


200° 
e 


NATURE 


b 


[Zuly 1, 1886 





T 

Principal of the Agricultural Experimental Station at Bonn; ! 
and the author of the second essay, M. A. Damseaux, Professor 
in the Agricultural Academy at Gembloux. It should be re- 
membered that essays competing for the second part of the prize 
offered—namely) S00/. for the best essay treating bf fhe same 
subject? on the basis of xe, personal, experiniretal investiga- 
tions—muSt be sent to one of the above-named judges, on or 
before January 1, 1887. è 

e THE Local Committee for the Birmingham meeting of the 
British Association have their arrangements well forward. oA 
considerable contingent of Carfadian and other colonial men of 
science will no doubt be present, and every effort will be made 
to extend a hospitable welcome to them and to all the members 
of the Association who may be able to visit Birmingham. The 
Great Western, the London and North-Western, and the Mid- 
land Railway Companies offer exceptional facilities to intending 
visitors. Tie Council of the Birmingham and Midland Institute 
have placed their spacious lecture theatre, with its convenient 
suite of rooms attached, at the disposal of the Local Committee 
as a reception-roofh, officers’ and ladies’ reoms, &c. The meet- 
ings of the Sections will be held in the Council Mouse, the 
Mason Science College, the Medical Institute, the Birmingham 
Municipal School of Art, and in the offices of the Board of 
Guardians—buildings which closely adjoin each other ; and the 
use of rooms in the Council House has also been granted by the 
Mayor for other purposes. The Town Hall will be utilised for 
the evening meetings. Various clubs and scientific and literary 
institutions will be thrown open to members and associates by 
the courteous invitation of the governing bodies, and the Com- 
mittee of the Birmingham Botanical and Horticultural Society 
will open their Gardens during the week of the meeting to 
members and associates. The Committee are also preparing an 
extensive exhibition of the products of local industries and of 
local manufacturing processes, which will be held in Bingley 
Hall. A collection of the flora and fauna, together with the 
rocks and fossils of the district, will be shown in connection 
with this exhibition. The Committee are arranging a series of 
&cursions to various localities of great beauty and interest, and 
many kind offers of hospitatlty hfve been received in connection 
with the projected excursions. The Committee are engaged in 
the preparation of a guide-book of the town, which will include 
an account of its history and antiquities, trade and manufactures, 
a description of its modern government, papers on the geology 
and physiography (accompanied by a geological map), and the 
zoology and botany of the district. 


Some’ of the friends of the late Dr. WaltereFlight are anxious 
to collect a fund to be invested for the benefit of his widow and 
children, who have been left with extremely inadequate provision. 
A Committee has been formed with the Rev. Prof. Bonney, 
F.R.S., as chairman, to carry out this object. The honorary 
treasurer is Mr. L. Fletcher, Natural History Museum, Crom- 
well Road, S.W., and the honorary secretaries T. W. Carmalt 
Jones, M.D., 6, Westbourne Gtreet, Hyde Park, W., and John 
M. Thomson, King’s College, Strand, W.C. Contributions may 
be paid to the account of the “Flight Memorial Fund” with 
Messrs, Robarts, Lubbock, and Co., to the honorary trea- 
surer, or either of the honorary secretaries. We need not say 
a word to igpress upon our readers how deserving is such a 
case as this, 

A MOVEMENT is on foot for obtaining subgtriptions to pur- 
chase an annuity for Mr. J. B. Dancergwho has done so much 
for the improvement of photography. But phot8graphy is only 
one of the many arts and sciences indebted to him. There is 
the stereoscopic camera with twin lenses® which he was the first 
to make. He invented microscopic photographs, which so 
much delighted and astonished us twenty-five or thirty 
years ago. Heealso introduced photography to the magic 


— 


intern, being the first to show a photographic’ tragisparency on 
a screen. The lantern itself is also indebted to him, not only in 
its optical parts and in its constrifetion generally, but also parti- 
cularly in the application of the oxy-hydrogen light, and for a 
dissolving gas tap, which saves half the gases and prpduces the 
best dissolving effect. Then there should be mentioned, as 
of much greater importance than the above, the automatic 
“‘contact-breaker,” used probably by the million at this moment, 
in every induction coil Inthe world. ‘Prior to Mr. Dancer’s in- 
vention, contact used to be made and unnade by hand, ina 
vessel containing mercury. The first helical coil with the 
vibrating interrupter was constructed by Mr. Dancer, and 
was exhibited long after by him at one of the soirées 
of the British Association, when the meeting was held 
in Manchester. When Mr. Dancer established himself 
as an optician in Manchester, his presence soon made 


itself felt amongst the few microscopists then living in, 


the district. Good microscopes were then costly, and worth- 
less ones very common. Mr. Dancer successi@€ly brought 
out several forms of instruments, as excellent in their m-ch- 
anical and optical arranzements as they were moderate in price. 
It is sad to have to say that, notwithstanding Mr. Dancer's 
talents and achievements, he is now living in very straitened 
circumstances, is morever afflicted with almost total blindness, 
and therefore unable to follow the optical business to which his 
life has been devoted. It is not an unusual thing fora man of great 
mechanical ingenuity and skill to be an indifferent man of the 
world, and so it has been with him; as a business man” he has 
been a failure. He has made improvement after improvement, 
invention after invention, any one of which might in ‘* pushing ” 
hands have made a fortune ; but, more interested in science than 
in moaey-making, he has allowed the golden chances to become 
public property, and has thus remained poor himgelf, while the 
world has reaped the advantage of his labours. Mr. Dancer 
is now in his seventy-fourth year, and, it is to be hoped that in 
his hour of darkness the world will pay back to him something 
for that which it has freely received at his hands. A Committee 
has been formed for the purpose of receiving subscriptions, and 
we commend the movement strongly to the support of our 
readers. The Committee are: J. P. Joule, LL.D., F.R.S., Sale ; 
Prof. W. C.- Williamson, LL.D., F.R.S., Owens College ; Prof. 
Balfour Stewart, LL.D., F.R.S., Owens College ; John Dale, 
F.C.S., Cornbrook, Manchester ; Leo H, Grindon, Manchester ; 
S. Platt, Ji, Oldham ; Caarles Bailey,*Hon. Treasurer® Man- 
chester Li -y and Philosophical Society ; James Birchall, 
Hon, Sec. Liverpool Literary and Philosophical Society ; Abel 
Heywood, jun., Higher Broughton (Hon. Sec. pro tent). 


Dr. ULLMANN, of Vienna University, who spent several 
weeks with Dr, Pasteug in Paris, and brought back some of the 
virus with him, began on Monday, in the presenceeof several 
eminent professors, to iftoculate against hydrophobia. He had 
for patients thirteen men bitten by rabid dogs and one woman 
bitten by a rabid pig. ` 

We regret to announce the death, gp the 23rd ult,, at -his 
residence, Glenoir, Galway, of William King, D.S&} Emeritus 
Professor of Geology, Mineralogy, and Natural History in the 
Queen’s College, Galway, in his seventy-eighth year. Upon 
the foundation of the Queen’s Colleges in Ireland, in 1849, Dr. 
King was selected to fill the Chair of Ge logy in the Galway 
College, a post that he occupied, and of which he fulfilled the 
duties most assiduously and laboriously, until «883. 
year, owing to a severe attack of paralysis, Dr. King was most 
reluctantly obliged to relinquish his professorial duties. In 
1882 the additional performance: of the business of the Natural 
History Chair devolved upon hit: the double task proved too 
onerous. Subsequent to his resignation, the Corporate Body of 
the College presented Dr. King with an address, as a testimony 
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of their estee@n for his devoted services, of which latter the Geo® 
logical Museum in the College is a lasting record. Numerdus 
volumes and also pamphlets upon various branches of geology 
bear witness to his attaimments and indefattgable zeal. 


FROM the report just issued by the Swedish Academy of 
Sciences we gather some interesting particulars of the scientific 
work prosecuted under the auspices of this Institution last 
year. On the recommendation of the® Academy the following 
sums were granted by the Government towards scientific re- 
search, &c.:—A sum of 150/4 to the Academy’s Zoological 
Station in the province of Bohus; 200/, to Prof. H. Gyldén for 
the development of his theory respecting the movements of the 
larger planets; 250/. towards the publication of the Acta 
Mathematica ; 3001, towards the purchase of a zoological and 
ethnographical collection of objects brought by Dr. C. Bovallius 
from the West Indies and Central America ; 60/. towards Prof. 

*Liljeltorg’s work, ‘Scandinavian Fishes”; and two sums of 
5o% each tawards Herr Westerlund’s work, “‘ Fauna der in 
der paldarctischen Region lebende Binnenconchylien,” and Dr. 
Lindeberg’s exsiccate work on the Rubi of Scandinavia. In 
addition to these sums, various smaller amounts were granted 
by the Academy to a number of gentlemen towards scien- 
tific researches, as, for instance, for the study of certain 
algee on the coast of Bohus, for the study of the Scanian moss 
flora, for the study of the anatomy and histolozy of the 
marine Annelidz in the same province, and that of the Gastero- 
poda, &. Of other scientific work continued last year may be 
mentioned the work on the great publication recording thescientific 
of the expedition to Spitzbergen, 1882-83, of which the re- 
searches on the aurora borealis and the electricity of the air are 
now in the press, and the rest, on other branches of science, will 
shortly follow ; and further, the arrangements of the valuable 
collection forthe State Museum of ethnographical objects from 
all parts of the world—some 6000 in number—made by Dr. 
Stolpe during the voyage of the corvette Vanadis round the 
world, The Academy also purchased a large estate near 
Stockholm with the funds bequeathed by Prof. Bergius for the 
establishment of a horticultural garden, similar to that of Kew, 
to be under the supervision of the Academy. An important 
change has been decided on with reference to the publishing of 
the Academy’s Yournal, viz. to divide it into twoparts—Pro- 
ceedings and Appendix—the former to be issued monthly, con- 
taining reports of meetfngs and shor papers and the latter to be 
issued at intervals, containing longer and more sciengMfic papers ; 
and these will be divided into four sections, ead? emgracing a 
certain branch of science, which will enable a specialist to fittd at 
once the paper desired, and not necessitate the purchase of the 
whole yearly series. 


AN Augralasian Meteorological Society has been formed at 
Adelaide, South Australia. ° 


On Edison’s system of telegraphing with trains in motion, the 
Scientific Afterican (February 20, 1886) says :—The receiving 
apparatus gt both the cg end and the fixed end of the line is a 
telephon-. The sending apparatus is also similar at both ends, 
and consists of an interrupter or vibrating tongue driven by an 
independent battery, and making 500 vibrations per minute ; 
this vibrgtor is in circuit with the line battery, an ordinary Morse 
hey, and the primary of an induction coil. The secondary of 
e the induction coil on the car is in connection with the tin cover- 
eing the entire ro8f of one or more cars; the secondary coil at 

the fixed station is in connection either with condensers or with 
other induction coils, which in turn arg in connection with the 
ordinary line wires by the side of the track. Suppose a message 
to be sent from the,fixed Mation to the car. The vibrator is 
always working, but till the Morse key is put down no current 


passes. The message is sent by the ordinary Morse signal, only% 
e 
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instead of a continuous current being sent to line each time, it is 
an alternating ohe; this induces a current in the secondary coil, 
and through it the condensers, for example, are charged alter- 
nately. "The charge of the condensers is propagated through 
the line wires with which they are ireconnectioif and influences 
the tin roof ef the ear, and ultimately the telephone by, which 
éhe signals are read. t 


e 

Mr. BLANFORD, Meteorolozical Reporter to the Govery- 
ment of India, has issued a memorandum on the Himalayan 
snowfall in the past season, A dew years ago, it will be re- 
membered, Mr. Blanford propounded a theory of a connection 
between this snowfall and the monsoon, to the effect that the 
later and heavier the snowfall in winter and spring the later and 
feebler would be the following monsoon. The forecasts based 
on this theory were fairly accurate last year, and accordingly his 
forecast this year was looked forward to with anxieys on account 
of the great value of early and copious rain to Indian agriculture. 
This year Mr. Blanford arrives at the conclusion that, 
although a considerable amount of snow fall in the North- 
Western Himalayas and the hills of Eastern Afghanistan, 
leduring the winter and spring, especially in January anl Feb- 
rúary, there has Seen on the whole less than in the previous 
year. The snow range, as seen from Simla, is less thickly 
covered than it was in 1885, and the snow is at a higher level. 
The winds have been less northerly than usual on the west 
coast, and more decidedly southerly and easterly in the Panjaub. 
Hence he thinks that there will be no retardation of the mon- 
soon on the Bombay side; and the barometric ¡levels are 
favourable to an advance of the easterly branch of the tonsvon, 
so that no apprehension need be felt about the rains in Upper 
India. 


AT the meeting of the Royal Society of Tasmania on April 
13, the Curator of the Museum stated that during the past 
month Mr. Vimpany had captured a black snake ( Moplocep hatis 
curtus) at Longley, measuring about 4 feet 3 inches iniengra. On 
opening it the unprecedented number of 109 young ones werg 
foundin her. The specimens now before the peeting are thelarzest 
ones, the measurement being from Sh inches to | of an inch in 
length. Mr. Morton stated that the greatest naber he, had 
known previously to be taken from a similar snake ws 32, 
but he had been informed by a resideni of Tasmania that over 
70 had been taken from a similar species. 


In the Stonyhurst Magazine for May 1885, is a list of the 
flora of the Stonyhurst district. It contains a list of all plants of 
whose occurrence within a radius of ten miles fron Stony harst 
satisfactory record can be found. 


e 

From a communication by M. Nikolsky to the St. Petersburg 
Society of Naturalists (vol. xvi. 2), it appears thai the drying 
up of Lake Balkhash is going on at a very rapul rate, are so far 
as the>bservations of the inhabitants may be rehed upon, its 
level is lowered by no less than bwo feet every ten years. The 
maps of 1852 show that a very great reduction of the surface of 
the lake has taken place during the last thirty years. As to the 
fauna of Lake Balkhash M. Nikolsky makes the following 
interesting remarks. It does not include a single species of 
those fishes which are characteris§jc of the Arai-Ca-®ian cht tyo- 
logical region. On the other hand, there is a very great resem- 
blance between the fishes of Lake Balkhash and the lakes on 
the high plateau of Cettral Asia, for instance, of Lo` nor. 
Three species afe common to the Ili River and the Tarim, ibu- 
tary of Lob-nor. M. Nikolsky concludes from the ichthyolegical 
data that there is no ground to admit of any direct connection 
between Lake Balkhash and Lake Aral. If there ever was a 
sea which covered the Siberian lowlands as well as the depres- 
sions of Lake Balkhash and the Aral- Caspian, @he Balkhash wa. 
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separated from the latter at a period when the connection between 
the Aral-Caspian depression and the Arctic Ocean still existed. 
There was ctrtainly, ingrecent geological time, a connection 
between the mes of the Balkhash basin and those & jhe Lob- 
nor bagin, which connectiof, proba@ly followed the Kunges, the 
Yuldue, and the Tarim Rivers. ° e 


THE total area of the Cyown forests of Sweden at the begin” 
ning of 1885 was’5,785,535 hectares, being a seventh part of 
the total forest area of the coantry. The revenue from the 
same was a little less in 1885- ¢han in 1884, but this is believed 
to be only incidental, it having risen from 750,0007, in 1880 to 
890, 000/. in 1882, and 1,120,000/. in 1884. 


WE have received part 2, vol. iv. of the Zransactions of the 
Norfolk and Norwich Naturalists’ Society, containing the papers 
selected for publication and the address read by the President, 
Major Feild@, F.G.S., at the seventeenth annual meeting of 
the Society. From the report it appears that the Society now 
numbers 260 members, and is both numerically and financially 
in a very satisfactory condition. For his*ddress Major Feilden 
chose the fascinating problem of the origin of life’ which he 
strove to show must have had its advent atethe polés of the 

_ earth, a subject which his study of the fossil and recent fauna of 
the polar regions as naturalist to the Arctic Expedition of 1875- 
76 gave him special opportunities of studying. The conclusions 
to which Major Feilden arrives are that through the secular 
Cooling of our planet the poles became first fitted for the recep- 
tion of life ; that in palzeozoic times the North Pole possessed a 
climate as warm, at least, as that now enjoyed at the equator; 
that the temperature at the North Pole during the Miocene 
period, though gradually cooling, supported a flora which spread 
southwards; and that in all probability animal life likewise 
originated at the poles, and spread towards the equator. 
Amongst the published papers, one by Mr. Clement Reid, 
F.G.S., on the ‘‘ Flora of the Cromer Forest Bed,” is of especial 
interest. Mr. Reid enumerates sixty species of plants, which he 
Jas obtained by the careful washing of clays from various locali- 
ties near Cromer, anq calls attention to the curious fact that all 
these, with the exception of Trapa natans, three firs, and Lsovtes 
lacustris, ave still indigenous to the county of Norfolk, and two- 
thirds*of them are aquatic or marsh plants, identical in species 
with those found at the present day in almost all the Norfolk 
morasses. Mr. Edward Bidwell contributes an account of a 
visit to the Isles of Scilly in the nesting season of 1885 ; the 
Rey. H. A. Macpherson a paper on the habits and plumage of 
the Manx shearwater ; Mr. G. Smith someenotes on the habits 
of the Fulmar petrel; meteorological notes by Mr. A. W. 
Preston ; notes on the herring fishery of 1885, by Mr. South. 
well; a second paper, by Mr. Reid, on Norfulk amber; and a 
list of the birds of Norfolk, with remarks, by Messrs. Godney 
and Southwell ; also a valuable paper on the gradual assumption 
of the adult plumage in-the honey buzzard, by Mr. J. H. 


Godney. è 


WE have received a ‘‘ Liste Alphabétique” of the Corre- 
spondence of Christian Huygens, which the Dutch Society of 
Sciences proposes to publish. The list may be obtained from 
Enschedé and Son, Haarlem. 
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Dr. G. F. MARTINEAU, of Yorke House, Stourport, writes 
with reference to the article “ On the Origin of our Potato,” in 
NATURE of May 6 last, p. 7, that ing turning over, the other 
day, the leaves of the sumptuous ‘ Hortus Bystertensis” of 
Basil Besler, printed in Nuremberg in 1673, he found an excel- 
lent plate of the plant (of which he s€nds a tracing), with a 
clear and full description. Certainly it is quite worth while tò 
draw attention to Besler's figure and tegt, but it tells one nothing 
new. There ar@ good figures in Gerarde, 1597, and Clusius, 





«601, Besler’s being 1613., ‘‘ The potato,” anothe: correspond- 
em writes, “‘is not wd in Virginia; it must have been carried 
there from Peru and Chili. The*only wild United States pota- 
toes are high up inethe Rocky Mountgins. A. De Candolle’s 
idea is that the potato was first brought to Europe,enot by the 
English, but by the Spaniards.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Clinapanzee (A nthropopithecus troglodytes ) 
from West Africa, presented by Capt. Keginald E. Firminger ; 
a Rhesus Monkey (Macacus rhesus 8) from adia, presented by 
Mr. G. Ballentyne ; a Macaque Monkey (AZacacus cynomolgus? } 
from India, presented by Mrs. S. M. Grove-Grady ; a Banded 
Ichneumon (Herpestes fasciatus) from West Africa, presented 
by Mr. G. F. Stimpson; two Egyptian Geese (Chenalupex 
@gyptiaca) from Africa, presented by Col. Harris Burland; a 
Larger Hill-Mynah (Gracula intermedia) from India, presented 
by Miss Maud Bendall ; a Martinique Gallinule (Joxornis mare 
tinicus) from South America, presented by Mr. aV. J. Rae; 
Aldrovandi’s Skinks (Z/estiodon auratus) from North-West 
Africa, presented by the Hon. Walter de Rothschild; a Geo- 
metric, Tortoise (Testudo geometrica), a Semiserrated Tortoise 
(Testudo semiserrata), an Angulated Tortoise (Chersina angu- 
lata), two Dwarf Chameleons (Chameleon pumilus), two Keeled 
Euprepes (Zuprepres carinatus), a Spotted Slowworm (Acon ias 
meleagris), a Bipes (Scelotes bipes) from South Africa, presented 
by the Rev. G. H, R. Fisk, C.M.Z.S ;a Sand Lizard (Lacerta 
agili), European, presented by Master Stanley S. Flower ; two 
Ruffs (Afachates pugnax), a Common Viper (Vipera berus), 
British, deposited ; a Silver-backed Fox (Canis chama) from 
South Africa, twelve Black-tailed Godwits (Limosa ayocethala), 
European, purchased ; a Thar (Capra jemlaica), a Pigmy Hog 
(forcula salvania), twelve Mandarin Ducks (Æx galericulata), 
a Chilian Pintail (Dafila spinicauda), a Red-ciested Pochard 
(Fuligula rufina), bred in the Gardens. 





OUR ASTRONOMICAL COLUMN 


BLACK TRANSIT OF JUPITER’S FOURTH SATELLITE.—The 
fourth satellite of Jupiter was observed in black transit by Mr. 
E. E. Barnard of Nashville, Tenn., U.S.A., on May 8 with a 
6-inch refractor. It was first noticed as a black spot at 9h. 20m. 
local meangime. Some little time previous to this it had been 
looked for/on the disk but could not be seen either as a white or 
dark spot.’ The satellite was followed yptil oh. 43m., and was 
then vee and rather®small and round when best se@n. 


CoME ROOKS I. and III.—The following ephemeris for 
Comet BiJks I. is by Dr. A. Berberich (Astron, Nachr., No. 


2731) :— : 
Lor Berlin Midnight 


1886 RA Decl. Log r Loga Bright- 

hom s | 9 A ness 

July 3 8 II 33 8 43'658. 98945 O1128 z'o 
7 83732 99 492 9°9405 O'I 14 

1I 9 R24 10 374 99811 oœ'r68o ro 

15 Q 20 32 II 136 0'0172 0'1957 0'8 

19 9 38 22 II4I'5 0'0498 0'2%27 o6 

23 95415 12 39 0°0794 | 0'2487 o'5 

27 10 830 12 22°79 oo64 o'za? 04 

3I Io 2I 25 12 3911S. O'1314 0'2969 08 


The brightness on April 29 is taken as unity. 


Comet Brooks III. is now very faint, and will be soon alto- 
gether out of sight, Dr. S. Oppenheim gives (4strone Nachr., * 
No. 2735) the following places for Berlin midnight on July 4 
and 8 :— i e 


-hom s. oe: é 5 
July 4, R.A. 13 18 40 Decl. 16 42°6 S. 
8, 13 29 17 18 48°3 S. 


Nova ORIONIS.—Thenew star discovered by Mr. J. E. Gore 
hear x, Orionis appears for some unexplained reason te be a diffi- 
cult object for photometric observ&tions, éhe estimates of its 
magnitude made by various observers differing remarkably. Thus 
Dr. G. Müller found it a little brighter than the 6th magnitude 
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in the last day of December 1885—December 19, 5°86 m.; || life. The Council regret, however, to note that the Annual 


December 20, 5°76 m. ; December 30, 6'00. Profs. Glasenapp 
and Pritchard both found it considerably fainter than the 6th at 
this time, the former giving it as 6°7m. on ecember 30, the 
latter 6°42 me on December 28. Profs. Miiller and Pritchard 
give closely accordant results for the middle of January 1886, the 
magnitude being about 6°8 m , whilst Prof. Glasenapp and Mr. 
Gore found it about 74 m. at the same time. Profs. Pritchard 
and Müller disagree a little later on, and gifer by a full magni- 
tude at the end of February and beginning of March, the former 
regarding the star as about the 7th magnitude, the latter about 
the 8th, whilst MM. Glasenapp and Gore consider it as nearly 
the gth. There is a better agreement amongst three of the ob- 
servers as to the range of magnitude through which the star has 
passed ; Dr. Müller and Mr. Gore, agreeing in giving 2'4 m, for 
the change from about December 20 to March 8, and Prof. 
Glasenapp finding nearly the same value, but Prof. Pritchard, on 
the other hand, only finds a change in the same period of about 
seven-tenths of a magnitude, 


. 

ro SA&ITTÆ.—Mr. Espin, in Circular No. 5 of the Liverpool 
Astronomical @Society, gives the interval from maximum to 
minimum for this star as 4'4d.; maxima for July, 1'6d., 
9'9d., 18°3d., 26°6d. ; minima, 6'id., 14°4d., 22°7d., 31 ‘od. 


s 
ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JULY 4-10 
(F9 


R the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 





At Greenwich on Fuly 4 
Sun rises, 3h. 52m. ; souths, 12h. 4m. 6°4s.; sets, 20h. 16m. ; 


decl. on meridian, 22° 53’ N. : Sidereal Time at Sunset, 
rsh. 7m 


ym. 
Moon (three days after New) rises, 7h. 7m. ; souths, 14h. 36m. ; 
sets, 21h. 53m. ; decl. on meridian, 13° 19’ N. 


Planet eRises Souths Sets Decl. on meridian 
h. m. w ™. . m. m 
Mercury... 5 42 «. 13 39 .. 2136 «. 20 33N. 
Venus... .. I 36 e 9 24 «. I7 12 . 19 13N. 
Mars ... a IL I4 e 17 16 23 18 o 23S. 
Jupiter... ... 10 53 17 6 2319 .. 41 44N. 
Saturn... ... 3 53 12 2 20 11... 22 30N. 
July ho l 
4 ww. 2 Saturn in conjunction with the Sun 
7 7 Jupiter in conjunction with and Qj south 
of the Moon. i 
J wu. 13 Mars in conjunction with and 2° 1’ south 
Š othe Moon. 
. Variable Stars d. 
Star R.A. Decl. 
h m. o i h. m. 
U Cephei 0 52'2 ... 81 16 N. ... July 4, 0 33% 
» 9 O13 m 
Algol ... 3 08...40 31N.... 4, 5 3 16 m 
R Bootis we I4 32°2 ... 27 1I4N... 5, 8, MM 
5 Libre y. ... 14 54°99... 8 45S... 4, IO, 22 40 m 
U Corone ... ... 15 13'6...32 4N.e@. „ 8, 257 m 
S Herculis ... ... 16 46°7...15 8N... 4, 4 m 
R Ophiuchi... ... I7 I2... I5 565. p 4 M 
U Ophiuchi.? ... 17 10'8... 1 20N... „ 7% 040m 
X Sagittayii... ... I7 4Q4 27 47S. .. 5, 10, 2 OM 
B Lyre... oe... 18 45°9.... 33 14 NN... 3, 9,21 30 AL 


M signifies maximum ; #2 minimum. 





NATIONAL SMOKE ABATEMENT 
INSTITUTION! 


URING the year the interest in the subject of smoke 
prevention aad in improved apparatus for the consumption 

of fuel has been steadily increasing, and the gradual extension of 
knowledge on the subject has led the general’ public to take a 
much more intelligent and active interest in the question of 
smoke abatement, which was at first considered by the great 
majority of the community t@ be almost a sentimental evil rather 
than a matter entering into the calculation and care of ordinary 


* Report of Council of the National Smoke Abatement Institution, sub- 
mitted at the ordinary generag nfgeting, December 18, 1885. 


Report of the Commissioner of Police, issued in August last, is 
strangely deficient with regard to informagion as to thé operation 
of the Metpopojitan Smoke Abatement Acts, which are admin- 
istered by the police; and theeCouncilethought ittheir duty to 
write to the 7iges and other daily papers, calling attentioh to 
this want of information in the Report, and also to the tery 
anomalous character of the fines inflictel in the case of convic- 
tions ; they also laid the matter before the Home Secretary, 

calling special attention to the following facts— ms 

(1)e That in numerous cases of nuisance which 
the police no proceedings are taken.® 

(2) That when proceedings are insfituted, and convictions 
obtained, the penalties inflicted by the magistrates do not comply 
with the Acts of 1853-56, the average fine being below the legal 
minimum. , 

(3) That no proceedings whatever appear to be taken to 
enforce the abatement of smoke from steamers, &c., on the River 
Thames, although an enormous quantity of smoke is gvolved by 
them, causing a very serious nuisance, not only in the waterside 
districts, but by polluting the general atmosphere of the 
metropolis. 

(4) That such great @evelopment has taken Place during the 
last few years in the methods of preventing smoke from the 
works falling under the provisions of the statutes, that they may 
be More rigidly enffrced without hardship. ` 

(5) That the area within which the Smoke Abatement Acts 
apply no longer corresponds with the area within which smoke is 
produced. 

The Council were supported in thus calling the attention of 
the Home Secretary to the matter, by the fact that the Annual 
Report of the Commissioner of Police for the preceding year 
(1883). remarks strongly on the inadequacy of the fines, and 
states that, ‘‘ The fact of recent changes in heating systems hav- 
ing brought about some very considerable commercial advantages 
of various kinds, has operated in a marked degree in mitigating 
hostility to the enforcement of the Acts.” 

The Council have also, through the medium of the Press, 
called attention to the fact that the London School Board are 
neglecting a public duty and losing a valuable opportunity of 
instructing the public, by having the large buildings recently 
erected for schools fitted up with heating apparatus without due 
regard to their smoke-consuming capabilites. 

They have also endeavoured to influence public opinion by è 
bringing under notice pledges which appeqeto have been given 
by some Parliamentary candidates, that they would endeavour 
to exempt bakers from the operation of the Smoke Abatement 
Acts, this pledge having been obtained by certain bakers "ho 
wished to maintain the use of a particular class of furnaces 
which ordinarily produce a large amount of smoke.. It is 
scarcely necessary to point out that the exemption of bakers 
from the operation of the Smoke Nuisance Acts would be 
prejudicial to the public interest, as it is a fact that smoke can 
be and is in some hakeries entirely prevented, not only*to the 
advantage of the public, but also to that of the men who work 
in the bakeries, The Parliamentary candidates themseives were 
also communicated with upon the subject. í 

The unreasonableness of the suggestion that bakers should be 
exempt from the provisions of the Smoke Acts is the more 
noticeable from the fact that the Commissioner of Police, in his 
Annuale Report for 1883, alluding to the general improvement 
of heating methods, says : ‘‘ The most important changes perhaps 
have been made in the case of bakers’ and confectioners’ oven 
furnaces, which have hitherto caused, and still continue to cause, 
the greatest number of offences charged under the Smoke Acts. 
Some of them are now adapted bya simple alteration, which can 
be made without stoppage of the daily trade, to the use of 
gaseous fuel (ordinary coal gas mixed with atmospheric air), 
instead of coal; while other overg are heated by c@ke applied 
either directly to the purpose, or by steam, which is generated 
in pipes heated by*means of coke-fired furnaces.” 

It may be added that the Council have had before them an 
offer from a goo@ firm of o¥en builders, stating that they are pre- 
pared to fit up fifty bakers’ ovens at half price, to prove the 
practical working of omg system rendering such ovens entirely 
smokeless. 

In various trades, notably baking confectionery, tile and 
porcelain burning, glass gtaining, japanning, &c., considerable 
advantages, in addition to the prevention of sr oke, have been 

[found to result from the use of coal gas instead Of solid fuel for 


are reported by 
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furnaces and engines, but to obtain the same result the cost of 
gas is greater than that of coal. Although the directors of the 
gas companies of the Metropolis are apparently not unwilling to 
advance the cause of smoke abatement, and thewehy of public 
sanitation, bY making aweductiog in the price of gas used for 
trade purposes, they are *prevented doing so by their Acts of 
Partiament. The Council are keeping the matter in view, and 
watching a favourable opportunity to urge the Government to 
grant the necessary bowe. 

e Correspondence has been carried on on the subject of the gas 
stoves at the Bank of England insisting on the necessity ofeflues 
being provided to carry off she products of combustion from all 
gas stoves used for wayming purposes, and letters have been 
received thanking the Institution on behalf of the clerks for calling 
the attention of the Bank authorities to the matter. Voluminous 
correspondence has also been carried on with makers and 
inventors of stoves and smoke-prevention appliances, and of 
patent fuels, and with others, giving information and sug- 
gestions Qa points connected with the subject too various to be 
set out. 

During the year several tests have been carried out by the 
Institution, and they have now under consideration the prepara- 
tion of anothé volume of detailed reports of tests. The 
volume would include tests of various forms of fuynaces, steam 
and other boilers, blow-pipe furnaces, smoke-preventing app&- 
ances, ventilating fans, non-conducting com@ositions, mechaffical 
stokers, condensers, gas cooking and heating stoves, and various 
heating and cooking appliances using gas and coal as fuel. 

The Council had at one time intended to exhibit at the 
Tarkes Museum typical forms of heating and smoke-abatement 
appliances, but for various reasons they considered it undesirable 
to carry out the scheme, and they propose instead to promote 
periodical exhibitions of special heating apparatus, or new 
methods of heating and smoke prevention, as opportunity may 
offer. 

In connection with this branch of the subject, reference may 
be made to the exhibition of the Sanitary Institute held at 
Leicester in September, at which various stoves and smoke- 
preventing appliances were exhibited. Exhibitions of gas stoves 
for heating and cooking purposes have also been held in many 
of the chief provincial towns during the year. 

A memorial, praying for a grant from the surplus funds of 
the International Health Exhibition, signed by the Duke of 

e Westminster and other influential persons, was unavailing, 
although the object of this Iystitution so directly affects public 
health, the improvement “of which was the avowed aim of the 
Health Exhibition, This is much to be regretted, as the lack 
of eynds not only militated against the general operations of the 
Institution, but it prevented the Council establishing a testing 
department, which is a necessary adjunct to the Institution for 
the advancement of its objects. à 

During the year a lecture given in the Parkes Museum by 
Mr. T. Fletcher, of Warrington, on Smoke Abatement, and a 
pamphlet containing three prize essays on the same subject, 
have been printed by the Institution and ‘circulated. A paper 
by Mr. W. R. E. Coles, on the Hygienic, Moral, and Economic 
Aspects of the Smoke Question, read at the Leicester Congress 
of the Sanitary Institute, is now being prepared for circulation. 

By order, E. WBITE WALLIS, 
Secretary 
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THE WINGS OF BIRDS? 


“THE power of flying through the air is one of the principal 

characteristics of the class of birds. Although some 
members of the other great divisions of the Vertebrates—the bats 
among Mammals, the extinct pterodactyle among Reptiles, the 
flying-fishes among Pisces—possess this power in a greater or 
less degree? these are all excaptional forms, whereas in birds the 
faculty of flight is the rule, its absence the exception. Among 
Invertebrates this power is possessed in a ver complete degree 
by the greater number of insects. 

In the normal structure of the vertebrate animals there are 
two pairs of limbs, anterior and posterior, never more. It 
often happens, however, that one pair,ghd sometimes both, are 
suppressed, being rudimentary, functionless, or entirely absent. 
Flight is always performed by the anterior or pectoral pair, 
more or less modified for the purposg. The super-addition of 

* Abstract of Legure by Prof. W. H. Flower, LL.D., F.R.S., at the Royal 
Institution. February 19, 1826. 





swings to arms, as in the pictorial representations of angels, has 


no counterpart in nature. THe wings of the bird, the bat, the 
pterodactyle, and flying-fish, are the homologues of the arms of . 
man, the fore-leg$ of beasts. In th® flying-fish the power is 
gained simply by an enlargement of the pectoral fin, and the 
function is very imperfect; in the pterodactyle, by immense 
elongation of one (the outer) finger, and extension of the skin 
between it and the side of the body ; in the bats, by elongation 
of the four outer finfer$, and extension of a web of skin between 
them and the body. In the bird the flying organ is constructed 
mainly of iepidermic structures, peculiar outgrowths from the 
surface, called /eathers—modifications of the same tissue which 
constitutes the hair, horns, scales, or nails of other animals, 
Feathers are met with only in birds, and are found in all the 
existing members of the c'ass, constituting the general covering 


-of the surface of the body. 


The framework to which the broad expanse formed by the 
feathers is attached is composed of hones, essentially resembling 
those of the fore-limb of other Vertebrates. ‘The distal se¢gmena, 
manus, or hand, in the vast majority of birds, has three meta- 
carpal bones and digits, the former being morer less united 
together in the adult state. The digits appear to correspond 
with the pollex, index, and medius of the typical pentadactyle 
manus ; the second is always the longest. Both it and the 
poll& frequently bear small horny claws at their extremity, con- 
cealed among the feathers and functionless, but very significant 
in relation to the probable original condition of the avian wing. 
These claws are altogether distinct from the large, and often 
functional, spurs developed in many species from the edge of 
the metacarpal bones, resembling bo h in use and situation the 
corresponding weapons in the hind-feet. The third igit does 
not bear a second phalanx or claw in any existing bird. 

The quills, remiges, or flight-feathers attached to the bones of 
the manus (called ‘‘ primaries”), never exceed twelve in number, 
and are (as has been recently shown by Mr Wray) in the very 
great majority of birds distributed as follows :—Six, or in some 
few cases (flamingo, storks, grebes, &c.), seven to the meta- 
carpus ; of the remainder or digital feathers, one (ad-digital) is 
attached close to the metacarpo-phalangeal articulation, and rests 
on the phalanx of the third digit ; two (w/d-digital) have their 
bases attached to the broad dorsal surface of the basal phalanx 
of the second digit, which is grooved to receive them; the re- 
mainder (pr@-diyztal) are attached to the second phalanx of the 
same digit. These last vary greatly in development, in fact their 
variations constitute the most important structural differences of 
the wi In most birds there are two ; the proximal one well 
develo the distal always rudimentary; but the former may 
show evefy degree of shortening, until it becomes quite rudi- 
mentary, or even altogether absent, as in Zringillidæe and other 
“nine-primaried” birds, in which there are six metacarpal 
remiges, oe ad-digital, two mid-digital, and no pre-digitals, or 
only a v- udimentary one. The smaller feathers at the base 
of the quills, called upper and under coverts, have an equally 
regular arrangement. The webs or vanes of all the flight- 
feathers are made up of a series of parallel “barbs” which 
cohere together by means of minute hookleis, and so present 
a continuous, solid, resisting surface to the air. 

Such is the characteristic structure of the wing in almost all 
carinate birds, whether powerfully developed for Right, as in 
the eagles, albatrosses, or swifts, or whether reduced in size 
and power to practically useless organs, as in the extinct great 
auk, the dodo and its kindred, weka rail, notorni% cnemiornis, 
&c., most of which, being inhabitants of islands containing n : 
destructive land mammals, appear te*have lost ge *principal 
inducement, and with it the power, to fly. ° 

In the penguins (Spheniscomorpha) the feathery covering of 
the wing entirely departs from the normal type. “Each feather 
is like a flattened scale frayed out at the edges, the barbs are 
non-coherent and have no hooklets. They form an imbricated 
covering of both surfaces of the wing, including the broad 
patagium which extends from the cubital side of the limb, ut, 
appear to have no definite relation to the bongs, and eannot be 
divided into distinct groups, corresponding to those described 
above. The structure of the wing separates the penguins sharply 
from all the other carinate birds. 

The Ratitz, or birds without keel to the steraum, form 
another very distinct group, distingMshed by the rudimentary or 
imperfect condition of the remiges or quills, which never have 
coherent barbs, and are therefore unfitted to the purpose of 
flight. In the ostrich and rhea the bgngg, though comparatively 
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small, are distinct and complete, and the feathers large and 


definitely arranged. The emu, cassowary, and apteryx show 


various degrees of degeneration, which apparently culminated in- 


the dinornis,,no trace of & wing-bone of which bird has ever 
been found. The question which naturally presents itself with 
regard to these birds is, whether they represent a stuge through 
which all have passed before acquiring perfect wings, or whether 
they are descendants of birds which had once such wings, but 
which have become degraded by want of use. In the absence 
of palzontological eydence it is difficult to decide this point. 
The complete structure of the bony frimework of the ostrich’s 
wing, with its two distinct claws, rather points to its direct 
descent from the reptilian hand, without ever having passed 
through the stage of a flying organ. The function of locomotion 
being entirely performed by powerfully developed hind-legs, and 
the beak mounted on the long flexible neck being sufficient for 
the offices commonly performed by hands, the fore-limbs appear 
to have degenerated or disappeared, just as the hind-limbs of 
the whaJes disappeared when, their locomotory functions were 
transferred to the tail, This view is strengthened by the great 
light that has“been th-own on the origin of the wings of the 
flying birds by the fortunate discovery of the Archa@opteryx of 
the Solenhofen beds of Jurassic age, as in this most remarkable 
animal, half lizard and half bird, the process of modification 
from hand to perfect flying bird is clearly demonstrated. “The 
three digits which in the existing forms are more or le s pre sed 
together and imperfect, still retain their freedom and complete 
number of phalanges, and are each armed with terminal claws, 
while the fight feathers and remiges of the cubital, metacarpal, 
and digital series are fully developed and evidently functional. 
The earlié stages in which the outer digits were still present, 
and the feathers imperfectly formed or merely altered scales, are 
not yet in evidence, x 

Some conception of the process by which a wins may have 
been formed may also be derived from the study of the growth 
of feathers on the feet of some domestic varieties of pigeons 
and poultry, illustrations of which were shown at the lecture. 














THE SUN AND STARS! 
VII. 

\ E have now to endeavour to apply to the more distant stars 

some of the facts which I have brought before you touching 
the nearest one—our sun. What we have to do in the short 
time at our disposal is to choose those facts which will give us 
the greatest amount of knowledge concerning the greatest number 
of those stars. 

When the star that is nearest to us has set, the number of stars 
which a pair of eyes can see on a dark night, whether they 
happen fo be north of the equator or south of it—for the number 
of stars is pretty equally distributed rth and south—is some- 
thing under 3090. But when we leave behind us the paler of the 
wnaided eye, and consider what re ults can be obtained by the 


optical means now at man’s disposal, we have to increase these i 


6000 to something like forty or fifty millions, so that, if we can 
by any chance obtain facts touching one star that are applicable 
to others, we do a great deal. Wre ave, in fact, dealing with 
50,000,000 bodies instead of one. . 

The first thing regarding these distant bodies to which I have 
to draw attention is that they have been divided for purposes 
of convenience—astronomical and other—into magnitudes such 
that the first@magnitude means the brightest star we can see ; 
and §0 we go on till now we go down to the sixteenth magnitude. 

The ordevef diminutio of brightness is not quite exact from 
the frst magnitude to the faintest visible to the naked eye, but 
it may be taken on the average to be about two-fifihs. If we 
lake this ratio as the normal one down to the sixteenth magnitude 
ove get the following values nearly :— 


2% stars znd mag. = 1 star Ist mag. 


6 3rd = ; 

to. Bh 
40 5th = ” 

103 6th = 35 

e 10,000 ith = a 

1,000, 000 . fh = ” 


* A Course of Lectures to Working Men delivered by J- Norman Lockyer, 
F.R.S., at the Museum of. Pgactical Geology. Revised from shorthand 
notes. Continued from p. 48 © 
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We not only get "the stars thus visible, but, as they can 
be photographed ina certain period of time, this period measures 
their photographic brightness. We fing, for instance. that a 
first magniydan, itar can be photographed in the three-thousandth 
part of a second ; that a star əf the sewenth magfitude can be 
photographed inaboutgone second; dhd when we come Lo the 
twelfth magnitude we must turn seconds into minutes, ané we 
shall require two of them to get an impression on the plate ; till, 
working on gradually to the sixteenth magnitude, we find that 
the photographic plate, which requires only the three-thousandt: 
part ef a second for a star of the “first magnitude, requires one 
hour and twenty-three minutes (or eighty-three minutes) to receive 
the impression, we find the ratio of two-and-2-half times to be 
practically indicated by the times of exposure. 

The relative photographic light of stars of all magnitudes when 
the most rapid dry plates are used is shown in the following 
table :— 





Time bf exposure 


Magnitude m. Ss. 
aa osos 
2nd o'cI3 
3rd 0'03 
th e e o'o 
Sth e. 0.2 

e 6th. ie 0'5 

© 7th e. 13 
8th 30 
gth ies 
roth 20°O 
rth 50°0 
12th 2°0 
13th 5'0 
I4th 130 
15th 530 
16th .., a ies su 830 


We must not for one moment imagine that, because fur many 
, reasons it has been necessary to divide stars into magnitudes, 
all the stars are of exactly the same size at different distances, 
or of different sizes at the same distance. We hnow very little 
; at present relatively. But this we do know, every new fact has 
shown us that some of the apparently fainter stars may be 1 ery 
large, and some of apparently the brightest stars may be smzi. 
You can understand that the light which we get from the stars 
will depend upon these two things. Take the case of the sun 
for instance. We know that the®sun%s a shall star, and yer ir 
, gives us a great deal of light because it is near tous. We know 
‘ that some of the other stars are very distant, and they give us a 
small amount of light, not because they are small, but bedatse 
they are so far away. 

We are living now in a very interesting time, because pevple 
are beginning to work here and there, not in too many places, 
to get the stars to write their own autobiography, so to speak. 
In fact, a very important attempt is being made at the present 
moment to replace observations of the positions of the stars by 
j actual photographs, Observations, you know, being human, are 
, always liable to error. ‘lhis plate, which I am about to show 
j you, is a photograph that I have received from the Brothers 

Henry of Paris only this morning, showing what photogravhy 

can do in registering the exact positions and brightnesses of an 

almost innumerable army of stars by simply exposing a plate in 

a telesc®pe. 

If it is wished to obtain photographs of stars of the sixteenth 
magnitude, the plate will have fo be exposed eighty-three 
minutes. If we are content to get stars of the seventh magut- 
tade, then two minutes will be enough. 

All the stars that you see here are visible in a very restrivied 
portion of the sky in the constellation Cygnus, not very far from 
the Milky Way. You can understand what a happy thing it will 
be for the astronomer of the futur@ if, when he wars to kyon 
the state of the heavens in tbis nineteenth century, in- 
stead of having to consult musty books of observations which 
may probably be wrong, ge can refer to a book of which the 
Jeaves are made Sf glass, and on which is recorded the duio- 
biography of every square degree of the heavens as you see on 
this diagram before you. 

In our attempt to apply to these other bodies the hnowledze 
which we have acquired touching the sun, of course we have lo 
consider chiefly the lightesent to us by them. You will sce 
in a moment that if the sun were very much fagther away irom 

. us than it really is—imagine it for a moment so far away that 





e 
instead of appearing to us with a disk it shoyld appear to usas a 
star, like Sirius or Capella, for instance—the only difference 
between its spectrum pow and its spectram then would be that 
there would be less of it. There would be lesselight. Conse- 
-quently it Wbuld not beepossiblegfor us to see it fh all its exquisite 
demil. But so far as fhe spectruyn went thgre would be no 
change in kind, although there might be a change in degree. 

Now, if you just assume that for a moment, you ree thaf'we 
shall be in a very fair Way to make a very important application 
of this knowledge, because I was careful to tell you that in the 
solar system we have indicafions of a considerable amount of 
absorption of blue light; so that, if the sun’s atmosphere were 
away and the earth’s atmosphere were away, the sunlight, if we 
are now right in calling it white, would then certainly appear to 
us as blue, for the reason that the blue light now stopped by the 
sun’s atmosphere and by our own would then be added to the 
light which we get at the present moment, and the total light 
therefore received by our eyes would be very much richer in 
blue rayg than it is at pre-ent. 

Now tifen, having the fact of this blue absorption in our minds, 
let us suppose it—to begin with the simplest case—to be enor- 
mously increased. Let the blue absorption creep on into the 
spectrum till a last it reaches the grece or the yellow or the red. 
It is clear that then the sun that we should see would be a red 
sun, and that sunlight would be no longer white, but red. © 

Let us next, on the other hand, reduc® the quantity 8f the 
existing blue absorption. Let us have a solar spectrum as long 
as the spectrum of the electric light, for instance, 

Now let us do something else. Let us suppose that in the 
solar spectrum, as in very many of the spectra that we can ob- 
serve in our laboratories, there is superadded to this blue absorp- 
tion a strong absorption of the red, beginning at the other 

-end of the spectrum. 


the blue and violet absorbed on the other. 
only get the green light to pass, 

Do we get evidence that in the heavens among other 
stars such conditions as these hold? Certainly. 


We shall therefore 


We shall get the yellow and the ; 
red, say, absorbed on the one side of the spectrum, while we get | 
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| will lead us to a very interesting conclusion. 
A very ; with practically the spectrum of the chromosphere, we shall be 


[Yuğ 1, 1886 


e 

of saying that, if the sun’s atmosphere were to be suddenly cooled 
to-morrow, we should get a Spectrum of flutings, instead of a 
spectrum of lines ; so that when we get, if we do get, the fluted 
spectrum in the pectrum of a star, wè are justified in saying that 
some cause has been at work in that star equivalef to a cooling 
process in the atmosphere of our own star. Thus, if we cooled 
the sun to-morrow we should produce the spectrum of flutings, 
and as in cooling down the sun will in all probability pass through 
a stage indicated | dutings, so also while it was acquiring its 
present temperature it passed through the same stage. 

What, on the other hand, would hap®en if we had the sun 
very much hotter to-morrow? It is important to think this out 
very carefully. According to the views which I have brought 
before you, we have, outside all, solids absorbing every part of the 
spectrum. Then we have liquids and dense vapours doing the 
same: Jess dense vapours absorbing the red, and finer vapours 
still absorbing the blue. We have flutings also, but chiefly 
we have varours at an enormous temperature which give us the 
familiar absorption spectrum of Fraunhofer lines. 

We have the Fraunhofer spectrum in short giving us the sum- 
mation of the line absorption of every stratum in the sun’s 
atmosphere, We have also a wonderfully simple spectrum of 
the chromosphere, of which I gave you the list of lines, 
writing down for us the absorption of the hottest part of the 
sun@s atmosphere that we can get al. 

Now try to think this out quite completely. 

The first obvious thing which will strike us is that, if the sun 
could be made hotter to morrow than it is to-day, the thing that 
we should be quite certain about, whatever might happen to the 
other conditions, would be that the gases which give us that 
simple spectrum of the chromosphere would have a larger share 
in the absorption-spectrum, and that therefore the absorption- 
spectrum of the star would gradually get nearer and nearer to the 
absorption-spectrum which would be given by the chromosphere 
itself if it could be seen in all its simplicity. I think that way of 
reasoning is right. Well, if you think it is, you will find that it 
If we find any star 


considerable number of the stars in the heavens are called | bound to admit that the atmosphere of that stêr must be hotter 


-coloured stars. They are red, or they are blue, or they 

are green, for the most part, and you see that simply dealing with 
the absorption of the blue with which we have become familiar 
in the case of the sun, playing with it a little, giving it a little 
Tope here, shortening the rope there, and adding another exactly 
equivalent absorption at the other end of the spectrum, we can 
at once account simply” and sufficiently for the colours of the 
coloured stars. This is one advantage that we have in 
working from the known to the unknown. If we had begun 
with the stars and dealt with their phenomena first, it would have 
been difficult to explain; but now that we know how a thing 
happens in the case of the sun, it is quite easy for us to imagine 
the mechanism which must be at work in the atmosphere of the 
‘coloured stars to give us in some cases red suns, in others green 
Sunsgand in others still blue suns. 

So much then for coloured stars. 

There is another matter. As I shall have to show you by and 
by, one of the most important distinctions between the stars in 
the hdavens is one not depending upon their magnitudes, not 
depending upon their distances, or upon their mass, or upon any- 
thing of that kind, but depending upon conditions which we do 
not know very much about at present, but which bring about this 
result, that the spectrum in one case is different from the’spectrum 
in another, exactly as in oug laboratories we find the spectra of 
bodies with which we are perfectly acquainted become different 
if the temperature which we employ is made to differ. For in- 
stance, in the case of the vapour of carbon we may employ a low 
temperature, and get a certain spectrum of the vapour which is 
called a spectrum of flutings. If we increase the temperature, 
and thengagain observe, the flutings have disappeared. They 
have given way to a syste of lines in which the irregularity 
is just as striking as the exquisite rhytm of the flutings 
was in the former case. From hundreds of these observations 
the student of spectrum analysis is n@t afraid to say that when he 
sees a spectrum of flutings he knows tgat he & dealing with the 
action of vapours at a much lower teyperature than exists in 
those conditions in which the flutin®s are replaced by lines. 
And, more than that, so definite is this, so much do we know 
about the fluted spectra of those substances which exist in the 
solar atmosphere—giving us, at the%emperature of the sun, the 
line spectrum-#that it is easy for us to take the responsibility alse 


than the average temperature of the atmosphere of our sun as its 
spectrum approaches that of the Ao¢res¢ part of the sun’s atmo- 
sphere. . 
P There is one other point that I have to bring before you 
before I go further, and itis this. We have had a great deal 
to say about the photosphere of the sun and the surrounding 
envelopes. We saw that when any vapours were located be- 
tween our eye and the bright sun in the centre we then got 
absorption-lines, for the reason that the sun was hotter than the 
vapour gh this side of the sun, so to speak, and therefore light 
was stomped by the cooler vapour in the atmosphere, and we got 
adark"ine, The momegt however, We work outsidethe disk, 
and sye prominence on the limb of the sun, or even a part 
of the na, we observe them by means of their bright lines— 
by means of their radiation. There is no hotter light source 
behind them, and therefore we deal simply with radiation. 

Now, that being so, you will understand how it is that in the 
general spectrum of the sun all the lines are dark, because we 
found that while the bright central part of the sun was not very 
much less than the whole volume, something like «tenth, it was 
very much hotter, so%hat we get many thousand times more light 
from the centre of the sun. If a substance in the onter atmo- 
sphere gives us a bright line corresponding with a dark line 
given us from this central portion due to the athospheric ab- 
sorption, all it can do is to reduce thg intensity of the dark line 
produced by the intensely illuminated central portion, 

It is a question of area. The difference of area is ‘small, 
smaller than the difference of illumination, and therefore any- 
thing which happens outside does not get its record written at 
all, the area being five or six to one, and the integsity of the 
light in the centre being, say, ten thousand to one. 

Now let us consider another case. Let us suppose that ghere 
is a star (never mind which it is) the atmosphere of gvhich is ĝo 
enormous that its diameter to the diameter of the central photo- 
sphere is represented by two concentric circles—one very large, 
the other very small., Here the difference of area between 
the inner circle, which gives us dark lines, and thalarger exte- 
rior space, which gives us bright dines, if it gives us anything, 
is so enormous that it may be greater fhan the difference ol 
the intensity of the light; so that if the inner light is ter 
times brighter than the light whigh comes from the outei 
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area, which, let us say, is a couple of hundred times greater, 
in that case we shall be boun to have bright lines from 
the exterior regions mixing with the dark lines coming from 
the. interior regions. Heme we see that thé spectra which 
we may get frm stars will not depend upon the diameter of the 
stars at all, but may depend upon the difference of area simply 
which we should get by cutting a section at right angles to the 
line of sight from the earth through the star and its whole 
atmosphere. . 

Tt comes to this : Suppose some stars have very large coronal 
atmospheres ; if the @rea of the coronal atmosphere is small 
compared with the area of the section of the true disk of the sun, 
of course we shall get an ordinary spectrum of the star ; that is 
to say, we shall get the indications of absorption which 
make us class the stars apart; we shall get a continuous 
spectrum barred by dark lines. But suppose that the area of 
the coronal atmosphere is something very considerable indeed, 
let us assume that it has an area, say fifty times greater than the 
section of the kernel of the star itself ; now, although each unit 
of surface of that coronal atmosphere may be much less luminous 
than an equal wnit of surface of the true star at the centre, yet if 
the area be very large, the spectroscopic writing of that large 
area will become visible side by side with the dark lines due to 
the brilliant region in the centre where we can study absorption ; 
other lines (bright ones) proceeding from the exterior portion of Mat 


observed, but with infinite care and patience they made com- 
parisons, as we may say, to determine the origin of the lines in 
exactly the same way as I have pointed put that Kirchhoff, 

gströ n, ang Thalén discovered the origin of the lines in the 
spectrum of the sun, Indeed, they did nojerest here, or rather, 
one of them did not rest here, for Dr. Huggins subsequently 
introduced a system of photography, and now, thanks to his 
skill, we havedeveral photographs, of priceless value, of some 
of the, brighter stars. And while I am lecturing to you here 
in London tttere is one*observer in Berlin, Dr. Vogel, and 
another in the north of Europe, Dr. Dunop, doing all they can 
to give us a complete and perfect spectroscopic catalogue of 
every star that shines in the northern heavens, so that you can 
see that the work is going on. : 

- Now, before I say any more about it, I will refer to a diagram 
which gives an idea of the kind of thing that one sees when 
thes observations are being made. 

*We will Just run through them one by one. There is a very 
rough and general view of the spectrum of the sun, The actual 
spectrum of the sun has been thrown on the screen before you, 
and therefore it will be quite understood’that there we have a 
very rough c8py of it for diagrammatic purposes, indicating merely 
the most obvious amor% the Fraunhofer lines. When we pass 
from the sun to a Lyrze, we pass from a star having a relatively 
large number of lines to one having a small number ; and this 
small number of lines is €uf&her remarkable from the fact that | 





e 
star will be visible in the spectrum of the apparent zoint we call 
a star. Z $ 

Those things, then, being premised, wegare now in % position 
to approachgtie subject of stellar spectra. Much york is now 
being done in this direction, byt we must not Torget the early 
workers. We must nog forget that if was Fraunhofer at the 
beginning of this century who first saw and carefully obserfed 
several spectra of stars, and we must be gil the more careful to 
remember that, since really more than half a century passed 
before anybody took the trouble either to repeat his observations 
or to extend them. Some twenty°years ago, however, several 
observations had been brought togetleer by the labours of Italian 
and American men of science (scarcely g stellar spectrum had 
been observed in England), This enabled a distinguished 
American, Mr. Rutherfurd, to begin to put a little order into the 
facts which had so far been acquired. 

He pointed out that it was easy to arrange these stars i- to 
classes—that all the spectra were not alike. There was a won- 
derful family likeness among three groups of then and he 
showed that you might divide these spectra into Meee very 
definite classes. After him came two countrymen of our own, Dr, 
Huggins and Dr. Miller, who, when they did begin their work, 
certainly put into it an amount of vigour and ssiduity which 
had never been approached before their time. They not only 
gage us careful drawings of the spectra of the stars which they 


Various types of stellar spectra. 


the lines are much thicker than those seen ordinarily in the solar 
spectrum. ‘Keeping to the stars which give us spectra of lines, 
here in a Orionis we get another case in which the lines alo not 
occupy the places occupied by lines in the spectrum of the sun, 
nor, at the same time, are they so thick as the lines in stars of 
the Lyra type. We can also learn from this diagram, by the 
examinatéon of the spectra of a Herculis and 8 Pegasi, thai we 
get flutings from stars as well as lined spectra. We also see that 
these flutings are not all exactly in tfe same place, by which we 
can infer that the flutings are not all probably of the same chemical 
origin. Of that further by and by. The use of the diagram is 
to give a general idea. J. NORMAN LOCKYER 


(To be continued.) 
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The American Journal o€ Science, June.—The Bicla meteors 
of November 279 1885,*by H. A. Newton. From a general 
survey of the observatiofs made in various places, the author 
infers that the maximuftg of the shower was about 6h. 15m. 
Greenwich mean time ; that the total hourly number of meteors 
visible at one place in a clear sky was at the utmost 
75,000; that the densest part of the stream was not over 
J00,c00 miles in thickness ; that the meteors of November 27, 


1 Proc. Roy. Soc, No. 185, 1878- 
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by M, P. J. Van Beneden. ‘These remains, comprising portion 
of a skull with some vertebræ from the district east of Vladi- 
kavkas, and an „Almost perfect vertebral column, with ribs, 
radius, and humerus from the bed of “the Kuban River, all be- 
long to the same species, the Cetotherium rathkei, Brandt. By 
their means the author is enabled to determine the true charac- 
teristics of the Cetotherium, which shows some affinity to the 
Pachyacanthee of the basin of the Danube, but was quite distinct 
from the extinct speti& of the Antwerp basin.—On some rocks 
dredged off the Ostend coast, by M. Ag F. Renard. These 
include granites, porphyries, diorites, &c., such as occur along 
the French seaboard and in the Channel Islands 3 also Jurassic 
and Chalk formations identical with those of Boulogne and the 
cliffs of Dover. There is nothing to show that any of these 
rocks have been transported either from the south or from the 
Scandinavian regions during the Glacial epoch. 


Bulletin de la Société des Naturalistes de Moscou, 1885, No. 1. 
—Revision of the numerical values of the repulsive force, by 
Prof. Th. Bredichin. In his preceding researches the author 
had determined it approximately by means of thegough formula 
of Bessel. Now, he corrects these results, either by direct 
evaluations by means of more exact formule, or indirectly by ` 
means of the isodynames constructed upon his rigorous formule. 
Taking 40 different comets (since 1472) M. Bredichin classifies 
them under three different types, and, on the former method, 
receives for the first type, R = 14, while the initial speed (due 
to the ejective force) varies between g = o'I and g = 0°34, the 
average being 0°22; for the second type, œ = 1'1, and g = 0'05 
(varies between 0°03 and 0°07); and for the third type, £ = 0'2, 
and g=0'r to 0'2.—On ‘the oscillation of the emissive of 
comets, by the same (with a plate). From a careffl study of 
the comet 1862 III. the learned professor concludes that the 
oscillations of its emission ought to be considered beyond doubt, 
as they result not only from measurements, but also from all the 
ensemble of phenomena afforded by the head and tail of the 
comet.—Third report upon my herbarium, by Ed. Lindemann 
(in German).—Plante Raddeanze Monopetale (continuation of 
Labiate), by Ferd. Herder.—Letters from Dr. A, Regel dated 
from Bokhara, Merv, &c., between May 1884 and April 1885. 
~—Notice of a journey to Akhal-Tekke, by A. Becker, with a 
list of plants found at Kyzyl arvat.—On northern Aucelle, by H. 
Trautschold. : 

No. 2.—Enumeration of the vascular plants of the Caucasus, 
by M. Smirnoff, continued from the preceding issue, and 
forming an introduction to the flora of the Caucasus.—Birds of 
the Transcaspian region, by M. Zaroudnoi.—Thirty-five years of 
observations on the earliest and latest times of blooming of wild 
and cultivdted plants in the neighbourhood of Kishineff, by A. 
Deengingk, followed by remarks on vegetable parasites and 
noxious insects. Four hundred plant® are on the lists of the 
author.— Revision of the Copulatric armatures of the males from 
the A tribe, by Gen. Radoszkowski (with two plates). 
—The appendix contains the third part of the systematic cata- . 


logue of the herbarium of Moscow University, published by 
Prof. Goroshankin. 


3 ° 
1872 and 1885, did not leave the immediate neighbourhood of 
the Biela comet earlier than 1841-45, and may be treated as 
having at that time ogbits osculating that of the comet.—The 
ultra-violet pec of cadmium, by Louis Bgl® e The ultra- 
violet spectrim of cadifium ha@ing long served as a standard 
of feference in the measuring ‘of otherespectra, an attempt is 
hert made to determine its principal, wave-lengths mere 
accurately than is possjble by Cornu’s ingenious process. By 
taking photographs on Stanley instantaneous dry plates, Mr. 
Bell believes the wave-len ths here determined will be found cor- 
rect to probably within 1/50,600 part of their respective values. 
The total number of lines? accurately determined in the entire 
spectrum was thirty, of, which the wave-lengths are tabulated 
with the corresponding figures obtained by Hartley and Cornu. 
—Communications from the United States Geological Survey, 
Rocky Mountains Division. The present communication (No. 
vii.) deals with the occurrence of topaz and garnet in lithophyses 
of rhyolites, and is contributed by Mr. Whitman Cross, who 
had alre described the occurrence of minute crystals of topaz 
in the small drusy cavities of a coarsely crystalline rhyolite from 
Chalk Mountain, by Fremont’s Pass, Colorado. The present spe- 
cimens of topaz and small dark red garnets are from the trachyte on 
‘the Arkansas Rfver, opposite Nathrop, Chaffee County, Colorado. 
The mode of formation of the topaz and garnet in tHe lithophysal 
cavities of the rhyolite in this district is not fully determinabR, 
but they are evidently not secondary, but pfimary products, pro- 
duced by sublimation or crystallisation from presumably heated 
. solutions contemporaneous, or nearly so, with the final con- 
solidation of the rocks,—On the strain-effect of sudden cooling 
exhibited by glass and by steel, by C. Barus and V. Strouhal. 
The experiments here described confirmed the views already an- 
nounced by the authors, that the annealing of steel, considered 
physically, is at once referable to the category, of viscous pheno- 
mena; also that the existence of the characteristic strain in 
glass-hard steel is the cause of electrical effects so enormous, 
that any additional effects caused by any change of carburation 
may be disregarded, and: the electrical and magnetic results in- 
terpreted as due to variations in the intensity of the said strain. 
The chief results here arrived at have since been substantiated 
by polariscope evidence and by the investigation of the density 
of the consecutive shells of the ‘Prince Rupert drop.” An 
account of these results will be given in their next paper.— 
Upon the origin of the mica-schists and black mica-slates of the 
a Penokee-Gogebic iron-bearing series, by C. R. Van Hise. The 
iron-bearing formation ofthis, region extends for over 80 miles 
from Lake Numakagon in Wisconsin to Lake Gogebic in Michi- 
gan ; and at Penokee Gap, Wisconsin, the series is 13,000 feet 
thick, the upper 11,000 feet being mica-schists and black slates. 
The Muscovitic and biotitic greywacke, biotite-schists, and other 
formations here described furnish a graded series from the 
slightly altered greywackes to the crystalline mica-schists.—On 
two masses of meteoric iron of unusual interest, by Wm. Earl 
‘Hidden. One of these specimens, found on July 2, 1885, on a° 
height to the east of Batesville, Independence County, Ark- 
ansas, weighs 94 lbs., and belongs, to the class holosiderite 
of Brezina. It is specially remarkable for a hole piercing 
it near the edge, and cone-shaped from both sides. Ana- 
lysis yielded : iron, 91°22 ; phosphorus, 0°16; nickel and 
cobalt, 8°62 by difference. The other, found in 1857 in 
Laurens County, South Carolina, weighs only 4]bs. 11 oz., 
but is noted for the perfection of the Widmanstitfer lines 
and unusual abundance of nickel and cobalt. Analysis : iron, 
85°33; nickel, 13°34; cohalt, 0°87; phosphorus, 0°16, with 
trace of sulphur.—Notice of a new genus of Lower Silurian 
Brachiopoda, by S. W. Ford. This nearly perfect specimen of 
the ventral valve of the species described by E. Billings under 
the name of Obolella desiderata, and now preserved in the col- 
lection of Walter R. Billings, Ottawa, may be taken as the type 
of a new egenus, probably eincluding several described Lower 
‘Silurian species. It differs from Oéoclla in the form and 
‘arrangement of its muscular impressions, in the possession of a 
thinner shell and in other respects. The author, therefore, pro- 
poses for it the new generic name ofBillingsiagin honour of Mr, 
E. Billings, the late eminent paleontologist of the Canadian 
Geological Survey. s 
Bulletin de D Académie Royale de Belgique, April 3.—Deter- : 
mination of the remainder in Gauss’s quadrature formula, by | are turned out of the cells ; after Prolonged secretion the cells 
M. Mansion. By a definite integral the author completes this | consist of an outer zone, chiefly of freshly-formed substance, and 
formula, whichgthus becomes applicable to non-parabolic curves. | of an inner zone of network, hyaline substance, and granules, as 
—0On some remains of cetaceans from the foot of the Caucasus, | in the resting state. When the salifa Qas a high percentage of 
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Royal Society, May 13.—‘*On the Structure of Mucous 
Salivary Glands.” By J. N. Langley, M.A., FS&.S., Fellow 
and Lecturer of Trinity College, Cambridge. ie 

The cells of mucous salivary glars I have ffeviously de- 
scribed as consisting of a framework or network, containing in 
its spaces hyaline substance and granules. The granules of 
the mucous salivary glands are rendered very distinct by irri- 
gating a mounted specimen ofa fresh gland with moderately dilute 
solutions of neutral or alkaline salts. In these fluids the granules 
can scarcely be distinguished from small fat globules ; those of the 
submaxillary gland of the dog have a diameter of I to 2 p° Ia 
the resting gland the granules are fairly closely packet through- 
out the cell, in a line stretching from basement membrane to 
lumen ; there are 8 to 12 granules. Both hyaline substance and 
granules give rise to mifcin. 

During secretion both the hyaline substance and the granules 


~~ 
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solids, both the Hfraline substance and the granules can be seen in 
it. The hyaline substance is more soluble than are the granules, 
and is thus less commonly seen? it is partly dissolved, partly 
swollen up into a continuous mass ; the less swq]len parts appear 
as strings or blebs. The®granules in saliva vary greatly in 
appearance ; fhey may be very slightly swollen, and have fairly 
sharp outlines ; or they may be more swollen and run together, 
forming pale masses of various size ; occasionally in more dilute 
saliva they are just visible as pale spheres. 

Although the mucous cells are able to @uf out bodily their 
products, they do not, disintegrate during secretion, As the 
decrease in the interffbrillar substance takes place, there is a 
fresh formation of substance in the outer part of the cells, ze. 
as the cell secretes it also grows. In saliva there is no evidence 
of broken-down cells, nor are nuclei present except those in 
‘salivary corpuscles,” which, as stated by Pflüger, are leucocytes. 
Further, there is not any satisfactory proof that the demilune 
cells multiply during secretion, and give rise to mucous cells. 
During secretion there is no increase in the number of nuclei 
undergoing indirect division. As I have previously said, I hold 
the demiltnes to be secreting cells of a different nature from 
that of the mueous cells. Glands with demilunes are simply 
glands in which the ‘‘albuminous” element is reduced to a 
minimum. The apparent increase in size of the demilunes, 
described by Lavdowsky as taking place in the first stage of 
secretory activity, I take to be due to the decrease in the siz® of 
the alveoli, so that the ordinarily flat demilunes become more 
spherical. Moreover, the demilune cells show signs of secretory 
activity. The ‘‘young” cells described by Heidenhain and by 
Lavdowsky are chiefiy altered mucous cells, 

The network of the cell consists of two parts—one in the 
cell-membrane, the other stretching from this throughout the 
cell. The peripheral network consists of very delicate fibres ; 
at some of the nodal points there are small spherical swellings. 
From lumen to basement membrane there are twelve to fifteen 
meshes, The internal network is connected with the peripheral 
network, but it appears to me to have much larger meshes. From 
basement membrane to lumen there are in the submaxillary 
gland of the dog four to six meshes, z.¢. the number of meshes 
in a given direction in the cell is about half that of the number 
of granules. 





May 27.—‘‘A General Theorem in Electrostatic Induction.” 
By John Buchanan, B. Sc. 

Part I. of this paper deals with the effect of change of the 
specilic inductive capacity of a dielectric which is placed ina 
field of electric force, and it is proved that in gem under 
these circumstances, the dielectric becomes electrified. - 

By translating the theorem into the language of magnetism a 
theorem in magnetic induction is obtained. 

The mathematical proof leads to an expression of the form 

. 9 

h=- es - vee), 

av dy? ie 
where 4 denotes the rate of change of. the apparent electrifica- 
tion of the dielectric with regard to the specific inductivé 
capacity as independent variable; m denotes the rate of change 
of the work done agajnst electrical forces with regard to the 
same independent variable ; and / denotes tke potential. 

The conditigns that there may be no electrification of the 
dielectric are next obtained. The result isearrived at that, in 
order to have no electrification, when the specific inductive 
capacity is altered, the whole field of force must be occupied by an 
electrically honfgeneous dielectric. It is then pointed out that 
the equations obtained express the effect of heterogeneity in the 
constitution ofthe dielectric’medium. 

In Part II. the above theorem and some of the results ob- 
tained by Dr. Kerr in his experiments in ‘‘electro-optics,” are 
applied to obtain a theory of electrification by friction. 

The discussion leads to these conclusions :— 

“ Positive” Ifquids tend to become positively electrified by friction. 


t Negative ” i A negatively FA 35 
s Positive ” solids $ "A negatively J$ s3 
‘í Negative’ i Ya positively s 


3? 
All these conclusions are verified by the experimental results 
given in the paper. 


June 10.—* Fluted Craterless Carbons for Are Lighting.” 
By Sir James N. Douglass. 
On December 8, 1858, at the South Foreland High Light- 
house, and with the direct current magnetic machines of 
l o 
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Bolmes, the first important application of the electric arc light, 
as a rival to oil and fas for coast lighting, was,carried out by the 
Trinity House, under the advice of Faraday. * 

The carbons then used, and for sevetal years gflerwards, 
were sawn fiert the residuum carbon of gas retorts j they were 
square in section, 6} x 6} mm.and the mean intensity of the 
are measured in the horisontal plane was 670 candle units, being 
17 @andle units per square millimetre of cross-sectional drea of 
the carbon. The crater formed at the pænt of the upper carbon 


of the ‘* Holmes” lamp was so small that no appreciable loss of , 


light was found to occur, and the axe proved to be very perfect 
in affofding an exceptionally large vertical angle of radiant light 
for application with the optical apparatus. 

The most reliable and efficient machéne that has yet been 
tried for lighthouse purposes is the large size alternate current 
magneto machines of De Meritens. The average results with 
these machines are as follows, viz. :— 

Two machines 


supplying current 
to onelamp 


One machine, 


E.M.F. 38 volts 48 volts. 
Mean current .. 206 amperes ... 372 amperes. 
Carbons (cylindrical)... _35 mm. diam. sg mw. diam. 
Diameter of crater in 13 mm. 18 mi: 
carbon .,..® a 
Me&n intensity of arc 
measured in the = 
horizontal plane T0097; 30,000 
(candle units) 
Light per square 
millimetre of car- a: W 


bon section (candle 
units) ann 


Tt will be observed from this statement that the intensity of 
the arc in the horizontal plane per square millimetre of sectional 
area of carbon is about 35 per cent. less than it was with the 
small square carbons used by “ Holmes,” although it might 
reasonably be expected that with the improvements since 
effected in the manufacture of carbons, the efficiency of the old 
carbons would at least be maintained. The relative inefficiency 
of the large carbons used with the powerful currents now avail- 
able appears to be due (1) to the loss of a large portion of the 
most intense part of the arc which is confined within the crater of 
each carbon ; and (2) to the fluctuations in the intensity of the 
arc caused by the current passing between various points of the 
end of each carbon. en OF 

For a new electric light installation about to be made by the 
Trinity House at St. Catharine’s Lighthouse, Isle of Wight, it 
is intended to utilise the large De Meritens machines that were 
used at the recent South Foreland experiments for determining 
the relative merits of electricity, gas, and oil as lighthouse 
illuminants. ‘The electric light at St. Catharine’s is intended io 
be “single-flashing ” at periods of 30 seconds. Each flash is to 
have a duration of 5} seconds, and to be followed by an eclipse 
of 244 seconds. It is intended to use one De Meritens machine 
during clear weather, and two machines whenever the atmo- 
sphere is found to be so impaired for the transmission of light 
that the flashes are not reaching their intended range. : 

The defect here arose which 1s common to all electric flashing 
lights where a minimum and a maximum intensity of flash are 
adopted, viz. that the duration of the flashes of minimum and 
maximum4ntensity would vary in the ratio of the difference in 
the diameter of the carbons employed with one and two 
machines respectively, which in this case should be 50mm. and 
35 mm., this mean difference amounting to 36% per cent. nearly. 
It is evident that such a variation in the duration of flash would 
seriously impair the distinctive character of the signal. 

It occurred to me, however, that, if carbons of a fluted cro-s- 
section were employed, the carbons for minimum and waximum 
intensity could be made of correspofiding diameter, their sec- 
tional areas being prgportioned to the minimum and maximum 
currents employed, and thus the flashes of minimum and maximum 
intensity would have exactly ghe same duration. As all carbons 
for etectric arc lights are dpw made in moulds, I saw that such a 
form would not involve any more difficulty in manufacture than 
if made cylindrical, whileethere would be less liability of in- 
ternal fracture occurring, as is often the case with Jarge carbons 
in the process of drying and baking. Other advantages to be 
obtained with fluted carbon®are: (1) a larger vertical angle ol 
radiant light from the are, and with a higher coeSicient of in- 
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tensity in consequence of the unobstructed radiance through the 
fluting at the points of each carbon ; and (a) a steadier light is 
obtained owing tg the localising of the current at the central por- 
tion of e&ch carbon. e 

The rest of many experimental trials withe fyted carbons 
omm. diameter have entirely eonfirmed my expectations. No 
cråter is formed in eithet of the carbon points,eand their form is 
alf tht can be desired for utilising fully fhe maximum light of 
the radiant arc. My gxperiments have not been sufficient tO de- 
termine accurately the additional intensity of light obtained from 
the arc ofa pair of the fluted carbons as compared with that 
from the arc of a pair of°cylindrical carbons, but Ieam of 
opinion that the gain with fluted carbons is not less than ten 
per cent. P 


Geological Society, June 9.—Prof. J. W. Judd, F.R.S., 
President, in the chair.—The following communications were 
read :—On the volcanic rocks of North-Eastern Fife, by James 
Durham, F.G.S., with an appendix by the President. After 
describing the general distribution of the volcanic rocks of Old 
Red Safwistone and Carboniferous age in the counties of Forfar 
and Fife, the author called attention to a fine section exhibited 
where the Ochil Hills terminate along the southern shore of the 
Firth of Taye In immediate proximity to the Tay Bridge, a 
series of the later volcanic rocks, consisting of felstones, breccias, 
and ashy sandstones are found let down by faults*in the midst of 
the older porphyrites (altered andesites) which cover so lyg an 
area in the district. The breccias contain enormous numbers of 
blocks of a red dacite (quartz-andesite), and inclosed in this 
rock angular fragments of a glassy rock, resembling a ‘‘ pitch- 
stone-porphyry,” are found, everywhere, however, more or less 
converted into a white decomposition-product. The youngest 
igneous rocks of the district are the bosses and dykes of melaphyre 
(altered basalt and dolerite) which have been often so far re- 
moved by weathering as to leave open fissures. In the appendix 
three very interesting rocks were described in detail. The rock 
of the Northfield Quarry, which is shown to be the augite- 
andesite, has a large quantity of a glassy base with felted micro- 
lites, and contains large porphyritic crystals of a colourless 
augite. The rock of the Causewayhead Quarries is described 
as an enstatite-andesite ; it has but little glassy base, being made 
up of lath-shaped felspar crystals (andesine), with prismatic 
crystals and grains of a slightly ferriferous enstatite ; there are 
no porphyritic crystals, but the enstatite individuals are some- 
times curiously aggregated. The red porphyritic rock from the 
breccias near the Tay Bridge was shown to be a mica-dacite, 
and the glassy rook ass@tiawed with it to be the same material 
with a vitreous in place of a stony base. The glassy base ex- 
hibits very beautiful fluidal and perlitic structures. The crystals 
of first consolidation in this rock are oligoclase and biotite, often 
showing marks of injury in transport ; those of the second con- 
solidation appear to be orthoclase. In conclusion, the successive 
stages by which the andesitic rocks of the area were altered, -so 
as to assume the characters distinctive of porphyrites, were fully 
disgussed, as well as the change of the glassy rock into its 
white decomposition-product.—On some eruptive rocks from 
the neighbourhood of St. Minver, Cornwall, by Frank Rutley, 
F.G.S. The rocks described in this paper were derived from 
Cant» Hill, opposite Padstow, and from a small quarry about 
half a mile from Cant Hill, near Carlion. At the former locality 
the volcanic rocks are much decomposed, but from their micro- 
scopic characters they may be regarded as altered glassy lavas 
-of a more or less basic type. No unaltered pyroxene, amphi- 
bole, or olivine is to be detected in the specimens described, 
but there is a considerab amount of secondary matter which 
may include kaolin, serpentine, chlorite, palagonitic substances, 
&c. There is evidence of fluxion-structure in some of the sec- 
tions ; others are vesicular, and the vesicles are usually filled 
with siliceous or serpentinous matter. The relation of these 
lavas to the underlying Devonian slates was not ascertained. 
The rock occurring near @arlion contains numerous porphyritic 
crystals of augite in which the crystallisation is interrupted by 
the co-development of small felspar crystals, which appear, as a 
rule, to have been converted intg felsitic matter. IImenite is 
also present in patches which inditate a®similar interrupted 
crystallisation to that shown by the “augite. The rock has the 
mineral constitution of an augite-angesite, but since it is a holo- 
-crystalline rock, exception would be taken by many petrologists 
to the employment of the term andesite. The lavas of Cant 
Hill were also probably of an awdesitic character, so that, so 
far as originel mineral constitution is concerned, there is some 
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apparent justification for the mapping of botlyof these rocks as 
‘“ greenstone ” by the Geological Survey.—The Bagshot beds of 
the London Basin, by H. W. Monckton, F.G.S., and R. S. 
Herries, B.A., F.G,S. The authors stated that their object was 
to describe mor€*fully the Lower Bagshot beds, and to disprove 
the view lately advanced by Mr. Irving that, in®ertain places, 
the Upper Bagshots overlap the Lower, and rest directly on the 
London Clay. They described or referred to a number of sec- 
tions all round the main mass, beginning at St. Ann’s Hill, 
Chertsey, where tRep considered that the mass of pebbles and 
associated greensands must be referred to the Middle Bagshot. 
The outliers near Bracknell and WokMgham were shown to 
consist of Lower and Middle Bagshot, which does not appear 
in the valley north of Wellington College. The Aldershot dis- 
trict was explained, and it was shown that the beds there resting 
on the London Clay were Lower and not Middle Bagshot, and 
the occurrence of fossils in the Upper Bagshot of that district 
was recorded. The conclusions that the authors came to were, 
that a well-marked pebble-bed was almost always present, mark- 
ing the division between the Upper and Middle Bagshots, but 
that there were other pebble-beds of a less persistent character 
occurring both in the Middle and Lower Bagshots ; that the 
Lower Bagshots generally consist of false-bedded sands with 
clay laminze and no fossils except wood, whereas the Upper Bag- 
shots are rarely false-bedded, and are characterised by the absence 
ofelay bands and the presence of marine fossils; and that 
the Middle Bagshot is a well-marked series consisting of 
greensands and clays. They claimed, in conclusion, that there 
was no reason for disturbing the old reading of the district, and 
that there was no evidence of an overlap of the Lower Bagshots 
by the Upper. 


Physical Society, June 12.—Dr. J. H. Glagstone, Vice- 
President, in the chair.—Dr. Samuel Rideal and Mr. E. C. 
Wellington were elected Members of the Society. —The follow- 
ing communications were read :—On an electric-light fire-damp 
indicator, by Messrs. Walter Emmott and William Ackroyd. 
The Royal Commission on Accidents in Mines point out in their 
recently-issued report, as a serious objection to the use of the 
electric light in mines, notwithstanding its many great ad- 
vantages, that the light of an incandescent lamp, being pro- 
duced within a vacuum, cannot admit of any device for the indi- 
cation of fire-damp such as is given by the Davy, for example. 
The present apparatus is the outcome of an attempt to overcome 
this difficulty. It consists of two incandescent lamps, one with 
colourless and the other with red glass, and the circuit is so 
arranged that in an ordinary atmosphere the colourless lamp 
alone shines, but in fire-damp this goes out, and the red one is 
illuminated. This is effected in a simple manner by the motion 
of a mercury contact occupying the lower part of a curved tube, 
one end of wh:ch is open, and the other connected witha porous 
pot of unglazed porcelain, the motiog of the mercury being due 
to the increased pressur@ in the porous pot occasionefl by diffu- 
sion.~~On a method of distinguishing rays of solar from those of 
terrestrial origin, by Prof. Cornu. It has been shown by M. 
Fizeau that, owing to the rotation of the sun upon its axis, there 
is a displacement of the spectral lines produced by solar absorp- 
tion towards the red or towards the violet, according as to 
whether the light examined emanates from those parts of the 
sun which are recéding from or approaching us. If, however, 
the lines are the regult of absorption by the eartA’s atmosphere 
no such displacement should occur. It has been the aim of the 
author to make this principle the basis of a simple and instan- 
taneous method of determining the origin of anygiven line. The 
displacement is very minute, amounting to about 1/150 of the 
distance between the D lines for rays in that part *of the spec- 
trum when the light is from the extremity of the solar gquator, 
but it has ben found quite sufficient. Observations have been 
made with a Rowland grating, the mean distance of the lines 
being ‘00176 mm. An image of the sun is formed upon the slit 
of the spectroscope by a lens. By a slight osciltory motfon 
given to the lens by a lever from the hand, any part of the sums 
image can be brought upon the slit. A heliostat sends tbe wys 
always in the same direction, and by a prism the image has its 
equator horizontal. To distinguish between a line of solar and 
one of terrestrial origin the line is brought near the vertical wire 
of the eye-piece, or, better still, one of those inevitable grains of 
dust which are always seen on the horizontal wise. The lever 
connected to the lens is then oscillated go as to bring alternately 
the two ends of the solar equator tangentially upon the 
slit. If the ray is of terrestrial origin it remains abso- 
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ttely fixed, if f is solar it oscillates with the lever.— 
m a hyperbolagraph, by Mr. H. W. Cunnynghame. It is not 
a unfrequent want to be able to find a rectangle of greatest or 
vast area contained between a curve ani %eclangular co- 
cdinate axes, @In several problems connected with motion and 
ressure in steam-engines this is useful, and even in political 
zonomy the graphic representation of monopoly curves depends 
n maxima and minima of this nature. For the solution of such 
roblems it is often very useful to be able toglescribe rectangular 
ypertolas, and the author has devised a machine to effect this. 
t depends on a mathenmutical property of the rectangular hyper- 
ola, which he believes to be new, and which is as follows: 
“rom a fixed point let any line be drawn to meet a fixed line, 
nd from the point of meeting draw the line perpendicular to the 
ixed line, and equal in length to the first line. ‘The locus of the 
xtremity of the second line is a rectangular hyperbola, or if 
rom a fixed point O a line OP be drawn to meet a fixed 
ine in a point Z, and PQ be taken perpendicular to the 
xed line, so that OP + ÓQ be constant, then again the 
ocug of @ is a rectangular hyperbola. In the machine the 
atter construction is mechanically and continuously carried out. 
4 pencil, whose point corresponds in position to the point Q, 
lides along a rule which is carried across the paper always per- 
vendicularly to the fixed line. A fine steel wire attached to the 
encil passes over round a roller at P, and is then carried to aad 
oiled round a similar one at O. The use of a steel wire is a 
pecial feature of the apparatus, and has a great advantage over 
tring, which, owing to the facility with which it stretches, can- 
iot give good results. The finest wire should be used: it 
inrolls from the one roller as much as it laps over the other, 
ind its use,may be extended to nearly all curve-drawing 
nachines.—& voltaic cell with a solid electrolyte was ex- 
ribited by Mr. Shelford Bidwell. Its construction is as fol- 
ows: upon a plate of copper is spread a layer of quite dry 
srecipitated sulphide of copper; if on this a clean plate of 
silver is placed, and the cell joined up to a galvanometer, a 
light deflection is observed due to the unavoidable presence of 
noisture. If, however, the silver plate be covered with a slight 
ilm of sulphide of Silver, by pouring on it a solution of sulphur 
n bisulphide of carbon and evaporating the free sulphur by 
reat, and then placed with the prepared side down as before, a 
leflection is obtained far greater than, and in the opposite direc- 
ion to, the former. The resistance of the cell was very great, 
wut was enormously reduced by compression; the E.M.F. was 
rbout ‘07 volt. 


Mineralogical Society, May 21.—Prof. M. F. Heddle, 
M.D., F.R.S.E., in the chair.—The following papers were 
-ad :—On the nomenclature of the hydrocarbon compounds, 
with a suggestion of a new classification, by Andrew Taylor, 
F.C.S.—On new localities gfor diatomite, by Prof. W. Ivison 
Macadam.—-On new localities for the miferal agalmatolite, with 
otes on its composition, by W. Hamilton Bell.—On a, new 
ocality for agalmatolite, with analysis, by Prof. W. Ivison 
Macadam. —The metallic ores of Chilé, by John F. Kerr, illus- 
rated by a splendid collection of specimens.—On the chemical 
composition of the mineral found by Mr. Wallace at Loch 
Bhruithaich, Ross-shire, by Prof. W. Ivison Macadam.—Note 
on serpentine from Creag Mhòr Thollie, Loch Maree, by Prof. 
W. Ivison Madadam.—Notice of mica trap from Farley, near 
Beauly, by T. D. Wallace.—An excursion was made in the 
afternoon to the Spindle and Buddo Rocks, under the guidance 
of Prof. Heddleg 
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Royal Society, June 21.—Sheriff Forbes Irvine, Vice-Presi- 
dent, in°the chair.—Mr. Omond, of Ben Nevis Observatory, 
-ead a paper on the diurnal variation in the direction of the 
summer winds on Ben Nevis. These varying winds seem to be 
onttrely local,and are caused by the heating of the one side of the 
mountain by the sun, while the other is cooled by radiation. 
The aig consequently passes over the mountain from the hot to 
the fold side. —Mr. A, Buchan read a paper on the meteorology 
of Ben Nevis. He referred chiefly to three points :—(1) tem- 
perature-variation ; (2) variation of barometric pressure ; (3) 
wind-speed. As regards temperature, there,is the usual morning 
minimum and gfternoon maximum, which tend to be obliterated 
in the winter months, The baypmeter reads below average in 
the early morning, and above average in the afternoon. There 
is an afternoon minimum, which tends to disappear in summer. 
The wind-speed is below average during the night, and above 
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average in the afternapn. The barometer reads low when the 
wind is high at the top of the mountain, Mr. Buchan po:nted 
out that the great advantage of the eager th, acd is that Simulta- 
neous observafioms are made at the top of the yari k and at 
the foot, the statfon at the foo being en an incline sloping 
down to sea-level. , If thig latter conditidn is not satisfied, nbd 
reliance can be placed upon deductions from the results obtagne& 
as tothe rate of diminution of temperature with height. The 
Observatory at Hong Kong is so conditioned, and the rate of 
diminution, as deduced from results obtained there, is 1° F. per 
281 feete From the Ben Nevis observations Mr. Buchan finds it 
to be 1° F. per 270 feet. —Mr. G. W. W.Barclay described some 
algoid lake-balls found in South Uist.—Dy, W. Hunter read a 
paper on the duration of life of the red blood-corpuscles, as 
ascertained by transfusion. Three weeks is the average period 
given by his experiments. When there is no devitalising action 
in the corpuscles by the method of observation employed, it is 
probably from three to four weeks. 
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Academy of Sciences, June 21.—M. Jurien de la Gravière, 
President, in the chair.—Improvement of the bar at the mouth 
of the Senegal River, by eM. Bouquet de la Grfe. Having 
studied the question on the spot during the year 1885, the author 
prop®ses some simple measures by which the dangerous effects 
of the Bar might be obWated and the navigation of the Senegal 
waters greatly improved.—On some double phosphates of 
thorium and potassium or of zirconium and potassium, by MM. 
L. Troost and L. Ouvrard. By preparing a certain number of 
phosphates of thorium and the corresponding compounds of zir- 
conium by the dry process, the authors have endeavoured te 
verify the analogy pointed out by several observers betwecr. 
thorine and zircon. They find that the metaphosphate and the 
pyrophosphate of potassa yield with thorine and zircon double 
phosphates which have analogous compositions, but are not isc 
morphous. The orthophosphate of potassa gives double phos- 
phates which have different compositions ; nor is there any isc - 
morphism between thorine and zircon obtained by calcination 
of the double phosphates at very high temperatures.—On the 
ammonia present in the ground, by MM. Berthelot and Andr 
In reply to M. Schloesing’s last paper the authors claim to have 
made good their original statement that the ammonia present 'n 
the ground should be analysed without any dessication or 
previous treatment, They also join issue on various incidental 
points raised by M. Schloesing himselGsluging the controversy. — 
On the extension to a class of analogous forms of the theorem 
relative to a number of asyzygetic invariants of a given type, vy 
Prof. Sylvester.—On the discovery of a new metal, austrivmy ' 
announced by M. Ed. Linnemann in the Monatshefte fiir Che tie 
for April 1886, by M. Lecoq de Boisbaudran. From the le- 
scription given of its chemical properties, its electric spectrom, 
and the proce:s of its extraction from the orthite of Arendal, the 
author thinks that this substance is very probably gallium, a 
small quantity of which might easily be contained in oxthite. 
The two rays of austrium approximately measured by M 
Linnemann are A = 403'0 and 416’5, those of galliui I» ing 
403'2 and 41705. For both the ray 417 is the strongeyt.— 
Remarks accompanying the presentation of three volumes of the 
Annales du Bureau central mééorologique for 1884, by M. Mas- 
cart. Attention is drawn especially to M. Fron’s paper on the dis- 
tribution of thunderstorms in France during the year 1833: to 
M. Moureaux’ memoirs on the methods employed at the Pare 
Saint Maur Observatory for the study@f terrestrial magne‘1sm ; 
and to M. Teisserenc de Bort’s paper on the distributi n of 
cloudiness over the surface of the globe.—Ol<ervatio:s of 
Brooks’s Comet III. (c, 1886), made at the Observate ry of 
Algiers (o’som. telescope), by M. Ch. Trépied.---Develojznents 
in trigonometrical series of certain functions verifying the equa- 
tion of the potential AF = o, by MgAppell.- Note om some 
new groups of surfaces of two dimensions in spaces of #-dimen- 
sions, by M. Giovanné Bordiga.—Observations on M. Le lieu’. 
note relative to the roll of vessels at sea, by M. de Bussy —On 
the vapours emitted by a» nf&xture of volatile substances, by 
M. P. Duhem. It is shovm that the partial pressure of the 
vapour emitted by each of the two fluids mixed together is less 
than the tension of saturate@ vapour of the same fluid taken in 
the pure state.—Dynamics of the molecule of water: velocity of 
the propagation of sound ; compressibility ; heat of fusion of ice ; 
specific heat of ice, by M. M.*Langlois.—Calorimetric study of 
irdh at high temperatures, by M. Pionchon. A detiled exami- 
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nation is made of the characteristic modifications experienced by 
iron at a temperature of about 700° through the extremely rapid 
absorptioh of heat in g comparatively slight interval of tempera- 
tures.—Cdgditions under which is realised the mayimum of useful 
work in an blectric disteibutiongby M. Vaschy.*-Néte on atmo- 
spheric refraction, by MM. J. Chappuis and Ch. Rivière. This 
plfenamenon is here studied by a method based on the em- 
ployment of Jamin’s interferential refrattometer.—New fcts 
bearing on the phenomenon of the apparent oscillation of the 
stars, by M. Aug. Charpentier. Several observations are made, 
tending to show that the phénomenon is of a purely sukjective 
character, due especially te the unequal fatigue of the muscles 
of the eye, or rather to their innervation.—On the presence of 
a new element in samarskite, by Mr. W. Crookes. The already 


described abnormal orange band A = 609 = <5 2693, which the 


author supposed due to a mixture of the two earths yttrium and 
samarium, he now finds cannot be due to either of these, the 
only prepable alternative being that it belongs to some new 
element. Until it can be separated from the asssociated sub- 
stances and its chief properties determined, he proposes to name 
it Sa, the initial letter S indicating its samarskite origin. —On 
the dissociation of the hydrates of tke sulphate of copper, by 
M. H. Lescceur.—Action of the acids and bases on emetic 
solutions, by M. Guntz.—Action of water and of ammoniason 
the chloride of methylene, by M. G. Anfiré.—Some new pro- 
perties of cyanated camphor, by M. Alb. Haller.—A contribu- 
tion to the study of the. alkaloids, by M. C&chsner de Coninck. 
The author applies the method of MM. Hoogewerf and Van 
Dorp to the treatment of some iodides of pyridic ammonium— 
isomethylate of pyridine, C,H;N,CH,I, and iodethylate of 
pyridine, C;H,N,C,H;I.—On the normal dinitriles 


CN—(CH,),—CN, 


by M. L. Henry.—Chemical researches on the products of the 
eruption of Mount Etna during the months of May and June 
1836, by M. L. Ricciardi. The sands collected at Cibali were 
of a blackish colour, consisting mostly of amorphous detritus 
mixed with crystalline fragments of labradorite, olivine, and 
pyroxene readily affected by the magnet. The ashes ejected on 
May 28-29 present similar characteristics with a larger quantity 
of salts soluble in water.—Volumetric analysis of the sulphur in 
the sulphides decomposable by hydrochloric or sulphuric acid, 
by M. Fr. Weil.—Researches on the growth of beetroot, by M. 
Aimé Girard. This papereals especially with the stalk, which 
during growth consists of a tissue, in the elementary organs of 
which water and sugar, forming a constant quantity, are mutually 
replaced according to the circumstances.—Researches on the 
structure of the scorpion’s brain, by M. G. Saint-Remy.—On 
the structure of the germ vesicle in Sishonostoma diplochatos, 
Otto, by M. Et. Jourdan.—On the post-embryonic evolution of 
the vitelline sac in birds, by MM. Charbonnel: Salle and Phisalix. 
—Qp the vascular system of Spatangus purpureus, by M. H. 
Prouho.—On the glands of insects: a pretended ‘‘new type of 
elastic tissue,” by M. J. Gazagnaire. The paper deals espe- 
cially with the unicellular glands first described by Meckel in 
1846,and afterwards studied by Stein, Sirodot, Leydig, and 
others. To these are referable M. H. Viallanes’ pretended 
“elastic cellules."—On some histological peculiarities of the 
digestive tube in the simple Ascidians, and especially the 
Cynthie, by M. L. Roule.—On the geological constitution of 
the Pyrenees: the Triassic system, by M. E. Jacquot. The 
author’s investigations lead to the conclusion that along the 
French slope, from the banks of the Nive to the Teck valley, 
the Triassic formation presents a uniform composition, recalling 
that of the.ranges in Franche-Comté, Provence, and Lorraine. 
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Physical Society, May 21.—Dr. König spoke on the 
modern attempts towards laying down an unexceptionable 
basis of mechanics. Among the axioms of“mechanics the law of 
inertia set up by Newton was the most important, but neither the 
conceptions of time, which lay at the basis of thee idea of uniformity, 
nor the conception of the straight life, were precisely definable 
without further assumptions. A wpdle series of attempts had 
been made to fix these fundamental conceptions, attempts which 
the speaker briefly sketched. He came to the conclusion that 
as standard of time not the movemgnt of translation, which could 
never be absolutely measured, but the movement of rotation 
must be recognised. The movement of rotation was perceptible 
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in itself, namely, through the oblateness of fhe rotating ball 
With regard to the straight line, that is with regard to our co 
ordinate system in space, the speaker accepted the ideas se 
forth last year by Herr Lange of leipzig, who started with 

notion developed by Prof. James Thomson of Glasgow. Dr 
König gave a graphic representation of the idea which had bee: 
only mathematically developed and established. According tı 
this representation it was possible, when three points de 
scribed in a particulag space any paths whatsoever, to follow wit! 
a co-ordinate system these movements in such a manner that al 
three points moved rectilinearly. Experience taught that wher 
three points described straight lines to such a co-ordinate system, 
each fourth, fifth, and so on, did it as well. Thus in the move 
ments of rotation, and in the mobile co-ordinate system, unexcep: 
tionable bases of mechanics might be found whereupon to raise 
asuperstructure, just as mathematics was built up on its axioms. 











te 


BOOKS AND PAMPHLETS RECEIVED .- 


“Official Guide to the Museums of Economic Botany, Kew,” No. x 
“ Dicotyledons and Gymnosperms,” 2nd edition (Eyre and Spottiswoode).— 
“ Quarterly Journal of Microscopical Science.” June (Churchill).—" Cha? 
nger Reports,” vol. xiv. “Zoology.” —“ Hygiene of the Vocal Organs,’ 
by Dr. M. Mackenzie (Maemillan).—‘‘ Disorders of Digestion ; their Conse 
quagces and Treatment,” by Dr. T. L. Brunton (Maemillan).— Photo. 
Micrography,” by I. J. Jennings (Piper and Carter),—‘“ Birds on the Britist 
List,” by Rev. G. Smart (R. H. Porter).—'' Proceedings of the Linnear 
Society of New South Wales,” vol. x. part 4 (Cunninghame, Sydney).— 
‘Proceedings of the Physical Society of Moscow,” tome viii. No. 2.— 
“Bourne’s Handy Assurance Directory, 1886” (Bourne, Liverpool).— 
‘Journal of Anatomy and Physiology,” July (Williams and Norgate).— 
“ General Index to the Year-Book of Pharmacy for the Years 1864 tc 
1885 ” (Chuchi. The Great and Growing Question of Vaccination” (E. 
W. Allen).—‘‘Studies from the Biological Laboratory, Johns Hopkin: 
University,” vol. iii. No. 7. 





CONTENTS PAGE 
Kepler's Correspondence with Herwart yon Hohen- 
burg. By Miss A. M. Clerke. .... h.a.. 18 
Upland and Meadow. .............. IOC 


Letters to the Editor :— 


On Refractometers.—Dr, J. H. Gladstone, F.R.S. 192 
Luminous Boreal Clouds.\—D, J. Rowan. .... 192 
Amptre’s Rule.—W. L. ; L. Cumming; Georg 
M. Minchin. (Mlustrated). 2... 1... 192 
An Earthquake Invention.—Prof, John Milne . 193 
Professor Newcomb’s Determination of the Velocity 
of Light—Miss A. M. Clerke ....... + 193 
Solar Halo and Sum Pillar seen®on June 5, 1886.— 
oF, A. Bellamy. (Wustrated). . 1... 44. 193 
The Enemies of the Frog.—H. Ling Roth .... 194 
ý Chronology of Elasticians.—Prof. Karl Pearson . 194 
Solar Meteorology . . saosa 194 
Seismology in Japan. By Prof. J. A. Ewing 195 
Recent Advancés in Sanitary Science ,..... 196 
Sale of the Jardine Ornithological Collectioh . .. 199 
Notes... . 22s wee eee ewe ee we we «6199 
Our Astronomical Column :— : 
Black Transit of Jupiter’s Fourth Satellite a 202 
Comets Brooks I. and III. .®e, 1... a.% .'. 202 
Nova Orionis . . . 1 ee ee ee eee se sos 202 
TO SagittÆ -a oi eee e e ri ee we . 203 
Astronomical Phenomena for the Week 188 
July 4-10. .... ere bedja ee seers 203 
National Smoke Abatement Institution. By E, 
White Wallis .......... poai Bede s 203 
The Wings of Birds. By Prof. W! H. Flower, ° 
FORTS soe oe cea ae Be eae Ta eae ra + 204 
The Sun and Stars, VII. By J. Norman Lockyer, 
F.R.S. (illustrated) «6 ee eee ee... 206 
Scientific Serials. .... $. a 0... 2... . 207 
Societies and Academies...) 2... 1 ee e. e 208 
Books and Pamphlets Receivgd, Rae Onin aise ania 212 





a 
THURSDAY, JULY 8, 1886 


—*6 





oe 


e 
THE ETIOLOGY OF SCARLET FEVER 
A REPORT has just been issued by the Medical 
Officer of the ,Local Govergment Board, the im- 

portance of which, as regards the etiology and prevention 
of a widespread infectious disease, deserves the most 
careful attention of sanitary officers and the general 
public alike. Hitherto the general assumption pre- 
vailed that infection with scarlet fever has always had its 
origin from the human subject, that is to say, that 
scarlet fever is always transmitted to the human sub- 
ject from a human being affected with the malady, 
“eithef by direct contagion in its wider sense, or through 
milk, cream, &c., previously contaminated with the 
contagium derived from a human source. Inthe present 
Report we have an account of an extensive outbreak of 
scarlet fever in the north of London at the end ®f last 
and the beginning of the present year amongst the con- 
sumers of milk derived from a particular farm at Hendon. 
The first part of the Report of the Medical Officer con- 
tains an account by Mr. W. H. Power, Inspector to the 
Medical Department of the Local Government Board, of 
an investigation into this outbreak, and the evidence 
brought forward by Mr, Power is absolute and conclusive : 
it proves by a chain of circumstantial evidence as com- 
plete as can be wished, that this particular outbreak of 
scarlatina was transmitted by milk which could not have 
been previotsly contaminated from a human source. 

Moreover, Mr. Power proves that certain milch cows 
recently added to the dairy and affected with a particular 
malady were the source from which the contagium had 
been derived ; further, that as this malady once intro- 
duced by a few cows into the dairy spread to other 
milch cows, so the amount of milk containing the con- 
tagium, and also the number of cases of scarlatina 
amongst the consumers, increased, and as the milk-supply 
was djscontinued so¢he spread of scarlet fever abated. 

The malady with which the cows were affected consisted 
chiefly in a particular kind of ulceration of the teats and 
udder, and perhaps some slight cutaneous disorder. » As 
regards the general health, the feeding and milking capa- 
city, the cows seemed to present very little alteration. 

The second part of the Report corttains an account, by 
Dr. Klein, of the minute pathology and etiology of this 
cow disease. In the first place, Dr. Klein ascertained 
that the local disease on the teats and udder is inoculable 
in its specific characters into healthy calves; secondly, 
that the c&ws affected’ with the local disease of the udder 
and teats were at the same time affected with a disease 
of the viscera, as proved by the post-mortem examination, 
in many respects similar to a mild form of scarlet fever 
in the human subject. 


e From the ulcers of the cow Dr. Klein isolated by 


*cultivatton a streptococcus or chain-micrococcus, pos- 
sessed of distinct and special characters, both as to 
morphology and mode of growth in various nutritive 
media, particularly in milk: in this latter it grows in a 
peculiar manner, eand ery luxuriantly.. With artificial 
cultures of this streptococcus a disease was produced in 
calves by subcutanequg inoculation which bears a striking” 
VoL. XxxiIv.—No. 871 
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resemblance ta scarlet fever in man. The conclusion is 
thus forced on us that this streptococdus is identical with 
the mateyjes morbi ; further, thet the scgrlatina pro- 
duced if thè human subjgct by tbe pee (ie of mith 
from the Headon farm was an experiment, carried dut on 
e. large scale, of infection with a cultivation in mak of the 
above streptococcus; and lastly? that the milk of the 
cows affected with the specific ulcers of the teats an@ 
udtlers became charged with the contagium by the hands 
of the milker during the act of milking. Although there 
are many details still wanting to ‘complete the research, 
particularly those regarding the transmissibility of scarla- 
tina from the human subject to the cow, there is sufficient 
evidence at hand already to warrant the hope that by a 
proper and effectual mode of superintending milk-farms 
it will be possible to considerably limit this dire scourge 
A suggestion that at once presents itself is this: granted 
that the above-mentioned streptococcus is the real cause 
of the malady, there is no reason to doubt that boiling the 
“milk would effegtually destroy its life and infective power, 
just as is the case with all micrococci. True, the danger 
to contract scarlatina would hereby not be altogether 
annihilated, since cream cannot thus be disinfected, anc 
since scarlet fever can unquestionably be contracted from 
a human source, but it must be obvious from this con- 
clusive Report that milk øer se coming from an infecte ! 
cow plays a considerable rôle in conveying scarlatina 
from the cow to the human subject. 


OILS AND VARNISHES 
Oils, Resins, and Varnishes. Edited by James Cameron 
F.LC. (London: J. and A. Churchill, 1886 ) 
HIS work, according to the preface, is intended to b? 
“a hand-book useful to all interested in oils ans 
varnishes, and especially to oem; stsø pharmacists, mans 
facturers, and technological students.” The editor furthe, 
states that in preparing this volume he used the infprna 
tion in Cooley’s “ Cyclopedia,” which he has “ supple- 
mented from the latest publications.” The modern litera 
ture of oils and varnishes exists chiefly in the form o! 
workshop recipes, in trade journals, technological d ction 
aries and pharmaceutical publications, and if Maybods 
ever wanted to know anything about the useful ani 
heterogeneous products comprised under these terms hy 
not unfrequently found it necessary to waste a good deat 
of time in hunting up the required information. This la~t 
addition to Messrs. Churchill’s Technological Hand-booh- 
will therefore be valuable to those engaged in severa 
distinct branches of industry, and the editor has certain’, 
displayed considerable judgment in the selection anu 
arrangement of the scattered materials which he ha 
brought together in this little volume of some 370 page 
in lengthy, 

Chemically speaking the Word “oil” has*no precise 
meaning. It seems in fact that an oil may be any:hin,, 
that is not water, since we have oils among such distinct 
families of ogganic® compounds as the alcohols, acids. 
aldehydes, hydrocarbons, &c. ‘Thus in Chapter L, en 
the “Chemistry of “Oils,” these compounds are in th 
first place classed under the usual heads of “fixed” and 
“volatile.” Animal aad vegetable fixed oils being gene- 
rally ethereal salts of glycerol and acids @ the fatty ana 
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oleic series, we have in this chapter brief descriptions of 
glycerol (nitroglycertl and dynamite), the fatty acids from 
butyric upwa ds, and ¢he acrylic series from oleic acid 
upwards. The descriptions of, the acids are *c8ncisely 
given Pand their occurrence, preparation, apd physical 
propefties briefly described. 
higher homologues of the acids of these series but little 
ig known, and the name ‘of the acid which heads each 
paragraph is simply followe& by its empirical formula. 
This treatment is all that ig necessary in such a work as 
the present, but it well certainly occur to the more 
advanced chemical readers that a very wide field of inves- 
tigation is offered to those who interest themselves with 
the question of isomerism among these complicated com- 
pounds, Considering the cheapness and abundance ‘of 
the commofer animal and vegetable oils in daily use it 
does appear somewhat remarkable that more work has 
mot been bestowed upon them by scientific chemists, and 
that the information which we “have concerning them 
should be almost confined to their commercial testing 
and valuation, bg ig 

Animal oils, fixed and volatile, are described in the 
second chapter, the former being divided into animal oils 
proper (butter-fat, lard, neat’s foot, tallow, &c.), fish oils 
(cod-liver, seal, sperm, whale, &c.), and insect oils (niin, 
ant-grease, &c.), Among the volatile oils of this class we 
have bone-oil, castoreum, and civet oils (animal), and 
ambergris (fish). The third and fourth chapters are 
devoted to vegetable oils, a list of 19 drying and 23 non- 
drying oils being given. Linseed and olive oils, the most 
important members of this group, naturally claim the 
dargest amount of space, and the technology of these pro- 
ducts is well treated of. The volatile vegetable oils are 
very fully dealt with, no less than 56 pages being devoted 
® their consideration. After a description of the various 
methods of extraction lyrwistillation, solvents, &c., the 
oils themselves are described individually according to 
their vegetable sources, the botanical names of the class 
and order being followed by a descriptive list of the oils 
obtained from each group of plants. Thus under A uran- 
tiacee we have the oils of bergamot, cedrat, citron, 
lemons, limes, neroli, and orange ; under Caryophyllacee, 
cajeput and clove oils, and so forth. 

In the fifth chapter, empyreumatic, medicated, mixed, 
and perfumery oils are treatedof. We give a specimen of 
the editor’s conscientiousness in his description of medi- 
cated oils:— EARTHWORM OIL. Syz. Oleum lumbrt- 
corum (E. Ph. 1744). Washed earthworms, 4 Ib. ; olive oil 
Ib pint; white wine, 4 pint. Boil gently till the wine is 
consumed, and press and strain.” We are not informed 
what special merit is possessed by this gruesome con- 
coction, but it was no doubt applied in good faith in the 
last century. Under “mixed oils” will be found a col- 
lection of strange mixtures, some of which might have 
formed ingredients in that charm of powerful trouble” 
brewed by the witches in Macbeth. Theefamiliar “nine 
oils” of the past generation of housewives, and even 
furniture oil, find place herein, togetfier with some three . 
dozen others. Chapter VI. contains an account of waxes, 
which are classed as animal, vege@ble, and artificial, a 
useful method of distinguishing these substances by their 
behaviour with chloroform concluding the section. 

The seventf chapter, a somewhat lengthy one, is 


Of the chemistry of the, 
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devoted to mineral oils, viz. those obtained by*he distilla- 
tion of shales, coal, lignite, and peat, and those found 
naturally formed ,in various parts of the world. The 
treatment of coal-tar and the petroleum indugfries are 
well described, and the chapter concludes with sections 
on the storage of petroleum and the construction of petro- 
leum lamps. Oil pening is treated of in the eighth 
chapter, which is a short one—almost too short consider- 
ing the large number of processes whicheare now or have 
been formerly in use. The methods for refining tallow, 
wax, petroleum, and resin oil are included in this chapter, 
besides the purification and bleaching of animal and 
vegetable oils proper. f 

The longest chapter in the book is the ninth, which | 
extends to 109 pages, and is devoted to the important 
subject of the testing of oils. This chapter is certainly a° 
good one, both for thoroughness and the arrangement of 
its contents. Thus the testing of an oil may have for its 
object, the determination of purity, the lubricating effi- 
ciency% or the illuminating value. The purity may be 
ascertained by chemical or physical tests, both of which 
methods are very fully and lucidly treated of for each 
class of oils. Among physical tests are described the 
various methods of determining the specific gravity and 
melting point, cohesion figures, &c. The descriptions of 
the latter, which are quoted from a paper by Miss Crane, 
would have been of more value if figures had been given. 
The chemical tests, qualitative and quantitative, are given 
with great completeness. A figure of Abels petroleum 
tester and the method of using it as prescribed by the 
Act of Parliament finds place in this section.* For testing 
the lubricating value the machines of Stapfer, Thurston, 
and Bailey are described and figured; for viscosity the 
apparatus devised by Lamansky, and by Townson and 
Mercer ; and for fluidity the apparatus of Bailey is also 
described and figured. The section on illuminating effi- 
ciency is not so full, and might be advantageously 
expanded in a future edition. 

Chapter X. is devoted to resins and varnishes, and the 
last chapter contains descriptions of Mills’ bromine ab- 
sorption process and NHirscholm’s method of testing 
resins. “The appendix contains some useful tables of 
priees, of the amount and value of the export of seed oils 
during 1882, 1883, and 1884, and of the production of 
shale oil in the United Kingdom during the last five 
years. s , 

From the foregoing epitome of the contents*it will be 
seen that the volume, although.a small one, gives a most 
comprehensive view of the subject of which it treats, and 
the amount of useful information which has ‘been con- 
densed into this small compass fs mainly @ué to ‘the 
concise mode of treatment which the editor has adopted. 
We can certainly recommend it to those for whom it is 


written. R. MELDOLA 
e 





HARTLAUB ON THE MANATEES . ° 
Beiträge zur Kenntniss der Manatus-Arten. Von Dr. 
Clemens Hartlaub (Bremen). Separatabdruck a.d. 
Zoologischen Fahrbichern, Band I. (1886.) 


e 
AMONGST other interesting artides with which Dr. 
Spengel’s new zoological journal has commenced 
its career is one by Dr. Clemeng Hartlaub (son of the 


~ 


` Zuly 8, 1886] . 





e 
veteran ornithologist of the same name) which deserves 
special attention, as devoted to a somewhat neglected and 
imperfectly known greup of the class *®f mammals—the 
Manatee® or “sea-cows,”as they are popularly called, 
The Manatees constitute, as is well known, one of the 
three modern representatives of the formerly more ex- 
tensive order of Sirenians, or “ HerW@ivorous Cetaceans,” 
as they are sometimes, though not very correctly, de- 
nominated ; for Ris doybtful whether they have any near 
relationship to the true Whales. One of these three 
forms—the RAytina stelleri—is already extinct ; the other 
two—the Manatee and Dugong—are rapidly diminishing 
in numbers before the advancing tide of civilisation, and 
it is highly desirable that full details of their structure 
and habits should be obtained and recorded before they 
are “improved” off the face of the earth. 

Dr. Hartlaub, having examined the skulls and other 
specimens of Marat served in the various museums 
of the Continent, presents us with a 7ésvmeé is investi- 
gations in two well-ordered and well-illustrated essays. 
In the first of these he describes the skull of the African 
Manatee (Manatius senegalensis), and compares it bone 
by bone with that of the American Jf. latirostris, fully 
establishing the specific difference of the two forms, 
which hàs been doubted even by some of our most recent 
and best authorities.1_ In the second memoir he describes 
for the first time the skull of the South American Mana- 
tus inunguis, a species absolutely ignored by the great 
majority of naturalists, and shows its distinctness from 
M. lattrostrig. 

It is hardly necessary even to recapitulate the points of 
difference between these three forms of Manatees, which 
Dr. Hartlaub has given at full length in these memoirs, 
and which seem to be sufficiently obvious on reference 
to his well-drawn figures. But a few words may be added 
on the geographical distribution of the three living Mana- 
tees, so far as this is at present known to us. 

The African Manatee inhabits the west coast of that 
continent from the Senegal down to the Quanza, and 
penetrates up the lager rivers far into the interior. In 
the: Senegal it has been recorded by Adanson, in the 
rivers of Liberia by Biittikofer, in the Niger and Benué 
by Barth and Vogel, in Gaboon by Du Chafilu, 
in the Lower Congo by Johnston and Pechnel-Loesche, 
and in the Quanza by Monteiro. Whether the “Charuf 
el bachr;? or water-sheep, ascertained to exist in 
the Uelle by Schweinfurth, which is* probably the same 
as the supposed Manatee found in the Shari and Lake 
Tchad by Barth and other travellers, should be referred to 
Manatus senegalensis, or is even a Manatee at all, 
remains arvinteresting subject for future inquiry. But it 
seems tolerably certain that some sort of Sirenian in- 
habits the inland basin of Lake Tchad, and the proba- 
ebility is that it will turn out to be a Manatus. 

In America the exact boundaries of the two species, 
Menatus latirostris and M. inunguis, cannot yet certainly 
be stated, owing to the confusion that has hitherto existed 
between’ these two forms. But it is certain that the 
Manatee occurs on the Atlantic coast of America from 
25° N.L. to 19° S.L., and that those of the Antilles, the 
Gulf of Mexico, and Surinam, are referable to M. 


1 Cf. Flower, ‘‘ Catalogue of Vertebrates” in the Museum of the Royal 
College of Surgeons, part 2,gp. 928, 1884. 
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Zatirostris. Oh the other hand, I. zvunguts is onh 
certainly known from the Amazogs-and its *tributaric>. 
where itet first discovered by Natterer. $r. Hartlaut: 
is inclined to believe that®the Manatee of the coag am. 
rivers of Sovfth-Ea8t Brazil must be likewise AY. tgzmgur:, 
Sut this does not’seem to be probable. It is more like, . 
we think, to turn out that one species is found all alon, 
the Atlantic sea-board, penetrating only slightly up the 
rivers, while the other is confined to the interior, and is «© 
purely fresh-water species. 





OUR BOOK SHELF 


Infant-School Management. By Sarah J. Hale. 
don: Stanford, 1886.) 


Tus is one of the best books on irffant-schow, 
management that we have. seen; the authore-s 
knows exactly the kind of information infants can mos: 
readily assimilate, amd how best to impart it; while on 
the otherehand she is fully aware how dangerous ant 
€vorse than useless the forcing process is. 

he second part of the book consists of sketches it 
lessons in natural history, natural phenomena, foo:- 
plants, and common objects; and if science is to lx 
taught in all our infant schools in the manner ou: 
authoress suggests, we may look forward to a largely 
increased taste for science in the rising generation. 

Here is an extract from the introduction to the 
second part showing the method of teaching whicl: 
she recommends :— 

“In every case the teacher must bring plenty o: 
illustration to bear upon the lesson. In natural history 
the real animal or a good picture, and if possible, somt 
thing or things that it furnishes us with, as, for instanc< 
the fur of the otter, the shell of the tortoise, the quills «f 
the porcupine. Also the teacher should carefully provide 
herself with pictures of animals which afford strong cos- 
trasts to the one with which she is dealing, as well o-» 
those which bear some general resemblance to it, that she 
may exercise the discriminative as Well as the assimila- 
tive faculty of her pupils. In all object lessons, various 
specimens of the object should be produced for examina- 
tion and description ; the little ones themselves must dı 
the main part of the latter under the teacher’s guidance 
for these lessons are not only to enable the children te 
form new ideas, but they are also intended to train then: 
in giving expression to such ideas. The teacheg must 
make good use of the black-board, and should practise 
drawing objects, so that she may illustrate with facil:ty 
and precision any particular point of her lesson which 
can be so illustrated. All the materials, pictufes, dia- 
grams, &c., which the teacher provides from time ic 
time, should have their place in the school museum: 
ready for future needs, and the children should be en- 
couraged to bring contributions to such a museum 
particularly such as the lessonsgthey receive may suggest. 
Object-lesson cards, pictures, and all illustrations should 
be carefully used, and when not in use, have their prope: 
places on wall or shelf. The teacher should arrange ai 
specimens in the museum, and have each addition neat; 
labelled and catalogued.” 


(Lo i- 


e 
A Year in Brazil, By Hastings Charles Dent, C.I.. 
F.L.S., F.R.@S. With 1o Full-page Illustrations aru 
2 Maps. (London: Kegan Paul, Trench, and Cv. 
1886.) ° e 


Ld 

THIS is a very interesting account of a year’s sojourn ir 
an interesting country% and although the author went owt 
for a special purpose, to survey for a railway, every 
moment of his spare tie was taken up in making collec- 
tions and taking notes in most of the branghes of natura. 
history. The scientific interest of the book is maiz! 
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confined to the nofes on animals, birds, reptiles, insects, 
and the parasitic torments of Brazil, notes on botany and 
on geologygtogether*with a discussion of thg theory of 
evolution ant observajons mage on protective @olouring 
and mimicry. 

With, reference to the theory of evolution the author 
states that he has constantly endeavoured to oppose if 
on the ground apparently put forward by theologians 
‘many years ago before they knew what the theory really 
was ; and we think that if our author will continueehis 
scientific studies a little Isnger he will probably find that 
the arguments he useseagainst it are really not in point. 


By Walter 
(London : 


The Colloguial Faculty for Languages. 
Hayle Walshe, M.D. Second Edition. 
Churchill, 1886.) 


THIs is a book full of pleasant gossip round the central 
idea embcllied in its title ; hence we have essays on the 
nature of genius, the conditions regulating’ colloquial 
faculty, and the causes of variety of colloquial faculty and 
faculty for translation. ° 

In the chapter on composition in foreign tongues it is 
pointed. out that the man of science proves now and the& 
well capable of wrestling effectively with the humorist on 
his own ground of the. “tere humaniores, and gives as 

van example Herbert Spencer’s exposé of abounding errors 
in a passage from Addison quoted by Matthew Arnold, as 
an example of classical English. 

We gather from our author that the English race is not 
the most gifted with the colloquial faculty, and a remark 
of Prince Bismarck’s is quoted that he had always found 
that an Englishman who could speak good French was a 

“doubtful character. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 
SI The Editor urgently requests correspondents to keep their letters 
as short as possible. me pressure on his space is so great 
. that it is impossible otherwise to insure the appearance even 

of communications containing interesting and novel facts.) 


Periodicity of Glacial Epochs 


PERMIT me to ask, as a matter of international comity in 
science, the help of my learned British colleagues in the follow- 
ing matter. 

I ap just now occupied upon a work treating upon the 
-periodicity of glacial epochs, a question which has already been 
broached by me in previous writings several years ago. The 
cause of this phenomenon being attributed by the astronomers, as 
.well ase by the majority of geologists, to the displacement of 
the perihelion, whose cycle is 21,000 years, it follows that, ac- 
cording to the actual position of this point, the ice now covering 
the Antarctic regions had its maximum of intensity at about the 

- year 1250 of our era. For the same reason, the iœ of the 
boreal hemisphere must have offered at this same epoch its 
minimum of intensity. Co#sequently the latter must have been 
increasing since the close of the thirteenth century, while the 
former must have been receding. The researches of European 
geologists must have shown a marked. extension of the glaciers 
of Spitzbergen, Greenland, &c., since the beginning of the 
fourteenth century, and a recession of vegetation from the lati- 
tude of Sitily to the Polar Gircle. But we in France are not 
informed of what has happened in the southern hemisphere since 
„the arrival -f the first navigators. I woul@ therefore, in the 
name of science, beg of any British officers, consuls, or scientific 
observers who are, or may have beer® cellecting facts at stations 

. near the South Pole, in Patagonia,, Mew Zealand, Tasmania, 


and elsewhere, to communicate to me directly, or through your’ 


columns, any information they may hve upon this subject. I 
wish to know whether, since the first arrival of Europeans in 
those regions, the ice-field has shoyn a recessive movement, 
accompanied by an inverse tendency of vegetation. 

Tarascon, Ariège, June 27 ADOLPHE D’ASSIER 
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Evidence of Man and Pleistocene Animals in North 
Wales prior to Glacial Deposits f 


Some of the regiilts recently obtained during the researches 
carried on at the Tremeirchion caves under the ‘supesintendence 
of Mr. E. Bouverie Luxmoore and myself, seem to, me of so 
much importance that I have thought it advisable to communi- 
cate them, in anticipation of the full report which will be pre- 
sented to the Britisl® Association, especially as an important 
section is now exposed, and may be examined by any one de- 
siring to do so, which will probably have t® be covered before 
the end of the summer.? . : 

In continuing our explorations this year, by means of a grant 
from the British Association, we found that -the Cae Gwyn 
Cave (described in my paper in the Quart. Fourn. Geolog. Soc. 
for February last) had come to an abrupt termination in a 
plateau of Glacial deposits. On further examination it was 
found that this must have been the main entrance into the 
cavern when it was occupied by the Pleistocene animals, and 
that the Glacial beds in and upon it must have been deposited 
subsequent to the occupation by the animals. As in the other 
parts of the cavern, the cave-earth at the entrance—a brow, 
sandy clay, contained fragments ite floor and of 
stalactites alk i gular fragments of limestone. The 
bonegaiso occurred at all angles, showing that the contents had 
been greatly disturbed by water action, The bone earth was 
covered over at the entrance and for some distance inwards by 
a few feet of stratified sand, containing well-scratched „boulders, 
and it, as well as the sand, was traced for a distance of fully 
6 feet beyond the entrance under the series of Glacial deposits, 
shown in the section. : n 

In digging outside the entrance, the floor of which®is 20 feet 
below the surface of the field, it was soon found that we could 
not extend our researches outwards, owing to the nature of the 
lower deposits, chiefly sands and gravels, without making an 
opening into the field. By the kindness of the owner, Mr. 
Edwin Morgan, a shaft was allowed to be dug in front of the 
opening, about 9 feet across at the surface and over 5 feet at the 
bottom. This shaft was subsequently widened &t the bottom, 
in consequence of some falls, and the lower part, except at one 
point, had to be carefully faced with timber. The upper part of 
the shaft is now much widened and sloped. To make it certain 
that the Glacial deposits are continuous from the shaft in a west- 
erly direction, I had the beds probed at different points for a 
distance of about 70 feet ; and subsequent examination showed 
clearly that there is here an extensive terrace of drift reaching to 
heights of between 400 and 500 feet above Ordnance datum. 
The section was carefully taken at two different points in the 
shaft by Mr. C. E. de Rance, F.G.S., of the Geological Survey, 
and myself, and in doing so we found well-scratched boulders 
in each of the deposits. Among the boalders found are granites, 
quartzites, flint, felstones,"diorites, volcanic ash, Silurian rocks, 
and limestone. Silurian rocks are most abundant. It is clear 
that we have here some rocks from northern sources along with 
thtse from the Welsh hills, and the manner in which the lime- 
stone at the entrance to the cavern is smoothed from the north 
would indicate that to be the main direction of the flow. A 
small but well-worked flint flake was dug up from the bone earth 
on the south side of the entrance on June 28, in the presence of 
Mr. G. H. Morton, B.G.S., of Liverpool, and myself. Its posi- 
tion was about 18 inches below the lowest bed of sand. Several 
teeth of hyzena and reindeer, as well as fragments of bone, were 
found at the same place, and at other points in theghaft teeth of 
rhinoceros and a fragment of a mammoth’s tooth. One rhino- 
ceros tooth was found at the extrem® point exaiinéd,- about 
6 feet beyond and directly in front of the entrance. It seems 
clear that the contents of the cavern must have been washed out 
by marine action during the great submergence in mid-Glacial 
time, and that they were afterwards covered by marine sands and, 
by an upper boulder-clay, identical in character with that found 
at many points in the Vale of Clwyd, and in other places on the 
North Wales coast. . 

The facts obtained seem to me to prove cofelusivelț that man 
and ihe Pleistocene animals must have lived in parts of the 
North Wales area, and have occupied some of the caverns, before 
the period of the gredt submergence indicated by the Moel 
Tryfaen and other high-level sands; hence certainly before the 
Upper Boulder-Clay was deposited? . eè HENRY HICKS 


* Tremeirchion is about four miles from St. Asaph, and less than two 
miles from Bodfari Sta‘ion on the Chester My and Denbigh line. 
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e Ampére’s Rule 


BEGINNERS are certainly, as. Herr Daehne says (NATURE, 
June 24, p. 168), liable to get a little ‘‘mixed” in reference to 
the above mem. technica; chiefly, I think, får want of some idea 
sufficientlp prominent to fix itself on the mind to the exclusion 
of others. 

I have found the following slight modification’ of the original 
rule pretty easily remembered and applied. 

It may be taken as agreed— ee 

(1) That the Acad is more important (‘‘ more worthy,” as the 
old grammars put #) than the feet. 

No one except an acephalous mollusk will deny this ; and 7 
is not a fair judge. 

(2) That the rigt hand is more important than the left hand. 

The left-handed people are a mere minority (and a nuisance 
at cricket) ; and minorities are, according to modern Radical 
ideas, “une quantité négligeable.” 

3. That the N-seeking pole is that part of the compass-needle 
to which attention is mainly directed. 

° Now,—If a person places himself so as to face the needle, and 
a current goes from HEAD to foot, the N-SEEKING pole moves to 
his RIGHT hand. 

This is practically the form in which the rule is given in 
Prof. Balfour Stewart’s ‘‘Lessons in Physics.” One of the 


very useful for illustrating the above rule. Its right arm may be 
stretched out sideways at right angles to the body, and it may 
then be held close to the wire in various positions ; paper arrows 
being tied to the latter, to mark direction of current. 

Eton College H. G. MADAN 





Halos 


As the atmosphere appears recently to have reassumed in a 
marked degree some of the peculiar conditions which pertained 
to it during the time of tfe great sun-glows, I have thought it 
worth while to send you notes from my diary of some effects 
observed by me :— 

June 14.—BRetween ro and 11 a.m. Complete solar halo of a 
coppery colour. It lasted more or less distinctly for some time, 
and gradually faded. I saw no trace of mock suns. 

June 23.—Between 10 and 10.30 p.m. there was a curious 
pearly green light in the north-north-east, and some peculiar 
pearly green clouds (?) floated from north to west. At first I 
thought this was an auroral display, but probably it was due to 
the same cause as the ‘‘ glows.” 

June 15, 23, 30, July 1, 2, and 3.—After-glows of the usual 
pinkish hue. J. H. A. JENNER 

4, East Street, Lewes, July 3 
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* The Microscope as aeRefractometer 


I HAD no idea that the short paper you did me the honour to 
print on this subject would have led any one to suppose that a 
claim was made for the discovery of a new principle in physics, 
or that the microscope was to be used for the first time in ques- 
tions on refraction. 

In so short a space it was impossible to,tell over again the tale 
of progress in this branch of physical optics, and to signalise 
every worker in the field by name. Soemuch has already been 
done in the perfecting of optical instruments, that the utmost 
one can now hope to do is, by a slight improvement here and 
there, to render them still more serviceable. 

All that was claimed as new in my paper of June 17 was— 

(a) The €se of the m&rked slip, structure of cell, superposed 
cover-glass. 

(8) The measurement of the linear distances between the 
images by a finely graduated “ fine adjustment ” screw. 

e (y) The use of an objective of high amplifying power (a 
1/20-inch homogeneous immersion may be used if the shoulder- 
Pe of the cell are made with talc, and the cover-glass very 

etin). 

* It is of course*possible that one or all of these details is not 
new ; but, in spite of the authorities quoted by Dr. Gladstone 
to show the previous employment of the microscope in questions 
of refraction, I still maintain their claitns to novelty to be valid ; 
and, evei? supposing they are not new (which has yet to be 
shown), my greatest®offenc® is that of independently arriving at 
a previously known method. And, considering the attention 


that our most eminent pisiasi have bestowed upon thee 


against it 
upon befone the third decipal figurg ; (2) the 
the drop of fluid under examination cannot be taken. e 


an expert as Dr. 
recognition of the novelty of my method escaped acknowledy: 
ment in his notice, 
escaped observation also. 
that the index of refraction of black ink may be obtained, + 
result which would puzzle any one to arrive at who restrictie) 
himself to the use of the hollow prism. 


in refraction no one ever doubted ; if Dr. 
writing, had had the time to go step I 
method, he could scarcely have refrained from acknow ledgirs 
that in its essentials it was hitherto unpublished. 


to the abstract of the paper recentl 








subject, the wonder is that this has not more frequently been the 
case. 


° 
As to the efficiency of the method, the only objections urged 
Dr. Gladstone are: (1) ifs results gono: be relied 
emperature of 


‘As to the frst objèction, if we take xy #25 the talyilaged in- 


a@dexes of refractior? of two known substances, ẹ as representin 
the difference of distance between *he images of the marh- 
viewed through them, 
ang d the corresponding symbots for the fluid under examun.t:- 
tion, we have the following equatjon to determine x :—- 


and measured by the fine adjustment, » 


fe Hy B ô 


Bom ha d 


And Isee no more reason to limit the exactness of this to the third 
decimal figure than in the formula used with the hollow prisin. 
Moreover, if a vernier is attached to the 
result may be relied upon with still greater accuracy. 


fine adjustment the 


(2) As to the temperature. In the case of mest fluids th: 


may be taken from the bottle containing the fluid; no grave 
scientific error will arise from the difference in temperature of a 
drop of fluid in contgct with glass on the stege of the micru- 
scope and the same fluid in a glass bottle by its side. 


small articulated wooden figures used as models in draeving is case of ethers, &c., the cell may be temporarily sealed. 


In the 


eAs to the practigal use of the method, the opinion of so know: 
Yladstone is of the greatest weight, but as anv 


I may still hope that its practical us 
So thin astratum of fluid is employe: 


That the microscope has been previously used for experimen": 
Gladstone, befor 
by step through my 


GORDON THOMPSON 
St. Charles’s College, Notting Hill, July 3 


The Bagshot Beds 


As you have given publication (NATURE, July 1, pP. 2104 
real by Messrs. Moncktot. 
and Herries before the Geologic Society, in which they ase t 
that their object was to “‘ disprove” the view lately propounded 
by me, as to the relation of the Bagshot Beds of the Londen 
Basin to the London Clay, perhaps you will kindly afford me 
space to point out to the readers of NATURE (1) that these 
authors have ignored, in dealing with the question, who'- 
chapters of the evidence upon which my view is based—-evideree 
which is continually accumulating, as two forthcoming pape: + 
(one in the press for the Proc, Geol. Assoc., the othe in the 
hands of the editor of the Geol Mag.) will make manı 
fest enough; (2) that in directing their attention merely ‘+ 
sections at the outcrop of the beds they have added litth, 
if anything, substantially, to that on which the old wiew wes 
based, while the lithological distinctions of the Upper an l 
Lower Bagshot Beds (where the latter have been for ages under 
going oxidation) are not sufficiently marked to furnish, in disecn 
nectedesections, evidence which can be anything more than, ʻo 
say the least, equivocal. A. IRVING 
Wellington College, Berks, Julf 3 





The Enemies of the Frog 


In connection with this subject the following incident may be 
of interest to some of your readers. One day, near,ihe kitchen 
area, an unusual “noise was heard: it seemed like the mewin,; 
of a cat combined with a well-sustained w histle. On going t 
the spot, it was found that the noise proceeded from a cat and 
a frog, but it was difficylt to decide from which of the two. 
Every time th cat tguched the frog the sound was produced 
and the frog hopped away. The cat exhibited in his attitudes 
and motions a sort of eajoyment mingled with awe. He wouhi 
just touch the frog very gently with the tips of his paws, then 
watch it most attentively, and when the frog would emit its 
peculiar loud squeak—ifot the usual croak—he would give a 
sudden bound, as if both sirprised and amuse@ ; but he never 
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* attempted during the whole of the proceedings, which lasted | and Spillér, the: British Alizarine Company, fnd Messrs. 
about a quarter of an hour, to bite the frog.* The frog was | Burt, Boulton, and Haywood. , The latter firm exhibited 
removed quite uninjuted, but apparently exhausted either by | a splendid model of their timber creosoting plant. 
fear or by a Sold ex€rigon. _ T. Martyr Amongst other tae products was a sgt of preparations of 
St. Joseph'sWollege, Clapham, Ws ° the new sweetening substance, saccharine, sere by Dr. 

`; ` Fahlberg. The Broadburn Oil Company showed a very 

Hybtide between the Black Grouse ang the Pheasant ¢ complete set of shale products. The sugar industry was 
Gr S Se a noes = represented by a set of polarimeters, models and speci- 

IN Varrell’s “British Birds,” ath ed. vol. iii. p. 69 segs a | mens, exhibited by "~. Newlands bf the Clyde Wharf 
number of hybrids between the cock pheasant and the gray hen Sugar Refinery, and by the Beetroot Sugar Association 
are enumerated as having occurred in England. Being desirqus In th F th rening Prof. S. P®Th Aea 
to give a life-sized and colourgd figure of such a hybrid in my l S FONTSE O e sg hie ti My sais ROm pSon aye 
forthcoming work on the black grouse, the capercailziz, and | 2. ecture on waves of light, and Ir. J ohn Castell- Evans 
their allies, I wish to borrew a specimen for a short time, and, | discoursed on explosives. The entertainment was on the 
as my endeavours to procure one have so far been unsuccess- | Whole highly creditable to the College, and many of the 
ful, I beg to make this known through your widely read | firms who sent objects for exhibition have signified their 


pee an hoping that some fortunate posse-sor may be kind | approval by presenting their exhibits to the establishment 
“~~ enough a.communicate with me concerning his willingness to | as lecture specimens. 
lend me a specimen for the said purpose. A. B. MEYER 
Royal Zoodogical Museum, Dresden, July 5 





THE RECENT DISCOVERIES AT TIRYNS* 


ae ESI . HE excavations made during the last two years at 
THE F aR era tn aaa COLLEGE Tiryns, by Dr. Schliemann and Dr. Dörpfeld, have 
aie * throwg new light on what has been hitherto an almost 
gies annual conversasione given by,the students of”! unknown period of Greek history—that far-off time, more 
the above College as the closing event of the session | remote even than the age of the Homeric poems, when 
came off on Friday evening, July 2, and proved in every | Hellenic civilisation had not yet emerged from its Orien- 
way a success. The large number of interesting objects | talcradle, nor developed its highly cultured systems of 
brought together for exhibition certainly speaks well for | social and political government out of the splendid but 
the activity of the various committees which were in- | semi-barbarous tyrannies of Western Asia Minor. 
trusted with the work of organisation, and at the same The literature of Greece has made us familiar with the 
time indicates how widely spread is the interest shown in | later times, when the individual was for the most part 
the welfare of the College by the different firms of manu- | merged in the State, and when the wealth and artistic 
facturers who contributed to the exhibition. The elec- | skill of each city was devoted to public uses, such as the 
trical department exhibited in action most of the appa- | Council-chamber, the Agora, or the stately temples of the 
ratus used for educational purposes in the College. In | gods, rather than to the luxury of any one person. 
this department also were exhibits of apparatus and But at Tiryns a very different picture is presented to 
models by Messrs. Woodhouse and Rawson, the Electric | us: we see a single autocratic chieftain, ruling in a sort 
Apparatus Company, Messrs. Mayfield’s vacuum-tubes, | of feudal state, and occupying a magnificent palace, 
and other electrical and physical apparatus made by this | surrounded by the humbler dwellings of his circle of re- 
firm. The exhibits in the chemical department were | tainers; while; instead of the utmost resources of the 
especially numerous and representative of chemical tech- | architect, the sculptor, and the painter being lavished on 
e nology in most of its bragghes. In the way of apparatus | the shrine of the presiding deity, a mere open-air altar is 
Messrs. Cetti, of Brooke Street, exhibited barometers, | dedicated to the god, and it is the chieftain’s house which 
thermometers, vacuum-tubes, &c. ; Messrs. Townson and | is decked out with the splendours of gilt bronze, marble 
Mercer showed a new Carbonic acid generator, Schutzen- | sculpture, and painted walls. 
berger’s gas apparatus, filter pumps, nickel crucibles and The rock in the marshy plains of Argolis, on which 
basins, Pasteur flasks, inland revenue stills, Abel’s petro- | stands the citadel of Tiryns, is aboutgthree miles distant 
Jeum testing apparatus, &c.; and Mr. B. Redwood lent a | from the Gulf of Naupl®&, and commands an extensive 
set of viscometers, Fine chemicals were exhibited by | view reashing from Argos, with its rich olive-groves, to 
Messrg Hopkin and Williams, and a splendid set of |} Mycenze on its lofty crags, and, between the two, the 
alkaloids and other products by Messrs. Howard ofj onc prosperous sea-port of Nauplia, by the blue waters 
Stratford. Messrs. Pontifex and Wood exhibited sets of | of its sheltered bay. 
pigments and the materials used in their manufacture, The massive fortification wall which surrounds the 
Mr. C.*Richardson a set of specimens illustrating the | Tirynthian Rock was an object of wonder and admiration 
manufacture of cements, Mr. Ashley samples of English | in the earliest historic times of Greece: its enormous 
and foreign lubricating oils, and Messrs. J. and L, Cripps | stones keenly aroused the Greek imagination, and created 
the materials and finished products representing the | legends which attributed them to mysterious Cyclopean 
manufacture of size, glue, and gelatine. Glass manu- builders, and peopled the walls with the demi-gods of the 
facture was represented bya set of tools and specimens | heroic age, such as Perseus and Heracles, whose early 
from the Whitefriars glass-works (Messrs. Powell). | youth was fabled to have been spefit in the ®irfnthian 
Messrs. Field showed a fine series of waxes and other | city—the Tipurs retyioecca of Homer's “Iliad.” This won- 
materials used in candle-making, and a good exhibition | derful wall, some stones of which are no less than 11 feet 
was made also by Price’s Patent Candle Company. The | long and 4 feet thick, was originally nearly 5o feet high 
manufactuye of soap was illustrated by a very complete | at its loftiest part, measuring from its base optside : 
set of specimens contributed from Messrs. E. Rider Cook’s | inside the city the height was very much less, as its 
works at Bow and by Messrs. Knight, &œ Cotton seed | lower part acted as a retaining wall, which kept up the 
and its products were shown by Messrs. W. and W. H. | loose earth which formed a level interiowsurface above 
Stead of Blackwall and Liverpool# «lhe specimens and | the irregular contour of the rock. as 
diagrams sent by Gaskell, Deacop,*and Co., of Widnes, The southern part of the Acropolis wall, where it in- 
gave an excellent idea of the alkali, fnanufacture in this | closes the great palace, is a very complicated structure, 
country. Z 1 ©The Prehistoric Palace of the Kings of Tiryns.” Th@ results of 
The collection of coal-tar products was especially rich, | the latest excavations, by Dr. Heary Sch emanns The preface by Prof. 
specimens having been sent by the Badische Company, F. Adler, and contributions by Dr. Wm. Dörpfeld. ith 188 woodcuts, 24 


= z plates in chromolithography, z map, and 4 Plans. (London: John Murray, 
the Hoechst Golour Works, Messrs. Brooke, Simpson, |-386). f i 
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containing Bng rows of small vaulted chambers averaging”! With the excéption of three very narrow poster: - 
about 14 feet by 12, all opening into a long vaulted | there is only onc entrance into the citadel ; and. this ise: 
passage, the whole formed in the thickness of the wall | skilfully contrived so as to make at? defencg as easy o 
itself, which at some@laces consists of*nearly 40 feet of | possibles ® l 7 
masonry. Two stories of these chambers existed, one After breaking through the oute® gate, which was gom- 
above the other: the lower story is of solid stone | manded by æ towewon the right or unshielded side af ire 
masonry, built of large hammer-dressed blocks, bedded in | enemy, the assailants would have found themse.ves ia. 
clay cement. The upper tier of chambers was built of | narrow passage with massive waMs on both sides, avs 
sun-baked bricks, like the upper fart of the wall round strong inner gates at each end; and in this cramy es 
Athens, carefully protected from the weather by coatings ; spgce would be subjected fo a heavy fire of miss..c- 
of very hard durable stucco. This top story of rooms | poured down upon them from all sides. 

opened into a long open /ogg¢a or colonnade, with a flat 


After passing the inner gate ina southern direction. . 
roof supported by a range of wooden columns, each on a | handsome propyleum or porch was reached: this v. 
stone footing block. 


_ | decorated on both sides by a portico of two columns ./’ 
The columns themselves are of course no longer in 


: hem ol antis, and is very similar in plan to the propylæum of the 
existence, but their size and positions are clearly shown | sacred inclosure at Eleusis—a work of the fifth centur 


| 
| 
B.C. (See the accompanying woodcut of the plan.} 
After passing through an open court, a secend prop, 
' lum of similar design was reached, and then the viskos 
found himself in the cloistered court of the men’s part o1 
the palace. In the gentral open space staf ds the altar t 
Zeus Herkcios, which is frequently named in the Horus 
@oems, built over a small pit cut in the rock, into whan 
wéuld fall the bleod and ashes from the burnt oftering ox 
the altar above. Opposite the entrance to the court :- 
ı the great hall or Megaron ‘about Jo feet by 32‘, no 
proached through an open-columned portico and an irne: 
| vestibule. The roof of the hall was partly supported e 
' four wooden columns, which appear to have cair.ed ss. 
open “lantern,” formed to carry off the smoke froin he 
fire, which burnt on a round hearth in the middle of t} e 
room ; very much as was the case in the hall of a med: 
i æval house or college. 
; On the west side of the hall of the men are a numbre 
| of small chambers—probably the sleeping-apartments et 
the bachelor members of the family. One smull room. 
| about 12 feet by 10, is of extraordinary interest. IJ: .- 
‘| | evidently a bath-room ; its floor is formed of one enor- 
I 
| 
1 
| 
[i 
| 














mous slab of stone, carefully chiselled so as to drain out 
at one point where a stone drain-pipe is carried through 
the wall, and so into the main drain of the house. 

The bath itself, in size and f0Tm very like a moder:. 
one, was of terra-cotta decorated with a spiral ornament 
in red. 

The walls of the bath-room were lined with wooce:: 
planks about 1o inches wide; their lower ends were 
fastened by wooden dowels to the stone flooring blo. k. 
the edge of which all round the room is raised shighi!y 
where the wood wall-lining rested on it: evidentl in 
order that water splashed on the stone floor might not 
soak under the wood lining ; a piece of refinement whi.h 
shows much thought and labour spent on matters of 
detail. ° 

The eastern half of the palace consists of the apur:- 
ments reserved for the women and the married members 
of the chief’s family. This also has a hall with a central 
hearth’ and is approached through a single vestibute fic m 
another open court. The smaller rooms, of which there 
are a great many, on this side appear to have been iwo 
stories high: traces of the staircase still exist. 

Though a separate group of apartments appears to 
have been provided for the women, yet they were by ne 
means shut off from ready access either to the outer wor'd. 
or to the men’s part of the I®@use. There afè at leas: 
three ways by which the wc mcis rooms could be reache:! 
one from the side of the outer propyleum, anvil.ct 
through the court of the men, and lastly a long passas c 
leads round th® back,of the men’s hall to the long flix) t 
of rock-cut steps leading down to the postern in the sem.- 
circular bastion, Anether door at a higher level gave 
direct communication between the hall of the men osc 
the apartments of the women. 

The walls of this paface were built of rgughly-cress* i 
stone bedded in clay up to a height of about 2 feet abo.c 


Scale of Yards 


o w p 20 hhx, 





PLAN OF THE PALACE MEASURED BY Dr. DÖRPFELD. 

x, Main gate in outer wa!l; 2,inner gate; 3, main propylæum ; 4, inner 
propylæum ; 5, court of the men wiih surrounding cloister , 6, aithousa, 
or portico; 7, prode mcs, or vestibule; 8, menės hall; 9, bath room and 
small chambers; 10, chambers rourd the court ; 11, guard-room by the 
Fropyleum ; 12, passage from rropylaum togthe women’s part; 13, 13, 
ccurts of the women; 14, women’s hall; 15, chambers of the women’s 
part; 16, 16, passage from the women’s part to the outer postern; 17, 
postern door, appreached by rock-cut steps; 18, outer wall of Acropolis ; 
19, inner yall of entrar-ce passage ; 20, outer wall with rows of chambers 5 
215; side entrance to men’s court. 


= . 

by the stone base on which each stood. These extensive 
seriés of chambers in the wall of Tiryns served, no doubt, 
to accommodate the garrison of the place—exactly as 
was the case in the Pheenician cities of Thapsus and 
"Carthage. The enormous number of ,24,000 men are 
said to have had lodging in the walls of the Carthaginian 
A@ropolis (Appianus of Alexandria, “Hist. Rom., i, 
p. 220),*and récent discoveries have shown that this 
statement may very possibly have been no exaggeration. 

More than a third of the whole Acropolis of Tiryns 
was occupied by the palace of its ruler—a very compli- 
cated building designed with much architectural skill, 
and showing complete uniformity of design combined 
with very distinct adaptation to a clearly defined 


purpose. es 
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the ground: the rest of the wall was of sua-dried brick ; 
the whole was theħ covered inside and out with three 
coats of stucgo made’ of lime mixed with sand, gravel, and 
broken pottely, a mixtyre which set nearly af hard as 
stonepand must have been a met perfect protection even 
in the stormiest weather. Finally, where thè stucco was 
to be painted a thin coat of pure lime was applied as ae 
ground for the colours, which consisted of red, yellow, 
and brown ochres, with charcoal-black and lime-white ; 
and lastly, blue and green Saltz or pigments, made ,of 
powdered glass. All these colours were of the most 
durable sort, and could be applied, as appears to have 
been done at Tiryns, on freshly-laid stucco—true fresco. 

The painted decorations are of the very highest interest, 
and very characteristic examples of primitive art, which 
show strong traces of Egyptian or Phoenician influence. 
Some of these wall-paintings are evidently copied from 
textile pattérns, and, though rudely executed, have much 
true decorative value. Woven stuffs such as were made 
in Egypt are imitated by the painter, and even the fringes 
are carefully cfpied. Other picturespof which only frag- 
ments remain, had large figures of animals orsmen with 
wide-spreading wings, the feathers of which are painteds 
in alternating colours in a very brilliant &nd skilful way. 
These show strong signs of Phænician influence. The 
most remarkable and best preserved of all is a picture of 
a bull galloping at full speed, on whose back a man is 
riding in an acrobatic sort of way, holding on by one of 
the bull’s horns. The whole is painted with much vigour, 
and with a rapid sweeping touch of the brush, which 
shows considerable practice and skill on the part of the 
painter. i 

Some parts of the palace were evidently decorated in a 
much more magnificent anc costly way-—that is, the walls 
were lined with wooden boarding, and on this were nailed 
plates of gilt bronze beaten into repoussé reliefs—very 
similar probably in style to the ninth century gates of 
Shalmaneser II., now in the British Museum, and other 
bronze reliefs found at Olympia. Many small fragments 

eof these gilt metal linings were found in the burnt debris 
of the palace; and there is little doubt that the wooden 
columns in the halland ffSportico must once have been 
cased with similar metal sheathing: very like the bronze- 
cased wooden column which was found some years ago 
among the ruins of Khorsabad. 

Nothing could exceed the splendour of this mode of 
wall-decoration—the whole surface enriched with its 
gleaming reliefs would appear one mass of shining gold, 
and ye know now that the gold and silver walls of the 
Homeric palace of Alcinous were not merely the offspring 
of a poet’s fancy. Fragments were discovered by Dr. 
Dörpfeld of another extremely sumptuous method of 
architettural decoration—a frieze about 20 inches deep 
sculptured in alabaster with a rich and minutely worked 
pattern of rosettes and geometrically treated flowers, 
thickly studded with carefully cut bits of jewel-like trans- 
parent blue paste or glass. ‘The effect of these de€p-blue 
jewels flashing light fromethe contrasting creamy white of 
the alabaster must have given a most striking effect to 
the room which was adorned in so costly a way, especially 
if the wall below the frieze were one of those which were ; 
coated with the gold reliefs. | 

Nor was the colour confined to the walls: even the 
floors were decorated wfth simple patterns in brilliant 
blue and red, applied after the design had been indicated 
by lines incised on the surface. These floors were made 
of strong lime and gravel concr@e carefully laid in three 
or four layers, each of finer material thañ the one below 
—-a method exactly similar to that described by Vitruvius 
and used so skilfully by the Romag builders. 

A very interesting point about the Tirynthian palace 
is its very careful method of draigage, partly with neatly 
fitted clay drain-pipes, and partly with large culverts built 
of rough stone and puddled inside with clay: this latter“! 
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form was used for the main drains, while the branches 
which led to it were of pipes square in section, each 
length of clay pipz, being narrowed at one end so as to 
fit closely into the next. All the open courts were well 
paved with concrete, which was laid so as to fall*to a sur- 
face-gully, down which the rain-water passed, first through 
a clay pipe, then into the main stone drain, and so into 
a series of cisterns, gvhere it was stored for use during a 
siege. 

Much manual skill and great variety af tools were used 
by the masons who worked the stones for this building. 
Pointed hammers were used for the rough work, and 
chisels for the ashlar stone: the large thresholds of the 
various doorways were cut with a saw, with which emery 
must have been used, as its marks show that each stroke 
of the saw cut a considerable depth into the stone. Hol- 
low drills set with some kind of hard jewel were also used 
here: in many of the drill-holes used to fix the pegs or, 
dowels of the wood-work above, the stone stump of the 
core still exists, showing that a tubular, and not a solid, 
drill was used. Some of the large quoins or angle blocks 
were quarried thus—four drill-holes were sunk at the four 
corness of the future block, and then saw-cuts were made 
from hole to hole. 

This use of tubular jewelled drills, which has recently 
been introduced with such effect into modern methods of 
engineering, dates from a very early period. As Mr. 
Flinders Petrie has pointed out, jewelled drills, both solid 
and tubular, were used in Egypt as early as 4090 years 
before Christ, especially in the working of the very re- 
fractory granites, basalts, and porphyries, which no 
unaided metal tools could possibly have cut. That jeweis 
fixed in the rim of the metal tube were used, and not 
merely loose corundum or emery-powder, is shown by the 
fact that the scratch from a single projecting jewel can 
often be traced continuously round the spiral markings 
on the insides of the drill-holes. 

It is not, however, only the mere technical details of 
the workmanship of this Tirynthian palace that bear 
strong witness to its early date, but also the methods of 
construction—the walls of sun-baked bricks set on a foot- 
ing of stuccoed rubble, the use of wood instead of stone 
for the columns, and the magnificence of the walls lined 
with plates of bronze, repoussé and gilt. 

Finally, nothing can be clearer than the evidence sup- 
plied by the semi-Oriental style of the wall-paintings, and 
the distinctly archaic character ofethe delicately, sculp- 
tured alabaster frieze, 8tudded with gem-like pieces of 
blue xvt&vos—exactly as was once the case with the 
central row of spirals in the well-known architrave from 
the doorway of the “ Treasury of Atreus” in the British 
Museum, the remote antiquity of which is disputed by 
noone. In fact the methods of execution, the system of 
its construction, antl the style of its decoration all com- 
bine to show thatgve owe to Dr. Schliemann and Dr. 
Dörpfeld the discovery of an almost new phase of pre- 
historic Greek art. J. H. M. 


—A m 


ON VARIATIONS OF THE €LIMATBIN THE 
COURSE OF TIME} 


F we examine the meteorological charts of Norway we 
observe at once what a great influence the sea and 

the mountains exercise over the climate in variqus parts.” 
Nearly all the climatological lines run more or less with 
the shape of the coast, so that we encounter far greatey 
variation when proceeding from the centre ceastwarde 





1 The following is a short abstract from various papers, viz.: ‘ Essay on 
the Immigration of the Norwegian Flora dur.ng Alternating Rainy and Dry 
Periods ” (Christiania, 1876f._“‘ Die Theorie der wechselnden kontinentalen 
und insularen Xlimate,” in Engler’s Botanische ¥ahrbitiches, ii. (Leipzig, 
1881). “ Ueber Wechsellagerung und der, mutmgssliche Bedeutung für die 
Zeitrechnung der Geologie und für die Lehre von der Veränderung der 
Arten,” in Biclogisches Centralblat?, iii. (Erlangen, 1883). “Ueber die 
wahrscheinliche Ursache der periodischen Veränderungen in der Starke der 
Meeress:rémungen” lc. iv. (Erlangen, 188g). @ 
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than from South to north. In keeping with the same ar® 
the variations of the flora., : 

The plants of Norway may be divided into certain 
groups of species, the species beloftzing to the same 
group heving a somewhat similar extension, whilst each 
of these groups of species is confined to special climato- 
logical conditions, and is only found in those parts where 
such prevail. The Norwegian flora is in the main mono- 
tonous. On the motintains large @r@as are covered with 
only a few lichens, mosses, and heather, or copses of 
dwarf birch, juniper, and willows ; lower down the forests 
are formed of birch, fir, and spruce, and have a monoto- 
nous flora, viz., heather and lichen in the fir forests, 
“blue” berries and a few kinds of moss in the spruce 
forests, whilst the west coast is covered with heather, 
and the numerous marshes with a vegetation, poor in 


Species, of, a few mosses and Carices. 


But in spite of this general monotony of the flora of 


“the mountain wastes, with their grayish-yellow lichens, 


grayish-green and green copses of willows or dwarf 
birch, there are certain places, particularly on slaty ground, 
where a rich vegetation may be found. It consists of 
small perennial plants some inches in height, and which 
are particularly distinguished by their copiousness of 
flowers, which are very large in proportion to the size of 
the plant, and have very pure and lovely colours. Outside 
Norway we also encounter these plants in Arctic regions, 
and the Alpine flora of these slaty tracts is therefore of 
Arctic,character. But not all slate mountains have such 
a varying flora. The coast climate is, in consequence of 
the mild winters, when the temperature frequently changes, 
destructive to these plants, which shoot at a very low 
degree of heat. It is dor this reason that, when we mark 
those places on the map which have a rich Alpine flora, 
they lie scattered as oases over the land with great 
spaces between them, but always sheltered from the sea- 
winds, że. on the east or north-east side of the highest 
mountains and greatest glaciers, which act as barriers 
against the mild climate of the coast. In these places 
the botanist may fancy himself transferred to Spitzbergen 
or North Greenland ; he finds the principal plants en- 
countered there, and if we follow the Arctic flora to 
Spitzbergen we find that here also it shuns the sea, and 
is most copious in the bottom of the fjords. 

In the lower districts, sheltered from the open sea, we 
find in favourable spots another group of plants which 
also shun the coastgand which thrive on loose slates and 

e . . . . 

warm limestone cliffs, or in scfees of different kinds of 
rock, under precipitous mountains, facing the sun. These 
screes are generally full of bare boulders at the bottom, 
but in the finer debris higher up grows a wreath of green 
underwood, formed of tender deciduous trees and shrubs, 
hazel, elm, lime, maple, dog-roses, Sorbus Aria, Prunus 
avium, wild apple, &c., as well as a number of highly- 
scented sLabiate, several Papilionacez, grasses, and a 
great number of other plants, together forming that part 
of the Norwegian lowland flora which shuns the open sea- 
coast, and prefers the fjords and the sunny valleys. But 
even this flora has a scattered extension. It is richest in 
the tr&ict® around CBristiania, and becomes poorer west- 
wards along the coast, disappearing almost entirely on 
the coasts of the province of Bergen ; but at the bottom 
of the Sogne and Hardanger, and along the Throndhjem 
fjords.we find the same flora, and that in spite of these 
parts being entirely separated by enormous mountains. 

e Near the open sea the flora becomes poorer in species, 
most of thosescharacteristic of the interior disappearing, 
whilst their number is not by far made up by those be- 
longing to the coast. Here we shall only name a few of 
the coast plants, such as the holly, the ivy, and the foxglove, 
whilst im place of the Primula veris of East Norway we 
have the Primul@acauAs of thewest coast. In the woodless 
tracts of the coast the heather predominates, and besides 
the ordinary common one we find two other species 
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This group of plants belongs exclusively to the south and 
west coasts, and is hardly found north, of the Throndhjem 
fjord. Most of its species are not fogind nearChristiania, 
but they seappear in the south of*Sweden.f Some, how- 
ever, are irf Scandinavia gnly found on the west coast of 
Norway, apd we, must travel to the Faroe Isfands, 
Scotland, England, and Belgium to re-encounter thtm. 

We have thus seen that the Nogwegian flora consists of 
groups of species which make different demands as to 
climate. If we were to colour a map according to the 
plàces where certain groups are most copious, we should 
at once discover that they hdd a scattered distribution. 
We should find the same coleur here and there, in 
smaller or larger patches, but those of the same colour 
would be separated by great spaces of a different tint. 

At one time botanists were satisfied with explaining the 
distribution of species through soil and climate, but as 
the study of their appearance proceeded it wag discovered 
that there were great gapsin the extension of many. And 
these gaps were often so great that scientific men werc 
obliged to resort to explaining the same, by maintaining 
that such species were created in places far apart. But 
since the*doctrine of the origin of species by descent has 
been accepted, sych anexplanation mustbe rejected, There 
remains, therefore, only two ways in which to explain 
these things. Either wind, animals, or sea-currents are 
capable of carrying the seed of plants at once across such 
large areas that the gaps in the extension can be explained 
by the means of transport at work at present, and there 
are even those who still believe that this is the case, In 
certain instances this explanation is indeed the only one 
possible, when, for instance, it concerns the flora and 
fauna of the oceanic islands which have never been con- 
nected with the great continents, and still have species 
more or less related to those of the mainland. But such 
a sudden migration is very improbable, and may even be 
dispensed with altogether, as we shall presently show, 
when it is necessary to explain such gaps in the extension 
of whole groups of species as those we have pointed out 
above in the flora of Norway. 

We haye, besides, another explanation of this probleng 
first advanced by Mr. Edwa Forbes, who maintained, 
in common with most modern botanists, that the climatic 
vartations of the past are reflected in the fauna and flora 
of the present. He was, we believe, the first savant who 
demonstrated that the Glacial Age has left its distinct 
mark on the flora of the present day. Arctic species are 
found on mountains in temperate climates. During the 
Glacial Age these species grew in the plains at lower 
latitudes, but as the climate became milder they seceded 
gradually to the far north and the high mountains. In 
the warm plains they had-to give way to the new immi- 
grants, and this is the reason of our discovering hyper- 
borean plants on the mountains of Europe. 

If now we were to apply this explanation to the scat- 
tered extension of the species in Norway, we must bear 
in mjnd that the distances here are smaller, although at 
times there are several degrees of latitude between the 
places where the same appea®%. We must, therefore, see 
if an acceptable explanation of the extension of the Nor- 
wegian flora can be made by means of geology, and if 
the same be supported by other circumstances, 

It is not long since, geologically speaking, that the 
Scandinavian peninsula was govered with arsinland ice, 
stretching right out to sea, above which only solitary 
mountain-topgrose, like the “ nunataks ” in Greenland. It 
is evident that the majority of the present flora could not 
then exist ingNorway® but the present flora is older than 
the Glacial Age, whith,is conclusively proved by specimens 
from the same beifg found in coal strata older than that 
period. Thus yew, ffr, and spruce, hazel, willow, &c., have 
been found in old peat-bogs of England and Switzerland, 
for instance, which ave covered by the bottom moraine 
of the inland ice. The present Norwegian flora, there- 
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fore, must have lived in other countries which were free 
from ice during theGlacial Age, and immigrated to Norway 
as the climate became milder and the ice receded. This 
is the reasoh of Scandinavia having no peculiaely charac- 
teristic species, decausewthe flora has immigrated jrom out- 
side Countries, and the time ts so short yince thsettled in the 
countrythat it has not yet had time to produce new Species, 

If we may now apply the geological theory of explana- 
tion to the flora, we come to the conclusion that the im- 
migration took place during repeated changes in the 
climate. After several thousands of years with a severer 
climate which favoured thé immigration and extension of 
northern and eastern ‘species, other thousands of years 
followed with a milder climate. During this period 
fresh immigrants came from the south and south-west, 
compelling the older flora to retreat. In this manner the 
climate must have changed several times since the Glacial 
Age, and tbe distribution of the plants must have changed 
in accordance therewith. The periods of variation are 
reflected in the present flora, and it is the former which 
have led to the,great gaps in the extension of coast as 
well as inland plants. The sunny strees, the slate dis- 
tricts, and the moist coast tracts are asylums where the 
different floras have found refuge. In ghe intermediary” 
parts they have been dislodged by the newcomers. But 
certain species, being indifferent to the variations, ex- 
tended constantly, at the expense of others, avd this is 
the reason of the Norwegian flora being so monotonous. 

In order to test the accuracy of this assertion we shall 
first turn to the peat-bogs and examine their structure. 
We shall, for comparison’s sake, also examine the Danish 
ones, which are well known from the researches of Prof. 
Steenstrip. 

In the forest and mountain districts of Norway there 
are innumerable marshes. In the forest districts most of 
them are now comparatively dry, the heather and wood 
covering parts of the bog, and on the surface of the latter 
tiny mossy knolls are often found, in the middle of which 
stands the old stump of a tree. An examination of the 
structure of the peat layers—which is easily made with a 

ebore—shows that previous to the present time, when the 

surface is generally morea less dry, there was a period 
when the bog was.much more watery. Under the present 
conditions the growth of the peat is arrested, at all events 
in dry places. But just below the lichen and heather- 
covered surface we find on boring a pure, unmixed white 
moss (Sphagnum). It is this moss in particular which 
has formed the peat in the Norwegian bogs ; and in the 
upper layers—only one or two feet from the surface— 
flint implements from the Stone Age are often found. 
At the period this upper layer of Sphagnum vas formed 
the bogs were woodless because they were too watery. 
We see, therefore, that the peat in these bogs has not 
grown very much within historical times, and that the 
layer of stumps of trees, which are found on the surface 
in the knolls, indicates an arrest of the growth of the 
peat, the duration of which may probably be measured 
by’many hundreds, perhaps by thousands, of years. It 
might be argued that the pesent drier state of the bogs 
was simply due to the circumstance that the peat had 
grown so high that the moisture had run off. But this is 
not an acceptable explanation, because if we bore deeper 
in the peat we find that the oldest bogs are built of four 
layers of peat, and betweey these stand three layers of 
stumps, so that these bogs are for the fourth time covered 
‘with trees since they began to form. Amd as most of 
the bogs, if not all, are at present drier, than they were 
before, the theory of merely l®cal varietions of the 
moisture is also insufficient to expltin the phenomena. 
It-remains, therefore, only to assume chat periods of dry 
and wet have alternated during Bes. The peat layers 
generally belong to the latter, and the stump layers speak 
of drier periods, when the bog wasecovered with trees. 

Of these fotr layers of peat, which in some places 
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“measure ‘upwards of twenty-six feet in thickness, only the 
two youngest inclose, as far ag the researches in Norway 
go to show, remains of foliferous trees sensitive to cold. 
And this justifies Yhe assumption thet they correspond to 
the four layers which Steenstrup has shown ithe bogs 
of Denmark, and which appear like geological strata with 
distinct fossils, viz., the aspen, the fir, the oak, and the 
black alder. This. comparison of the peat layers of 
Norway and Denmark is further stipported by the cir- 
cumstance that layers of stumps are aJso found in the 
Danish bogs, and here, too, they stand between the peat 
layers of the various periods. They indicate long periods, 
during which also the Danish bogs were dry and partly 
covered with forests when the peat ceased to grow. But 
during these dry times the flora was changed through the 
immigration of new species, and when a wet time again 
set in, it was other trees which grew around the bogs, and 
which spread their boughs, leaves, and fruits over the, 
watery bog, and the remains of which were buriéd by 
the growing layers of peat. ; 

Tn this manner the structure of the peat confirms the 
conclusion to which the distribution of the flora pointed, 
and if, we take the fossil plants and marine shells to our 
aid we may explain the gaps in the extension of the species 
without assuming long transports of seed. 

In the freshwater’ clay of Scania and Seeland, Prof. 
Nathorst has discovered numerous remnants of Arctic 
plants. This clay lies de/ow the peat. When it was 
deposited in the cavities of the old bottom morajnes of 
the inland ice, not only the dwarf birch, but ever hyper- 
borean plants, such as the Arctic. Saliv polaris and others, 
flourished in the southernmost parts of Scandinavia; 
therefore the Arctic flora was theyirst which immigrated 
into Scandinavia. It entered whilst the climate was very 
severe; but the climate became milder and more moist; the 
peat began to form ; then the aspen and birch entered, and, 
later on, under varying conditions of moisture, the fir and 
the spruce, with the flora of the mountains and forest glens, 
a series of species which have not yet been mentioned, viz. 
Mulgedium and Aconitum, many great ferns and grasses, 
wood-geraniums, and lychnis, &c. But the climate be- 
came warmer and warmer; and- finally the foliferous 
trees, more sensitive to cold, entered, viz. the hazel, the 
lime, the ash, the oak, the maple, and a number of others 
from warmer regions. In the province of Bohus quanti- 
ties of stones of sweet cherries are found in many places, 
in peat, where this tree is now exting ; and in the, Nor- 
wegian peat-bogs hazel-rtits are very frequent in a certain 
layer, net only in the interior of the great coniferous 
forests, where not a single hazel-tree is found, but even in 
the*heathery, woodless coast-lands. It will, therefore, be 
seen that the hazel and the sweet cherry were then very 
plentiful, and from this we may justly conclude that the 
trees, and shrubs, and herbs which thrive in their com- 
pany were also once_far more plentiful than aé present. 
Lt is this flora which has found an asylum in the above- 
mentioned screes. 

Following the period when Southern Norway was 
covered with foliferous forests to a far greater extent than 
now came a warm and moist one? in whichetht peat 
again began to grow. At that time the coast eak 
(Quercus sessiliflora) was far more frequent than at 
present, judging by the evidence of the peat-bogs, and at 
that time, the shell deposits inform us (as shown by Prof. 
M. Sars), the present marine animals of the west coast were 
found in the Christiania fjord. And there is every reason fo 
assume that the present flora of the west cogst imuerated® 
thither at that period from the south of Sweden along the 
Christiania fjord to the west coast. ; 

New changes again set in, with new immigrants, and 
finally came the present age with its comparatively dry 
climate. But all these events ar@prehistoric, as is shown 
by the stone implements lying in the uppermost peat 


dayer, close under the surface. ia 
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Thus, the r€mains of plants and animals in cléy, peat, 
and shell deposits inform us ¢at the gaps in the extension 
of the species in Norway maf be explained by the varying 
events of times long goue by. ey 

Since the Glacial Age the relation between sea and 
land in Norway has changed. Formerly the sea was in. 
some placés upwards of Goo feet higher than at present.? 

The clay at that time deposited on the sea-bottom, and 
the shell deposits formed near the share, contain, as Profs. 
M. Sars and Kjerulf have taught us, remains of Arctic 
animals even in tht southernmost parts of the country. 
There is a difference of opinion between savants whether 
this alteration of the shore-line is due to a rising of the 
land or the sinking of the sea, or to both. There is 
further some dispute about the manner in which the level 
became altered, some maintaining that it took place 
suddenly at intervals, whilst others believe that it is the 
result of a gradual and continuous process. The marks 
left by the sea seem at first glance to corroborate the first 
of these theories. Thus, in the lower parts of our valleys 
we find along the river-courses terraces of sand, pebbles, 
and clay, one behind and above the other right up to the 
highest old shore-line. The terraces, of which Kjerulf, 
pre-eminently amongst others, has given us particfars, 
have an even surface and a steep declivity outwards 
against the mouth of the valley. They contain some- 
times remains of sca animals. Under a higher level of 
the sea the river carriei down sand and gravel to its 
mouth, just as in the present day banks and bars are 
formed aè the estuary of our rivers. And the terraces 
seem to indicate that the changes in the level were broken 
by periods of rest. During the latter the river had time 
to form a bank, which gose comparatively rapidly ; the 
next period of rest gave occasion to the formation of 
another terrace, and so on. But this theory has to com- 
bat many obstacles, because the terraces lie often, as 
Prof. Sexe ha$ shown, even in valleys situated near each 
other, a? different elevations. The professor is of opinion 
that step-like terraces may be formed even under a 
gradual and steady rising, if the carrying-power of the 
river is subjected to changes. Our theory may therefore 
probably also be applicable for explaining the terraces, 
because, if long periods with milder climate have alternated 
with others whose climate was more severe, it is evident 
that the volume of water, and thus the carrying-power of 
the current, may have altered. Perhaps the rivers have 
at certain times carried down floating ice, at others not, 
and the thaw in the® spring myst have increased the 
carrying-power. We can thus understand why the cor- 
responding terraces in valleys near each other*do not 
always lie at the same elevation. Their rivers differ in 
size, and when the carrying-power diminishes a big river 
will retain the strength to form a terrace longer than a 
small one. . 

Besides these terraces, which aré particularly con- 
spicuous in the short steep valleys om the west coast of 
Norway, and on account of their regularity must excite 
the admiration of every one who sees them, there are 
other equaily striking marks of the old sea-levels, viz. 
the -so-ealled “ Straydlinjer ’—shore-lines—which are 
known chiefly through the researches of Prof. Mohn 
and Dr. Karl Pettersen. 

When travelling through the fjords and sounds, par- 
ticularly in Northern Norway, one sees here and there 

orizontal lines drawn along the mountain-sides, some- 
times several hundred feet above the sea. They are not 
alWays equally marked, but appear often remarkably 
élear ; sdimetimés they look like roads or railway-lines. 
They are always horizontal, or nearly so, and must, 

1 The depth of the peatin the parts which “vere formerly below the sea 
increases witg the height above its surface, because the formation of the 
peat commenced long befyre the lgv:st-lying parts had risen above the surface 
From the remains of plaħts found in the various peat_layers we may there- 


fore learn how the Norwegian flora was composed during the various phases 
of the rising of the land. 
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therefore, be remains of an old sea-shore. Often 


two parallel lines are seen running one above the 
other in the same place; and on ¢loser inspection 
it will be discovered that they ar? hollowed out of 
the rock ¢tself, They have a surface sometimes many 
feet broad, and are boundtd behind by a more or Jess 
steep mountafn-wal®, forming thus horizontal incisjons 
ithe same. The*shore-lines have also been brought to 
prove that the rising was broken by periods of rest, during 
which the sea had time to hollow out the rock ; but I am 
of opinion chat they could be formed, too, under a gradual 
rising, if the climate be subjected to periodical changes. 
The shore lines belong to the ngrthern parts of the 
country and the deep fjords, where the winter cold is 
more severe, and they are only found in districts where 
there is a tide. They seem to have been blasted out by 
the influence of the cold. At high tide the sea-water fills 
the holes and fissures in the rock, and when the tide 
recedes it is leftin thesame. In severe wintersethe water 
will freeze, and thus burst the rock. During the rising of 
the land, shore-lines will be broken out in this manner, as 
long as the erosion iseable to keep pace wéth the rising. 
When the climate becomes milder, a time will come when 
te erosion is unable to continue. Then the shore-lines 
will’be lifted up bove the level of the sea, and out of 
the reach of the blasting influence of the water. If next, 
after thousands of years, when the land has perhaps risen 
fifty or a hundred feet, a period follows with a severer 
climate, a new shore-line is formed below the former. 

The shell-banks, too (że. deposits of shells of marine 
animals living in shallow water near the shore) lie, as 
Kjerulf has shown, in the Christiania fjord at different 
levels, the oldest at heights of from 540 to 350 feet, and the 
youngest between 200 and 50 feet above the present level 
of the sea. But between 350 and 200 feet none has been 
found. In the neighbouring Swedish province of Bohus 
they are found at all elevations, even between 350 and 
200 feet, and it must therefore be assumed that local 
causes, as, for instance, the ice-formation in the more 
closed Christiania fjord, destroyed the shell-banks when 
they reached the shore-line, at a period when the land lay 
350 to 200 feet lower in relation to the sea than at present. 
According to the evidence of th€*peat-bogs, there is reason 
to believe that this part of the rising occurred under a 
more severe climate. 

It is therefore seen that all the facts which have been 
advanced in order to prove that the rising was broken by 
periods of rest may be easily explained, ¿f we assume 
that the land rose graduaily and steadily under pertods 
alternating with milder and severer climates. 

The University, Christiania A. BLYrr 


(To be continued.) 





HYVPERTRICHOSIS 


THINK all naturalists, and anthropologists in par- 

tictlar, will be interested in the cases of human 
hypertrichosis now on view at the Egyptian Hall, Picca- 
dilly. I myself spent two hours with them on Saturday 
last. 

This family of hairy people have been at the Court of 
Burmah for four generations. Crawfurd saw Mahphoon, 
the old woman now exhibited, an infant in 1827; the 
family was described by Col. %ule in his narretive of a 
Mission to the Court of Ava in 1855. 

It is singular*that the hypertrichosis of Mahphoon’s 
grandparent should be gontinued not only to herself but 
to her son, Mung Rhoset, also exhibited, inasmuch as 
one of the parents hag always been an ordinary com- 
paratively hairless Bugman, so far as the face and body 
are concerned. 

Mahphoon is now an old blind woman, but very lively, 
full of fun, and an inv®terate chewer of betel ; her face 
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and ears are entirely covered with hair, particularly thick 
on the nose. Her son, Moung Phoset, is more hairy on 
the face and ears than his mother—probably her locks are 
somewhat thinned Bysage—his forehead is densely clothed 
with hair, which, when combed over his faceg entirely 
hides his features, the‘hair befag 124 inches in length; 
he parts it over the eyebrows and passes It behind his 
ears ; it is also very long on the nose, and being parteti 
in the middle and falling over the cheeks gives his face a 
' emost remarkable resemblance to that of a Skye terrier. 
The suggestion was so stréng on my mind that I ceuld 
scarcely divest myself of the canine idea. 

The whole of his body is clothed with soft hair some 
inches in length, but I am informed that he has usually 
had this cut from time to time, so that its natural length 
is not apparent. The hair of Moung Phoset and of his 
mother Mahphoon is very soft and wavy, of a brown 
colour, and utterly unlike the coarse black hair of the 
ordinary Burman. 

Capt. Paperno, who obtained them, and has been 
fifteen years in Burmah, informs me that the dentition of 
all these hairy people has been imperfect, whilst their 
less hairy brethren and sisters have had perfect teeth. 

I have examined a cast of Moung Phoset’s mouth. le 
the upper jaw he has but two caninés and two lafge 
incisors, in the lower jaw two canines and four small 
incisors ; the premolar and molar teeth are quite absent, 

A nephew of Mahphoon, who is exhibited with them, 
has the appearance of an ordinary Burman only. 

T believe that it is owing to the enterprise of Mr. 
Farini that we are enabled to see this singular family in 

` London. ; ? 

They are both far more hairy than Krao, who was 
exhibited in London some time since, and is now at 
Paris in good health; she was obtained from a district 
east of Burmah, and north of Siam; the features of the 
Burman family are so obscured by hair that I could not 
ascertain whether there was any resemblance to those of 
Krao, nor even whether they were Mongoloid. 

Moung Phoset has been well educated, writes fluently 
in the Burman character and language, and possesses 
“considerable power in the delineation of objects; like 
many Burmans heeis taffsoed from below the waist to 
above the knees. 

I have seen a photograph of a brother of Mahphoon 
now dead; he was quite as hairy as his sister, but the 
peculiarity did not, I understand, extend to the whole of 
the family. J. JENNER WEIR 

Chirbury, Beckenham; Kent 
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NOTES 


PREPARATIONS are being made by Parisian men of science 
for the celebration of the 1ooth anniversary of the birth of M. 
Chevreul, on August 31 next. 


A REGULATION as old as the French Academy of Stiences 
has just been broken through,in Paris. Women have hitherto 
been excluded from the sittings of the Academy, but at the. 
meeting of the 28th ult. the interdiction was raised in favour of 
Mdlle.- Sophie Kowlewska, Professor of Mathematics at the 
University of Stockholm, and daughter of the eminent palzeon- 
tologist. dmiral Juien de la Gravière, who presided, 
welcomed her in graceful terms, and said that her presence 
should be a cause of pride and pleasure, not ory to the mathe- 
maticians present, but to the whole Academy. As she 
entered, the whole of the members rose tò salut@her. She took 
her place between Gen. Fave-and M. Uhevreul. 


_ ACCORDING to official decree, the Tokio University and the 
Imperial College of Engineering having been amalgamated into 
the Imperial Uniyersity of Japan, they now cease to exist. The 


NATURE 


2 rd 


[Fuly 8, 1886. 





new Untversity comprises five colleges or sectẹ®ns : (1) Law ; 
(2) Medicine; (3) Engineering ; (4) Literature; (5) Science. 
Each of these, as.well as the whole institution, is placed under a 
Japanese director. ¢* The director of the Science College is Prof. 
Dairoku Kikuchi, a Cambridge Wrangler, and the Mme gentle- 
than is acting for the present as head of the Engineering College 
also. The large and splendid buildings erected for the Engineer- 
ing College—the finegt pile of Europeag edifices in Japan—will, 
it is said, be used in future as a school for the children of 
nobles. ad 


HERR FENNEMA, a mining engineer at ‘Buitenzorg, in Java, 
has made some observations on the recent volcanic eruptions in 
that island which are of interest as setting at rest a matter on 
which some doubt has existed. On the authority of Junghuhn, 
the general belief has heen that in historic times all the volcanoes 
of Java (and of Sumatra it may be added) had thrown out solid 
matter only, and never those streams of lava which are so chat 
racteristic of most eruptions. But a careful examination” of 
Smeru and Lemongau during the catastrophe of April last year 
shows that this notion must be abandoned as incorrect. The 
former is not only the highest but also the steepest in Java. 
From 700 to 1400 metres the slope is about 6°, up to 2100 it is 
20°, and from 2100 to 3671 metres it is more than 30%. Fora 
considerable way from the summit the striking cone consists 
wholly of the detritus thrown out regularly by the almost unin- 
terrupted activity of the crater. Up to April 1885 the existence 
of torrents of lava’was unknown. On the 12th-13¢h of that 
month a stream appeared on the south-eastern side, and forced 
the residents on the plantations lower down to fly. The stream 
increased for several days, until itgreached a: height on the 
mountain-side of about 2100 metres from the level of the sea. 
The loss of life was due to the avalanche of stones sent down 
the steep sides of the mountain by the streams Similarly, at 
the same time, Lemongau threw out a lava stream, but there 
was a curious difference between this and the one issuing from 
Smeru—the latter was andesitic in its character, while the former 
was basaltic. 


-We have received from Mr. Henry Farrar, 6, Hanway 
Street, W., photographs, seven in number, selected from 
a very extensive collection taken by a native of India, 
Lala Deen Diyal. One consists of the whole view of the 
rapids of Chichai waterfall, near Reira, which are 400 feet 
deep; another, a river wew at Indo. The photégraphs 
themselves are exquisite; in looking at some of them one 
might imagine one’s self in the tropics surrounded by the 
wonderful vegetation of that region. ‘he tone of them is very 
fine, especially in the one ‘Channel below the Keuli waterfall, 
near Reira,” the velvety appearance of the vegetation on the hill- 
sides is in'strong contrast with the sharp and clear detail of the 
white and waterworn gones in the river bed. To the various 
lovers of nature as well as students of art and archeology a 
possibility of getting quite perfect photographs of the natural 
and artistic wealth of India at a low price should be very 
welcome. . e.’ * 

Iv is stated that the explorations for coal conducted by "Dr. 
Warth in the Salt Range in the Punjab have proved so satis- 
factory that the Government is now arranging for the practical 
working of the seams. Dr. Warth estimates that over one million 
tons are underlying the plateau at Dundote. The coal is not of 
the first quality. It contains iron pyrites and is ve friable, 
but it is believed that it will be very useful for the North- Western 
railways. . J 


We have received several communications relating to the 
letter signed “P.” in NATURE for May 27, P- 76, on “Male 
Animals and their Progeny.” Mr, Arthur Nicols has noticed 
several times a common cock marshalling a brood of chicks, 
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picking up fo8d for them, calling them together on the approacl? 
of danger, and even ‘‘broodigg” them at night. A case was 
communicated to him a few years since by Dr. James Gale, in 
which a turkey cock ineubated six fowl’s eg&s during the whole 
period, su€cessfully producing three chickens, and continuing to 
treat them with all the care of a hen. The hen turkey with 
which he had been mated was unfortunate in her brood, and 
this circumstance appeays to have impellgdahim to take possession 
of the fowls eggs. Besides the fact that in a considerable 
number of species the male not only takes his turn at incubation, 
but continues, equally with the female, to feed the young after 
they have left the nest, we have the case of the male emu, who 
performs the task of incubation alone. The male ostrich, too, 
as observed in a semi-domestic state, undertakes a large, and 
sometimes it would seem the entire, share of nidification. When 
the pair of Apterix in the Zoological Gardens nested, the male 
alone sat assiduously during fifteen weeks on the two eggs, 
which, however, proved infertile. A correspondent from Melks- 
ham also records a case in which a bantam cock brought up a 
brood of chickens, the mother having died when they were two 
days old. Mr. Hyde Clarke quotes instances of similar care 
bestowed by male dogs and cats in Turkey on the young.” 


THE curious case of the emu is described in a letter from Mr. 
Alfred Bennett, who had an opportunity of watching the habits 
of this bird, which was, during several seasons, successfully bred 
by his father in Surrey. The hen bird, says Mr. Bennett, begins 
to lay about the end of October or beginning of November, 
and as each brood consists of twenty eggs or more, laid at inter- 
vals of two days, the process takes about six weeks. Before it 
is completed, the cock bir begins to sit. The eggs laid subse- 
quently are deposited by the hen by the side of her mate, who 
puts out his foot and draws them under him. As soon as the 
eggs begin to¢hatch it is necessary to isolate the hen, as she 
fights furiously with her mate, and would to all appearance kill 
the chicks if she were allowed to get at them. The whole of 
the tending of the young is performed by the male bird. 


AN opah, or king-fish (Zeus Jena), which is an exceed- 
ingly rare fish, was recently captured off the Shetland Islands 
and brought to the Colonial and Indian Exhibition for inspec- 
tion. The specimen, which is in perfect condition, measures 
about 5 feet in length, and weighs 160 pounds, The colours of 
the sides and back are dark green intermingled with gold and 
purple,ewhile the iride are red. ‘Qhe opah seems to possess 
peculiar migratory propensities, -being found at variqus parts, 
even in Eastern seas. The habits of this fish seem to be little 
known, but Mr. W. August Carter, of the Colonial and Indian 
Exhibition, states that, according to inquiries and investigations 
he has made, the opah varies its diet according to the locality it 
inhabits, and that when visiting the British Islands it feeds 
chiefly upoft herrings and cuttlefish. ° 


In one of the Courts of the Colonial and Indian Exhibition 
is a very fine raven, presented by the Maclaine of Lochbuie. 
This bird, on account of its sagacity, creates much amusement 
and interes? amongst vi8itors. On being fed it partakes of so 
much of the food as it requires, then hides the remainder in 
certain parts of its habitat beneath pieces of paper and other 

_ articles that happen to be about. As many as four hiding- 
places are made use of by the raven for storing its food, which 
it exhumes when desirous of feeding. It is a curious fact that 
he raven only regorts to such stratagems when being watched 
by the public, at other times this sagacious bird consumes its 
meals in their entirety at one time. 


THE additions to the Zoological Society's Gardens during the 
past week include a, Bonngt Monkey (Afacacus sinicus) from 
India, presented by Mr. Albert Thorne; a Macaque Monkey 
(Macacus cynomolgus) Joe India, presented by Mr. S. R. 
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Hicks; a Prairie Wolf (Canis latrans 9 ) from Winnipeg, pre 
sented by Mr. Gerald F. Talbot ; a Common Fox (Canis vulpes), 
British, presented by Mr. A. Browning Priestley g% Brown Bea 
(Ursus ağcħs) from Asia, presented by Capt. Asher Smith; .. 
Stein-bok Antelope (Veotr@eus traSudus) from South Africa. 
presented by¢Mr. W. J. Robertson ; two Violacegus Night 
élerons {Nycticorax violaceus) from South America, presented 
by Dr. A. Boon, F.R.C.S.; a Mdħa Monkey (Cercopithecus 
mona) from West Africa, a Grey Squirrel (Sciurus cinereus 
frotn North America, a Greater White-crested Cockatoo (Cacatua 
cristata) from Moluccas, deposited ; six Sousliks (Sperma- 
philus ——), five American Flyiftg Squirrels (Seéuroplerus 
volucella) from North America, two Glass Snakes (Pseudopus 
pallast) from Dalmatia, purchased ; two Mule Deer (Cariacu: 
macrotis? 9), a Yak (Poephagus grunniens ?), four Long 
fronted Gerbilles (Gerbillus longifrons), bred iñ the Gardens. 
° 





OUR ASTRONOMICAL COLUMN 


METHOD OF CORRBCTING FOR DIFFERENTIAL REFRACTION 
IN DECLINATION.—Mr. McNeill, of the College of New Jersey, 
Princeton, has published in the Astronomische Nachrichten, 
NS. 2735, a meth@l of correcting micrometer observations for 
refraction which was devised originally for the diagonal-square 
micrometer, but is applicable also to the ring micrometer anıl 
others of the same class. In this method the correction to the 
difference of declination is not determined separately, but the 
true difference is directly determined, the corrections being 
applied to the logarithms in the course of the computation. Mr. 
McNeill shows that if we apply the number given by 


Al«{tan® ¢ sin? g + 1) 


to the logarithm of the half chord traversed by the star, antl 
the corresponding number deduced from 


Mn{tan? ¢ cos? g + 1) 


to the logarithm of the apparent distance, measured on a circle 
of declination, from the point of reference in the micrometer, the 
result obtained will be the true distance corrected for refraction. 
In the above expressions AZ is the modulus of the common 
system of logarithms, « the constant of differential refractione 
Ç the true zenith distance, and g the parallactic angle. It is 
then only necessary to tabulate théexpression 

Mr{tan® Ç cos*(p — q) + 1} 
with arguments ż —- g and ¢ adding subsidiary tables giving 
barometer and thermometer factors, in order to obtain the quan 
tities required (by making / alternately = 99°and = 0°) to correc: 
the micrometer observations for differential refraction in declina 
tion. This Mr. McNeill has done, and his tables will doubtless 


be of much use to observers using the class of micrometer to 
which the method is applicable. 


New MINOR PLANET.—A new minor planet, No. 259, was 
discovered by Prof. C. H. F. Peters, Clinton, New York, on 
June 28. Minor planet No. 253 has been named Mathilde. 





ASTRONOMICAL PHENOMENA FOR THE 
è WEEK 1886 ¥ULY 11-17 


( OR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 

is here employed.) 

At Greenwich on July 11 

Sun rises, 3h. 58m. ; souths, 12h. 5m. 12'6s. ; sets, 20h. 12m. ; 
decl. on meridian, 22° 6' Ne: Sidereal Timqat Sunset, 
15h. 30m. 

Moon (three daysgafter First Quarter) rises, 15h. 49m. ; souths, 
20h. 38m.; sets, th. 22m.*; decl. on meridian, 15° 14’ S. 


Planet ises ẹ @ Souths Sets Deel. on meridian 
. m e h. m. h. m. oF 
Mercury 617 «..° 13 5I 2I 25 17 ON. 
Venus... ... I 32 œ 9 30 17 28 20 42 N. 
Mars ... .. IF 8 .. 17 2 22 56 1595S. 
Jupiter... ... 1031 ... 16 42 22 53 1 22N. 
Saturn .. 3 30 ...@ II 39 19 48 22 25 N. 


* Indicates that the setting is that of the followiħg morning. 
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Occultation of Star by the Moon (visible at Greenwich) 


. Corresponding 
angles from ver- 

Wipe. tex to right for 
iflvegted image 


July StA Disap. Reap. 





e h. gn. h. m. o o 
17 ...*B.A.C. 7097 ... 6 3 44. BSS wv 130 323 
(d 
z Fariable Stars ° ° 
Star R.A Decl. 
. k h m. 7 h. m. 
U Cephei O 52°2... 81 16 N. ... July 13, 23 52 ge 
U Libræ 14 340 y I7 IOS. o, I$, AT 
5 Libræ 14 54°9 8 4S » 17,22 14 m 
U Corone ... 4. I5 13% ...32 4N » I5, 040” 
U Ophiuchi... ... 17 10°8 I 20N... ,, 12, 1 26m 
A and at intervals of 20 8 
X Sagittarii... 17 40°4 ... 27 47 S. ... July 17, 2 off 
W Sagittarii 17 57°... 29 35 S. ... 5, 16, 0 oM 
U Sagittarii... 18 25°2...19 12S. a.o, 16, 2 om 
R Lyræ 8 ... 18 519... 43 48 N. ... Pane 7 MW 
T Sagittarii ... I9 97 ..17 10S. » 12, AT 
R Sagittarii... . 19 IO'O... 19 30 S. o 4, 12, M 
3 Cephei &. 22 24°90 ...57 50N.a- ,, -15, 3 OM 
47 signifies maximum ; #2 minimum. . 
e 
e 
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GEOGRAPHICAL NOTES 


THE report published by Lieut. von Nimptsch, of the German 
army, gives some very interesting details of the journey he made 
with Herr Wolff, a traveller in the service of the Congo Free 
State, and which has resulted in the discovery of a river likely 
to be of material value to traders with the Congo. The Congo, 
in its course- from the south-east, makes a very wide bend to the 
north, and then descends again to the Atlantic, a very large 
tract of country being embraced in this curve. Within’ this is 
the River Kassai, which Lieut. von Nimptsch regards as being 
“‘ of even greater importance to commerce than the Congo itself.” 
Describing their journey he says that, as far as Luebu, the 
Kassai flows through wide plains, well adapted for cultivation and 
pasturage, and forests of palms and gutta-percha trees. There 
are many villages on the banks, and the travellers met with 
great civility in all of them save one, the inhabitants of which 
dled at their approach. ‘* One tribe,” adds Lieut. von Nimptsch, 
‘twas remarkable for its joviality. The natives accompanied 
the steamer in their canoé® and when we could, organised 
dances and songs in our honour.” ‘There is a great deal of 
ivory all along the Kassai, and large pieces of the finest quality 
were readily given in exchange for empty boxes and tins. They 
discovered several affluents of the Kassai, and they calculated that 
they were navigable fora distance of 250 miles, ‘‘ But the most 
important affluent,” the report goes on to say, ‘Sis that which 
Herr Wolff explored in the steamer Vorwarts during the months of 
Februagy and March. He ascended this stream to a distance of 
430 leagues from its mouth, and one of its northern affluents 
brought him to within a week’s march of Nyangwé. He 
might have gone still further had his steamer not met with an 
accidentefor there are’no cataracts in this river. All this net- 
work of navigable water, extending over more than 3000 miles, 
is most admirable, and in future it will be possible to travel 
eastward from the Atlantic, reaching Nyangwé and then Lake 
Tangyuteka by leaving the Congo at the mouth of the Kassai, 
without being obliged to ascend the whole of the former stream, 
thus avoiding the Stanley Fals.” 


A TELEGRAM from Zanzibar, of the 30th ult., states that Dr. 
Fischer had returned there. He has not succeeded in rescuing 
Herr Junker, the African traveller, who, when last heard of, 
was in the region north of Uganda. 


A VERY“interesting discus€ion which took place at the St. 
Petersburg Society of Naturalists after the rea ing of a paper by 
Prof. Beketoff on the South Russian steppes as compared with 
those of Hungary and Spain is now summed up in the Memoirs 
of the Society (vol. xxv. 2). The Ru€sifn steppes between the 
Pruth and Don, although belonging tg the great “ steppe 
region” of Grisebach, differ, however, from the remainder of 
the region inasmuch as they support agriculture without irriga- 
tion. They are akin, in this relation, to the Hungarian pustas. 
Being comparatively well watered, they belong more to Europe 
than ‘to Asia, while those beyond the Don and the Volga bear a 


ruly Asiatic character. As to the disiertos of Sin, they are 
more akin to the deserts of Africa than to the steppes of either 
Central Asia or Europe ; they have, however, some likeness to 
those of Transcaucagia. As to the causes of the want of forests 
in the Russian steppes, Prof. Beketoff Explained it Dy the cir- 
cumstance that, being covered with salt-clays, after the emergence 
from the sea, they were, first, inappropriate to the growth of 
forests. As the surface, however, lost by and by its salt and 
became covered with grasses, masses of ruminants were attracted 
into the region, and these ruminants prevented the appearance 
of trees, destroying them as soon as they appeared ; the climate 
being most unfavourable for the spreading of forests, the rnmin- 
ants were also an important factor in the prevention of their 
appearance. The American buffaloes are an instance of 
the same influence. Dr, Woeikof fully confirmed the view 
taken by Prof. Beketoff, but pointed out that the burning 
of the steppes by man played also a most important part in 
the prevention of the appearance of forests. In America he 
was told of several instances where the trees began to grow as 
soon as the burning of prairies was stopped. Cattle are Surely. 
a great enemy of appearing forests, The very dry season of 
1857 partly destroyed the cattle in Texas, and partly compelled 
to send it away to the mountains, and immediately the Mesguita 
began to spread in the prairies, It had time to take root before 
the cațfle were brought back, and now it grows freely. The 
same has been seen on the //axos of Venezuela. The continuous 
wars and requisitions have led to a notable diminution of cattle, 
and now we do not find the boundless steppes of former 
times ; there are at least bosquets of trees. Mr. Jonas sup- 
poses that this change has even slightly modified the climate, 
Prof. Sovyetoff supported the same views, pointing out that 
cattle are an enemy not only of forests, but also of tlre grass 
covering of the steppes. He mentioned an instance of a large 
estate of 800,000 acres of virgin steppes in Taurida, where nearly 
half a million of sheep are grazing. The grass vegetation on 
these steppes has become strikinglyepoor, so that the cattle- 
owners calculate that for each sheep they must have 4'6 acres of 
grazing-land, 21°6 acres for each head of horned cattle, and 27 
to 32 acres for each horse. The black-earth soil, gvyhen continu- 
ally trampled on by the sheep, hardens as well as a clay soi 
would harden; the soil is thus no more aérated, and becomes 
unable to support a rich grass vegetation. 


THE New York Temes announces that Lieut, Schwatka, the 
Arctic explorer, has accepted a commission from that paper to 
explore the southern coast of Alaska and to attempt an ascent 
of Mount St. Elias, the highest peak on the North American con- 
tinent. Mr. William Libbey, Professor of Geography at Prince- 
ton College, has undertaken the charge of the scientific portion 
of the expedition, which left Port Townsend on the 14th inst. 


THE three papers contained in the urent number of the 
Proceedings of the Royal Gesgraphical Society are of exceptional 
value and,interest. Mr. James W. Wells describes the physical 
geography of Brazil in its broad features. He shows that the 
idea fostered by most maps that Brazil is a very mountainous 
country is wholly erroneous, and that it is mainly a vast plateau, 
excavated into numerous valleys by denudations, with relatively 
few purely mountain chains. As shown by the map ’accom- 
panying the paper, thé four main physical features of the country 
are (1) the vast, low-lying, flat plains of the Amazors, and the 
flat, grassy plains of the Paraguay; (2) the elevated highlands 
that extend over the greater part of the empire ; (3) the higher 
lands constituting the watersheds of the principal rivers ; and 
(4) the groups of mountain ranges consisting of primitive rocks 
of purely upheaved strata. Mr. Wells then takes the tliree 
great hydrographic sections of Brazil, and treats of each in tyrn. 
Mr. Hosie describes one of the many journeys which he made 
through South-Western China while residing as agent at Chung- 
king, the particular journey selected being one which carried 
him over new ground. A map which is appeaded shpws the 
vast area covered by Mr. Hosie in his various journeys through- 
out Sze-chuan, Yunnan, and Kweichow provinces, and the vagy 
interesting observations on trade, present and prospective, ine 
these regions show that his commercial duties have not been 
forgotten in the ardour of exploration. Mr. Bourne writes a 
paper on Diego Garcia,«the principal of the Chagos Islands, 
which have recently received much attention on acconat of their 
position near the Red Sea route @o Australia. The writer 
visited this remote spot to study the fauna and flora, and to make 


.2 collection of the corals of this part of the Indian Ocean. 
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THE SUN AND STARS! 
vitt. 


TOR the purpose of tis lecture I have #&ntured to make a 
revisions of the classification which has been suggested by Dr. 
Vogel. I should tell you, with reference to this question of 
classificatio&, that Rutherford started it; then the German 
physicist, Prof. Zöllner, recommended a certain line of arrange- 
ment which practically had been adopted ®y Father Secchi. I 
afterwards saw grounds for saying that that lineof arrangement, 
or sequence, was apparently a very just one, because it seemed, 
from some considerations I brought forward, that it really 
arranges the stars in the order in which the various phenomena 
would be produced in the atmosphere of any one of them ; that 
is to say, that it was a true evolutionary line starting from the 
conditions of highest temperature. Others have followed in the 
same track since, including Dr. Vogel; but, so far as I can 
make out, any credit which is due to the existing arrangement 
is due to Father Secchi and to Prof. Zöllner. 
*T will-give you the arrangement, which I think will perhaps 
bring the facts in the most clear way before you. 

We have, then, the first class of stars with broad absorption- 
lines and very few of them, and a remarkable absence of general 
absorption at the blue end of the spectrum. Next we have a 
second class, in which the lines are more numerous, andethey 
are thinner. In this class come our sun, Arcturus, Aldebaran, 
and Capella. 

Then we pass from absorption-lines altogether, and in the 
third class we have stars with flutings, of which the darkest part 
and sharpest edge of the fluting lie towards the violet part of 
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the spectrum, Ofthese stars we have a Herculis and a Orionis 
as examples. e 

Then we have another set of Huted stays an which fre opposite 
holds good, *The darkest part and sharpest edge of the fluting 
are to the right, towards the ged end of each fluting. And the 
stars of this class are faint. ° 

In those four classes we nearly exhaust all those fortyporsfifty 
nfllions of stars in fhe heavens which shine, and which we can 
study by means of a telescope. r 

Afterwards we come to stars with bright lines, or the fifth class ; ° 
and this we must divide into two™A and B. 

In sub-class A the bright lines are always lines of hydrogen. 
such as we have in the chromosphere of the sun. Many of 
these stars, as we shall see by and by, which are characterised 
by such a spectrum as this are variable stars ; not all, 

In sub-class B the lines are not lines of hydrogen, and I 
may say that up to the present moment the origin of these lines 
is not known.- There are, I think, at the present moment 
about half a dozen stars known with spectra of this character. 

So much, then, for a general view. We have fou? classes of 
stars determined by absorption—two, line absorption ; two, fluting 
absorption ; first, broad lines ; second, thin lines ; first, flutings 
with the sharp dark edge to the left; then, fittings with the 
sharp dark edge to the right. Then in the last class we leave 
algsorption-lines altogether and get to bright lines, and we get 
two®sub-classes—these which obviously contain incandescent 
hydrogen, and those which as obviously contain something else. 

Just a word or two on each of these two classes. 

The stars with dark thick lines can be best shown by this 
diagram, which I owe to the kindness of Dr. Huggins. You 
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Fic. 22.—Stellar spectra (Huggins). 


will see the difference between the thick absorption-lines and the 
thin ones, and you will remember that although stars may have 
the absorption-lines of identical wave-lengths, the thickness of 
these lines in the different stars may vary€rom one star to the 
other, Then we have the solar spectrum, the thickest lines of 
which are H and K, already refer:ed to, in the ultra-violet 
portion. 

The remarkabje thing about the stars of the first class is that 
in some of thêm H is seen alone. In others H is seen with K 
thin, 2nd in others H is seen with K almost as thick as itself. 
These lines are supposed to be due to the absorption of calcium. 
When calcium was studied in the laboratory a good many years 
ago, it ‘was found that, at the temperature of the electric arc, the 
important®brilliant line of calcium—the line which outshone all 
the others—was in the blue part of the sprectrum, and that the 
two@ines which are most important, the two broadest lines, in the 
sélar spectfum, aré hardly seen at all in the spectrum unless 
the temperature of a very powerful induction coil be employed. 
Under these circumstances one may get the same relative import- 
ance given to the lines H and K in the violet which one gets with 
regard to thé line in the bluegas seen ordinarily, but only when 

e 
7 A Course of Lectures to Working Men delivered by J. Norman Lockyer, 


F.R.S., at the Museum of Practical Geology. Revised from shorthand 
notes. Continued from p. 207% e 


In this diagram the spectrum of the sun is given at the top so that the spectra of the stars cz red | 
‘The spectra of the stars are reduced from photographs, and the order of arrangement has been determined by the gradual thinning of the chief lines. 


can be compared wéth it. 


the most tremendous means available to us are taken to secure 
what we consider to be the highest temperature. e 

On that ground it was prophesied that if the spectra of stars 
were ever photographed, probably some might be found hot 
enough to deal with those bright lines, H and K, in exactly the 
same way that the electric spark did ; that is to say, that asin our 
laboratories we can get at a high temperature H and K obviously 
more brilliant than the blue line, suites at low temperatures H 
and K are not seen at all, so we may anticipate similar results in 
the stars ; if we can get stars very much hotter than any electric 
spark which we can obtain here, we might get H and K in dif- 
ferent proportions, or each seen alone. 

Now you see that prophecy has been fulfilled in thisyrespect— 
that there are stars in which we get H alone without R, and we 
get different propgtions of K added, as you can get different 
proportions of milk and sugar in a cup of tea. 

Nor is that all. I am bognd to tell you one other very curious 
fact. Since it waf obvio\s When these stars were photographed 
that we were really photographing the result of an increased 
temperature ; another prgphecy was hazarded, and that was, 


' that when, during an eclipse, the very brightest portion of the 


sun’s atmosphere should be photographed in the ultra-violet and 
violet the spectrum would jfrobably be very closely represented 
by the spectrum of these hottest stars. These photographs by 
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an Huggins of course only include the violet and the ultra- 
violet. s 

This is the place t® tell you that in the eclipse of 1882 most 
of these lines which you see in the spectrum of Sigius and a 
Lyrae—lines which are efttirely cleaked in the ordinary spectrum 
of the one, and in most of the other starg—waseactually photo- 
graphed in the hottest part of the sun's atmosphere during that 
eclipse ; so that you seg that there were two prophecies with 

regard to this set of lines, both of which were fulfilled. 

Now, when in science a working hypothesis suggests a certain 
result under certain conditions—enables us to prophecy in fact, 
and the prophecy comes true (that is essential)—we have a right 
to believe that the hypothesis may be well founded. 
~ Those, therefore, who hold that these differences are due to 
temperature, have considered their opinions to be considerably 
fortified by those two fulfilments of prophecy to which I have 
referred. 

You see in the diagram that although in the upper spectra 
representing Sirius and a Lyræ the lines are very thick, as those 
particular lines thin out other lines come in ; so that in passing 
down the diagram from the upper horizon to the lower one, we 
get two conditions of things—one which we leave when we get 
few lines thick, and anotlier which we rech where we get a very 
considerable number of lines thin, as many people believe be- 
cause these substances gradually, by reduction of temperature én. 
the atmosphere of the star, have gone info combination With 
themselves or something else, and formed other more complex 
bodies, which give us of course new lines practically at the ex- 
pense of the old ones. There then we get on that diagram 
representing a part of-Dr. Huggins’s magnificent work, the pos- 
sible explanation of the passage from Class I. to Class II. 

A reference to the two classes of absorption-spectra we owe 
chiefly to the work of Dunér and Vogel may very fitly follow 
these records of Dr. Huggins’s work. 





oF iG. 23.—Duneér’s spectra of Class 111. compared with carbon, 


I did not tell you (there was no necessity for it at the time) 
that one of the rarest substances apparently in the atmosphere of 
the sunat the present time is carbon. There is a possible trace 
of carbon in the sun’s atmosphere I think, but the assertion 
depends upon the existence of a single fluting, so far as observa- 
tions go, in the ultra-violet part of the spectrum. 

Now in these two classes of stars, Class IIIa. and Cfass IIId. 
of Vogel, which I have led Class III. and Class IV. to 
make things easier, in the former we get a spectrum which at 
present has not been investigated ; and we cannot say to what 
substances the absorptions in stars (there are hundreds of them 
mind you) which give you that spectrum is due. 

But with regard to the stars of the latter class (and there are 
hundredsæf them) they giveus absorptions about which there is 
no question whatever. ‘There the light of the star, instead of 
being absorbed by iron vapour, by hydrogerevapour, by calcium 
vapour,-and by nickel, and by cobalt vapours and the like, as in 
the atmosphere of our sun, is absorpeg by carbon vapour, and 
carbon vapour almost pure and simplep for when you have taken 
these big flutings out of the spectruhh, here is little left—which 
means that when you get rid of the gbsorption of carbon in the 
atmosphere of those stars there is very little absorption left. I 
mean that the remaining spectrum is very simple. 

- Ihave already pointed out that it $ fair to say that if our sun 
were hotter its absorption would more resemble the spectrum of 
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its hottest portion, and there we have the spectra such as Dr. 
Huggins photographed for us if Class I. and Class II. I have 
just told you that here we really do get the same lines as in our 
sun during an eclipse, when we can best get at the spectrum of 
the hottest portion. ° 

Are we to suppose then that if our sun was very much cooler 
than it is we should get the spectrum of carbon devefoped in this 
enormous way? That is a question which at present’ it is not 
possible to answer. “[t®is quite probable, but then if that be so, 
you will see two things : first, that the carbon, éf # exists as such 
in such enormous quantities in the sun at the present moment, 
must be so far outside the region of high temperature that it can- 
not absorb in that manner. The second point is that it cannot 
be that particular substance which gives us the continuous spec- 
trum in the photosphere, because if it were we should be certain, 
I think, to get more indications of bright carbon vapour, both in 
the spectrum of sunspots and in the spectra of prominences than 
we do, so that although these stellar spectra may set us thinking 
about the snn, they are rather more important to us at the present 
moment for telling us what possibly is not rather than for whht 
probably is. . 

With regard to the stars with bright lines, the only point that 
I need make about them now is that it is most important that 
every endeavour should be made to determine the origin of those 
brig®t lines which, as I have already pointed-out to you, are not 
coincident with the lines of hydrogen. -But I would rather say 
what I have to say on that subject in connection with the next 
part of the comparison which we are making. 

In the spectra which have already been indicated to you nothing 
has been said about change of star-light except at long periods. 
It has been hinted that possibly a star which at one stage gives 
you a spectrum of very thick lines, may at other stages undergo 
changes which will make it a star of the second class, in which we 
have a greater number of thinner lines and so on. 

Here the question of stellar evolyion is suggested. On this 
subject I cannot enter, but a few general remarks may be made, 
We may say that we now know that comets are clouds of stones, 
and experiments, to which I will refer again later on, have been 
made which suggest that if nebulee are of lıke fature the differ- 
ences between cometary and nebular spectra may be explained 
by differences of temperature, that of the nebula being higher 
than that of the comet. Now comets ordinarily, ie. when 
coolest, give us the spectrum of carbon, but when the tempera- 
ture is increased, as it was in the case of the comet of 1882, 
sodium ard iron are added. Imagine a comet with a nucleus 
the light of which is absorbed by ordinary cometary vapours, 
and we shall have the spectrum of a star of the fourth class, 

On the nebular hypothesis, supposing, as seen above, that we 
started with ordinary cometary materials, then, on the beginning 
of a central condensation which in time is to become a star, as 
Kant and Laplace suggegted, such ceftral condensatien should 
then give us a star of the fourth class. As the energy of condensa- 
tion incteased and the temperature got higher, the spectra would 
change through the third and second classes, till ultimately, when 
the temperature was highest, the first class spectrum would be 
reached. On the slackening down of the temperature of the now 
formed star, the spectra of the second, third, and fourth classes 
would then be reproduced, but, of course, now in the direct 
order. è 

Nothing so far has*been said about changes which instead of 
taking millions and perhaps billions of years can be undergone 
in a few days, or weeks, or months. ` 

Careful observations in the heavens have shown a great many 
years ago that a large number of stars are subjegt to @ consider- 
able change in their brilliancy. The most important work which 
has been recently done in what we may call the philosophy of 
variable stars we owe'to the diligence of Prof. Pickering of 
Harvard Observatory in the United States. He has proposed 
a classification of variable stars, and for the purpose of this lecture 
I have just to make a slight alteration in his classifidation, as I 
did in the other one. First I will tell you broadly what the 
classification is, and then I will describe ag briefly as may be 
some of the more important details which are of the greatest 
moment and interest. There is a whole mine of interest here 
which of course I canngt touch in the time at my disposal. 

The first class of these variable stars then may fitly form 
what are called temporary or new stars—stars Which as we 
have had evidence during the last an yedrs—in 1866 and 1876, 
and at the end of last year, suddenly burst into visibility in the 
heavens as if they were new creatipng, last for a certain time, 
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and then die fway. These stars have bright lines *in their r 


spectra. ‘ ’ 

The second class gives us those bodies which, although form 
do not appear and disappgar with any suddenssess comparable to 
that, yet indjcate that there is something very extraordinary going 
onin them. They also belong to our fifth class of stellar spectra. 
‘They have bright lines as well as absorption-lines. These bright 
lines, however, only last for a short time ; but bright lines there are. 

Next we get stars not,so interesting fro the large point of 
view, in which we get considerable changes in their luminosity 
extending over very long periods, but their spectrum apparently 
does not change to any great extent. At least, no change of the 
spectra of these stars has yet becn recorded. 

After these, in Class IV. we get small irregular changes, and 
in fact, Dr. Gould—and there is no greater authority than 
he—says that every star in the heavens undergoes some slight 


fr. 24.—Light curves of T Coron and Nova Cygni. - 


In the year 1866 there was a star which had been chronicled 
for many years asa star between the ninth and tenth magnitudes ; 
for this reason till 1866 its light curve is shown as a straight 
line. But suddenly, atethe beginning of May 1866, this star 


NATURE ; 








suddenly burst up into a star of very Marly the first magnitude— , 


between the first and the second. Many observations as you 


may imagine, were made on it, and among them Dr. Huggins ° 


turned the spectroscope to it, and it was found that the difference 
between the star when it was between the first and second mag- 
nitude, and when it was between the ninth and tenth magnitude, 


- end of the month it had become a ninth or tenth magnitude star, 
en@ went about its ordinary business just asif the incident had 
tever happened tô it. 

Take the next star in 1876, ten years afterwards. It was 
called a new star—Nova in Cygnus. The point about this one 
is that it began suddenly as‘a star of between the third and the 
fourth magnitudes. It had had no former history. It had never 
been mapped. It did not Pisibly rise to the position of a third 
or fourth magnitude star from a lower level as the other one had 
done, but it burst out suddenly; Note the difference in its sub- 
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change in its light, at, some time or other, but at all events those 
stars in Class IV. have undergone sufficient change to find them- 
selves recorded among suspected variableg, while the change 
actually has Qeen so irregular that one haf really p&ctically not 
known to @&hat class to assign them ; and therefore they have a 
class of their own. e = 

The next clas of vawables I will, on Dr. Pickering’s authdrity, 
define as eclipsed stars : that is to say, in this class the cKanfe of 
light does not come from anything in ghe star itself, but from 
smething that is happening outside it. What is happening you 
will see by and by. ° 


N&w with regard to our first class—the new stars. The ac- 


companying diagram will give an idta of what has been recorded 
with regard to them. 
will also give a pretty 
the other classes. 


The information which the diagram affords 
fair comparison between these variables and 


was that in its spectrum when it was most brightly shining we 
got the spectrum of incandescent hydrogen. We had, in iact, 
the spectrum of the chromosphere of the sun. It was called "a 
world on fire.” But you know, that even the sun is not a world 
on fire. If it were, and if it were made of the best Welsh coal, 
we are told that it would last only a few thousand years. But at 
all events, whatever happened, there was an immense quantity 
of hydrogen suddenly rendered incandescent, which radiated its 
light to us. 

‘Almost as suddenly this star went down again, and by the 





Fic. 25.—Cornu’s spectrum of Nova Cygni. 


. & 

sequent history. Its light curve, instead of going suddenly down 
as the one in Cor@ha did in 1866, goes down gently, and takes 
nearly a year to get to the tenth magnitude, When it got to the 
tenth magnitude what kajgpened to it? It gave the spectrum of 
a nebula. It had ceasgfl tp be a star. An interesting point is to 
inquire—unfortunately we shall never now know—whether or 
not that mass of matter did not exist as a nebula before 
1876. 

f have stated that, follqwing close upon the publication of Dr. 
Vogel’s paper on the new star, another paper announced the fact 
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that the new star had put on the appearance presented ordinarily 
by the so-called planetary nebulæ. o ` 

Of all thẹ lines chronicled by Cornu and Vogel during its 
stellar stage}only ont eemained, that, namely, whgch the latter 
observer showed to be cgnstantly increasing in brigh®ness while 
all the rest were waning, and which, moreover, was coincident in 
position in the spectrum with that observed in the majority of 
the nebhile. ° 





The observations of such rare phenomena as tHè so-called new 
stars are of such vast importance, and will no doubt ultimately 
provide us with a clue to so many others of a different order, 
that we may well eongratulate ourselygs that this Nova was so 
well watched, and that there is such perfect complgteness and 
unity ia the chain of recorded facts. 

It should have been perfectly clear 


to those who theught about 
such matters that the word star in 


such a case is a misnomer 


Dec. 14. 


Fic. 26.—Vog:1's spectrum of Nova Cygni. 


from a scientific point of view, although no word would be better 
to describe it in its popular aspect. The word is a misnomer for 
this reason, If any star, properly so called, were to become 
“a world on fire,” were to ‘burst into flames,” or in less 
poetical language, were to be driven either into a condition of 
incandescence absolutely, or to have its incandescence increased, 
there can be little doubt that thousands or millions of years 
would be necessary for the reduction of its light to the original 
intensty. 

Mr. Croll has shown that if the incandescence observed came for 
instance from the collision of two stars, each of them half the 
mass of the sun, moving directly towards each other with a 
velocity*of 476 miles per second, light and heat would be pro- 
duced which would cover the present rate of the sun’s radiation 
for a period of 50,000,000 years, 

A very different state of affairs this from that which must 


have taken place in any of the Novas from the time of Tycho to 
our own, and the more extreme the difference the less can we 
be having to deal with anything like a star properly so called. 

The very rapid reduction of light in the case of the new star 
in Cygnus was so striking that I at once wrote to Mr., Hind to 
ask if any change of place was observable, because iteseemed 
obvious that if the body which thus put on so suddenly the 
chromospheric spectrum were single, ¿£ might only weigh a few 
tons or even hundredweights, and being so small might be very 
near us. No motion, however, was perceptible, and Dr. Ball 
has since stated that he could detect no parallax. 

We seem driven, then, from the idea that these phenomena 
are produced by the .incandescence of large masses of matter, 
because if they were so produced, the running down pf brilliancy 
would be exceedingly*slow. J. NORMAN LOCKYER 

(To be continued.) 





FLAME CONTACT, A NEW DEPARTURE IN 
WATER HEATING! 
JT 


is my intention to prove to you on theoretical grounds, and 

also by experimental demonstration, in such a manner as 
will adm# of no possible ®loubt, that the present accepted 
system of water heating, by gaseous or other fuel, is a very 
imperfect means for an end, and is, both in tfeory and practice, 
essentially faulty. My statements may appear bold, but I come pre- 
pared to prove them in a manner whith thinke none of you will | 
question, as the matter admits of thesimplest demonstration. I 
will, in the first place, boil a specified quantity of water ina 
flat-bottomed vessel of copper; the &me required to boil this 
you will 'be able to take for yourselves, as the result will be 
visible by the discharge of a strong jes of steam from the boiler. 


* A Paper read by Thomas Fletcher, F.C.S., at the Gas Institute Meeting, 
London, June 9. 


I will then take another copper boiler of thé™@Rte*form, but 
with only one-half the surface to give up its heat to the water, 
and will in this vessel boil the same quantity of water with the 
same burner in a little over one-half the time, thus about 
doubling the efficiency of the burner, and increasing the effective, 
duty of the heating surface fourfold, by getting almost double 
the work from one-half the surface. 

The subject is a comparatively new one, and my experiments 
are far from complete on all points, but they*are sufficiently se 
to prove my case fully. As no doubt you are all aware, it is 
not possible to obtain fame contact with any cold, or compara- 
tively cold, surface. Tltis is readily proved by placing a vessel 
of water with a perfectly flat bottom over an atmospheric gas- 
burner: if the eye is placed on a vel with the bottom of the 
vessel a clear space will be seen between it and the flame. I 
cannot show this space on a lecture-table to an audience, but I 
can prove its existence by pasting a pager label on the bottom 
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of one of the botlers, and.exposing this to the direct impact of a Although the wate; surface in contact with the source of heat 


powerful burner during the timeg¢he water is being boiled, and 
you will see that it comes out perfectly clean and uncoloured. 
Now it is well known tat paper becomes*tharred at a tem- 
perature of about 400° F., and the fact that my test-paper is not 
charred proves that it has not been exposed to this’temperature, 
the flame béing, in fact, extinguished by the cooling power of 
the water in the vessel. I need hardly remind you that the 
speed with which convected or conductesl heat is absorbed by 
any body is in direct ratio to the difference between its own 
temperature and that of the source of heat in absolute contact with 
it ; and therefore, as the source of the heat taken up by the 
vessel is nothing but unburnt gases, at a temperature below 
402° F., the rate of absorption cannot, under any’ circumstances, 
be great, and the usual practice is to compensate for this ineffi- 
ciency by an enormous extension of surfacé iri contact with the 
water, which extension I will prove to you is quite unnecessary. 
You will see I have here a copper vessel with’a number of solid 
copper rods depending from the lower surface ; each rod passes 
through into the water space and is flattened-into a broad head, 
which gives up its heat rapidly to the water. My theory can be 
stated in a few words: The lower ends of the rods, not being 
in close communication with the water,-can, and do attain, a 
temperature sufficiently high to admit ‘of direct flame contact, 
and as their efficiency, like that of-the water surface, depends 
on the difference between their own temperature and that of the 
source of heat in absolute contact, with them, we must, if my 
theory is correct, obtain a far greater duty from them. I do not 
wish you to take anything for granted, and although the surface 
of the rods, being vertical, can only be calculated for evaporat- 
ing power at one-half that of a horizontal surface, as is usual in 
boiler pragtice, my margin of increased duty is so great that I 
can afford to ignore this, and to take the whole at what its value 
would be as horizontal surface, and still obtain a duty 50 per 
cent. greater from a surface which is the same in area as the flat- 
bottomed vessel on the fire Side, but having only one-third the 
surface area in contact with the water. I do not, of course, pro- 
fess to obtain more heat from the fuel than it contains, but 
simply to utilisethat heat to the fullest possible extent by the 
use of heating surfaces, beyond comparison smaller than what 
have been considered necessary, and to prove not only that the 
heating surfaces can be concentrated in a very small area, but 
also that its efficiency can be greatly increased by preventing 
close water contact, and so permitting combustion in complete 
contact with a part of the heating surface. I will now boil 40 
ounces of water in this flat-bottoraed copper vessel, and, as you 
will see, sharp boiling begins in 3 minutes 15 seconds from the 
time the gas is lighted. The small quantity of steam evolved 
before this time is of no importance, being caused partly by the 
air driven off from the water and partly from local boiling at the 
edges of, the vessel owyg to imperfect circulation. On the 
bottom of this vessel is pasted a pape? label which you will see 
is untouched by the flame owing to the fact that no flame can 
exist in contact with a cold surface. 

It may be thought that, owing to the rapid conducting power 
of copper, the paper cannot get hot enough to char. This is 
quite a mistake, as I will show you by a very curious experi- 
ment. I will hold a small plate of copper ip the flame for a few 
seconds, and will then hold it against the paper. You will see 
that, although the copper must of necessity @e at a temperature 
not exceeding that of the flame, it readily chars the paper. We 
can, by a modification of this experiment, measure the depth of 
the flameless space, as the copper, if placed against the paper 
before it has time to be previously heated, will, if not thicker 
than ‘1/40? inf" never become hot enough to discolour the 
paper, showing that the flame and source of heat must be below 
the level of a plate of metal this thickness. 

In repeating this experiment I must caution you to use flour 
paste, not gum, which is liable to swell and force the paper 
past the lienit of the flameless space, and also to allow the paste 
to dry before applying the flame, as the steam formed by the 
wetepaste is liable also to lift the paper away and force it into 
tlee flame. I will fow take this vessel, which has only one-half 
the surface in contact with the water, the lower half being 
covered with copper rods, 3/16 inch diameter, 4-inch centres 
apart, and 14 inch long, and you will sêe that with the same 
burner as before, under precisely the same conditions, sharp 
boiling takes place in » minu® 50 seconds, being only 13 seconds 
more than half the time required to produce the same result with 
the same quantity of male as in the previous experiment. 


is only one-half that of the first vessel, ande the burner is the 
same, we can see the difference not only inghe time Jeanie to 
boil the 40 giiices of water, but alsoin the'much greater force and 
volume of steam evolved whengboiling @oes occur. With refer- 
ence to the form,and proportions of the conducting rods, tkese 
can only be obtained by direct experiment in each case fgr each 
di®tinct purpose. TRe conducting power of a metallic rod is 
limited, and the higher the temperature%of the source of heat, 
the shorter will the rods need to be, soas to insure the free ends 
being below a red heat, and so pfevent oxidation and wasting. 
There are also other reasons which limit the proportions of the 
rods, such as liability to choke with dirt and difficulty of clean- 
ing, and also risk of mechanical injury ih such cases as ordinary 
kettles or pans ; all these requirements need to be met by dif- 
ferent forms and strengths of rods to insure permanent service, 
and, as you will see further on, by substituting in some cases a 
different form and type of heat conductor. To prove my theory 
as to the greater efficiency of the surface of the rods in contact 
with the flame as against that in direct contact with tle water, I 
have another smaller vessel which, including the rods, has the 
same total surface in contact with the flame, but only one-third 
the water surface as compared with the first expefiment. Using 
again the same quantity of water and the same burner we get 
sharp boiling in 2 minutes 10 seconds, being an increase of duty 
of 5@ per cent., withethe same surface exposed to the flame. The 
rods in the last experiment form two-thirds of the total heating 
surface, and if we take, as I think for some careful experiments 
we may safely do, one-half the length of the rods to be at a 
temperature which will admit of direct flame contact, we have 
here the extraordinary result that flame contact with one-third of 
the heating surface increases the total fuel duty on a limited area 
50 per cent. This really means that the area in contact with 
flame is something like six times as efficient as the other. In 
laboratory experiments it is necessary not only to get your result, 
but to prove your result is correct, and the proof of the theory 
admits of ready demonstration in your own laboratories, al- 
though it is unfit for a lecture experiment, at all events in the 
only form I have tested it. If you will take two ordinary metal 
ladles for melting lead, cover the lower part of one of these 
with the projecting rods or studs and leave the other plain, you 
will find on melting a specified quantity of metal in each that the 
difference in duty between the two is very small. The slight 
increase may be fully accounted for by the difference in the 
available heating surface reducing the amount of waste heat 
passing away, and this proves that flame-cdntact, and therefore 
quick absorption of heat, takes place on plain surfaces as soon 
as these are above a certain temperature, which, in a metal 
ladle, very soon occurs. What the temperature is which admits 
of flame-contact I have, as yet, not been able to test thoroughly, 
and it will need some consideration how the determination of 
this is to be correctly made ; at the same time it is a question in 
physics which should be capable of being answered. 

Let us now take the other side of the question. If the cfi- 
ciency of a surface depends on flame contact, there must of course 
be flame, or at least gases of an extremely high temperatare, and 
we therefore cannot expect this extraordinary increase of efficiency 
in any part of our boiler except where flame exists, and if these pro- 
jectors are placed in a boiler, anywhere except in contact with 
flame, their efficiency must be reduced to that of ordinary heat- 
ing surface. They are, of course, useful, but only in the same 
way as ordinary flue surface. When we come to boilers for 
raising steam, which have to stand high pressures, we come to 
other difficulties of a very serious nature, which require special 
provision to overcome them. To put such rods as I have re- 
ferred to in a boiler-plate necessitates the plate being drilled all 
over with holes, causing a dangerous source of weakness, as the 
rods cannot be used as stays; further than this, they would render 
really efficient examination a matter of extreme diffigulty, and 
would be liable to give rise to frequent and almost incurable 
leakages ; but therg is, fortunately, a very simple way to over- 
come this difficulty. I have found that rods or points, such as 
I have described, are not ngcessary, and that the same results 
can be obtained by webspr*angle-ribs rolled in the plates. My 
experiments in this direétidn are not complete, and at present 
they tend to the conelnsiog that circular webs, which would be 
of the greatest efficiency iN strengthening the flues, are not so 
efficient for heating as webs running lengthwise with the flue, 
and in a line with the direfion of the flame. This point is one 
which I am at present engaged in testing with experimental 
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boilers of the Cornish and Lancashire types} and as, with gas, 


we have a fuel which renders every assistance to the experi- 
menter, it\yill not tqk 
obtained by the two different forms of web. Thd&Seof you who 
have steam-boilers wil, no dowbt, know the great liability to 
cratking at the rivet-holes in those pars whew the plates are 
dowbla, This cracking, so far as my own limited experience 
goes, being usually, if not always, on thé fire side, where fhe 
end of the plate is not %n direct contact with the water—where 
it is, in fact, under the conditions of one of the proposed webs 
I think we may safely comé to the conclusion that this érack- 
ing is caused by the great comparative expansion and contrac- 
tion of the edge of the plate in contact with the fire ; and it will 
probably be found that *if the plates are covered with webs the 
whole of the surface of the plates will be kept at a higher and 
more uniform temperature, and the tendency to cracks at the 
rivet-holes will be reduced. 
theory, but needs to be tested in actual practice. 

There is another point of importance in boilers of the loco- 
motive cl&s, and those in which a very high temperature is kept 
in the fire-box, and this is the necessity of determining by direct 
experiment the speed with which heat can safely be conducted 
to the water without causing the evolation of steam to be so 
rapid as to prevent the water remaining in contact with the 
plates, and also whether the steam will or will not carry megh- 
anically with it so much water as to make it objectioffably 
wet, and cause priming and loss of work by water being carried 
into the cylinders. I have observed in the open boilers I use 
that when sufficient heat is applied to evaporate 1 cubic foot of 
water per hour from 1 square foot of boiler surface, the bulk of 
the water in the vessel is about doubled, and that the water 
holds permanently in suspension a bulk of steam equal to itself. 
I have, as yet, not had sufficient experience to say anything posi- 
tively as to the formation or adhesion of scale on such surfaces 


. as I refer to, but the whole of my experimental boilers have up 


to the present remained bright and clean on the water surface, 
being distinctly cleaner than the boiler used with ordinary flat 
surfaces. Itis, I beliéve, generally acknowledged that quick heat- 
ing and rapid circulation prevents to some extent the formation 
of hard scale, and this is in perfect accord with the results of 
my experiments. The experiments which I have shown you I 
think demonstrate beyond all question that the steaming-power 
of boilers in limited spaces, such as our sea-going ships, can be 
greatly increased ; and when we consider how valuable space is 
on board ship, the matter is one worthy of serious study and ex- 
periment, It may Be well to mention that some applications of 
this theory are already patented. 

I will now show you as a matter of interest in the application 
of coal gas as a fuel how quickly a small quantity of water can 
be boiled by a kettle constructed on the principle I have de- 
scribed, and to make the experiment a practical one I will use a 
heavy and strongly-made copper kettle which weighs 64 Ibs., 
and will hold when full one gallon. In this kettle I will boil a 
pint ef water, and, as you see, rapid boiling takes place in 50 
seconds. The same result could be attained in a light and 
specially-made kettle in 30 seconds, but the experiment would 
not be a fair practical one, as the vessel used would not be fit 
for harti daily service, and I have therefore limited myself to 
what can be done in actual daily work rather than laboratory 
results, which, however interesting they may be, would not be a 
fair example of the apparatus in actual use at present. 





THE CRATERS OF MOKUAWEOWEO, ON 
MAUNA LOA! 


DURING last year I was engaged for many months in survey- 

ing lands on Mauna Hualalai and Mauna Loa, in Hawaii, 
and in that way had an opportunity of making investigations of 
craters aftd lava flows that€nay be of interest to those studying 
volcanic phenomena. 

It would seem that, as the best histories afè those written long 
after the events which they record, when all the reports of eye- 
witnesses can be carefully examined$ s8 the best descriptions of 
volcanic action may be obtained long alter eruptions, by carefully 
investigating the records indeliby inscribed in the rocks, 

The ascent of Mauna Loa is so @eldom made that a brief 
account of my excursions may be interesting. 


* By J. M. Alexander, 


J from the Hawdtian Commercial Advertiser of 
October 1885. 


long to prove the comparative results 


This is a question not entirely of 
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On September 1, 1885, I set out in company with Mr. J. $ 
Emerson, of the Hawaiian Government Survey, to ascend the 
mountain from the table-land east of Hualalai, along the sout 
side of the lava‘fow of 1859, which as many will remember 
was visited by a party from Oahu College. We were provide 
with mules for riding and pack-donkeys, and accompanied b 
several natives, including a so-called guide, who los? himself an: 
delayed us over a day in searching for him. 

Our route led fr& through a narrow belt of forest, consisting 
of mamane, ohia, and sandalwood trees 3 then through a scant: 
vegetation of ohelos and the beautiful Cyathodes Tumeiameia 
and at last beyond the limits of vegetation, without a vestige 
even of moss or lichen, over a wonderful and awfal billow) 
waste of. “pahoehoe ” Iava, traversed by tracts of “aa” anc 
deep chasms. 

At about two-thirds of the distance towards the summit we 
passed the rugged crater hill from which the outbreak of 1856 
had issued, and here our path was strewed with pumice and 
“*Pele’s hair” from that eruption. There was an enormous 
quantity of lava poured forth from the small fissure of this 
crater, forming a stream from half a mile to two miles wide, and 
reaching nearly thirty miles to the ocean at Kiholo. Lower 
down I counted eightcen species of ferns and a dozen kinds of 
phenogamous plants already growing on this flow. In this 
vicimity the caverns contained many carcasses of wild goats, 





In 
one further south I counted eighty of their skeletons and decaying 
bodies. They had probably leaped in for shelter, and had been 
unable to leap out. ` 

When near the summit our guide warned us to descend, be- 
cause of an approaching storm; but Mr. Emerson and T, 
anxious to accomplish the object of our journey, set out without 
him through the driving rain that soon turned into hail and then 
into snow, marking our route with flags so that we might be able 
to find our way back. Ina short time we reached the brink of 
the vast crater of Mokuaweowco, filled with fog and surrounded 
by frightful precipices. Along thi€ brink were numerous deep 
fissures filled with ice atid water, the beginning of cleavage for 
avalanches into the crater. Here, and for a quarter of a mile 
below, we observed many rocks of a differens kind from the 
surface lavas, solid, flinty fragments of the foundation walls, 
weighing from fifty pounds to a ton, which had formerly fallen 
down upon the crater floor and had afterwards been hurled out 
during eruptions. I noticed similar rocks around the summit 
craters of Hualalai. It would be unsafe to approach the crater 
at this place during eruptions, when such brickbats were 
flying, 

We returned to our camp about noon, and sent the poor 
animals, which had stood all night in the icy wind tied to jagged 
rocks, in the care of the guide down the mountain ; and with the 
help of one native, with much difficulty, carried a tent and 
suppliés to the summit. ° é 

At evening the fog lifte and gave us a glimpse of the craters. 
Immediately below us lay the central crater, surrounded by al- 
most perpendicular walls, with a pahoehoe floor streaked with 
grey sulphur cracks, from hundreds of which there issued 
columns of steam, and with a still smoking cone in the south 
end. Beyond this central crater on the south rose a high plateau, 
and beyond this plateau still further south we saw an opening 
into another crater small and deep. In the opposite direction, 
north of the centralecrater, appeared another hightr crater like 
an upper plateau, from which a torrent of Java had once poured 
into the central crater, and north of this again another crater, 
like a still higher plateau, from which also lava had flowed 
south, A 

Thus it was evident, as appeared fore cle&tfy*by ‘Subsequent 
investigation, that Mokuaweoweo is not simply one cratery but a 
series of four or five craters, the walls of which have broken 
down, so that they have flowed into each other. 

The crater of Haleakala, on Maui, was probably formed in g 
similar manner out of several ancient craters which have broken 
into each other. These vast chasms may well be called calderas, 
as has been recommended by Captain Dutton. On Husai 
there is a series of craters having the same*relative position %s 
those of Mokuaweoweo, and crowded so close together as to be 
almost broken into one. On the older mountains, like that of 
West Maui, such congéries of craters have evidently formed the 
starting-points for deep valleys, which the rain torrents, leaping 
down their lofty walls, have torn Sut theough concentric layers 
of lava to the sea. Just before sunset we saw the splendid 
phenomenon of the ‘Spectre of A Brocken ” (Hookuaka), 
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our shadows on the mist, encircled with rainbows, over the black 
inferno. , 

We erected a survey Sena for determining gthe location and 
height of the summit, af® also of an important land boundary 
in the crate®, viz. the corner where the four lands of Keauhou, 
Kahuku, Kgpapala, and Kaohe meet, which is at the cone in 
the central crater. We then descended the mountain, carrying 
more weight than was agreeable, until we were met by our 
natives bringing up our mules, for whicl? be had signalled by 
fires. On the way down a violent thunderstorm was raging 
below us, while we were above in clear air. On my next trip 
up this mountain I found a tree on the slope below completely 
rent to splinters, and parts of it thrown several rods, by the 
lightning of this storm. 

‘During the next month I ascended the mountain again, this 
time carrying an excellent engineer’s transit. AsI had no guide, 
I marked most of the way up by strips of cloth fastened to rocks 
to find the way back ; and taught by our former experience, I 
took a donkey-load of fuel, as well us a load of grass for making 
a spherical survey signal, which served me several nights as a 
bed. When about half-way up the mountain, one of our pack- 
donkeys broke into a lava cave, and slid downwards nearly out 
of sight. It was extricated with great difficulty by a direct up- 
ward lift with ropes. I then sent one of my men down the 
mountain with the donkeys, retaining the other man wit!®me. 
The first night on the summit was uncomfortable enough for us, 
with a storm from the north. At midnight we observed with a 
lighted candle that the roof of the tent was a-sparkle with ici- 
cles, and on touching it found it frozen stiff as a bullock’s hide. 
In the morning we found a beautiful sheet of snow an inch thick 
over the tent and over all the ghastly blackness of the rocks. 
Every morning of our stay upon the mountain we found the 
water frozen in our kettles, and hoar-frost on the rocks. 

In the clear frosty air I was able with my transit to take the 
bearings of a dozen survey gignals on the slopes and summit of 
Hualalai. 

The new spherical signal which I had erected was afterwards 
accurately determined by observations from more than twenty 
stations on Maufia Kea, [Jualalai, and in South Kona, and thus 
a trigonometrical station was at last located on the very summit 
of Mauna’ Loa. 

On the second day I descended from the west brink of the 
crater down the track of a high avalanche of rocks upon the 
second plateau, and again from this plateau by the path of 
another :avalanche into the central crater, stepping cautiously 
down upon the black floor of the crater, lest it should break 
under our weight. We found this caution unnecessary, for much 
of the crater bottom proved to be the most solid kind of 
pahoehoe. 

Here we stood as on the congea'ed surface of a tossing sea 
that had dashed its fiery surf thirty feet up on the surrounding 
walls. We travelled directly south fOr the cone, the boundary 
corner, which I was to locate, erecting two flags abut 2500 
feet apart for the ends of our base-line. In some places, where 
there appeared to have been violent acticn, the lava broke under 
our feet, letting us down into caverns. In some large tracts the 
pahoehoe was covered with pumice, indicating the violence of 
the former surging and tossing of the lava, for pumice and other 
light lavas geem to be the froth and foam of the fiercest erup- 
tions, Just before reaching the cone we caffe to a deeper basin, 
twenty or more feet below the rest of the crater bottom and 
about 400 feet wide, covered with the most friable lava, swollen 
upwards as though raised Ly air-bubbles, and this basin extended 
in a lava flow, e north-east along the side of the crater. 

Probably this was the place of the last eruption, and of most 
of thë eruptions of this central crater. We found the cone to 
be composed -of pumice and friable lava still hot and smoking, 
and very difficult to ascend, but we succeeded in climbing to its 

¢op, 140 feet high, and in setting up a flag there for the boundary 
corner. We then descended between the east and west peaks of 
this cone over huge rocks and deep chasms. 
© Prom the fact hat this cone is represented on Mr. J. M. 
fydgate’s map of 1874, I conclude that it has been of long con- 
tinuance, probably composed of the cinders of successive erup- 
tions, and that the deep basin to the windward of it, like 
Halemaumau in Kilauea, has continued many years, and is 
situated at the great central volcanic throat of the mountain, 

I then returned to the sec8nd plateau to the north, and thence 
clambered out to the east of Mokuaweoweo by the extremely 
interesting route of a former cataract of lava from the summit 


“into the crater, the’swift downfall of which had turned its lava 
almost into pumice, and the black, shining epray of which lay 
spattered on the surrounding rocks. ’ 

Further goth I observed the course of ‘two other cataracts, 
which had poured directly info the @entral crater. At the 
summit I found ethe deep fissure from which the outbreak had 
come that caused these Cataracts, and ascertained that it had also 
pofired an immense *stream north upon the first plateau and 
thence south to the central crater. Cros8ing from this place to 
the north over the first plateau I suddenly came to a frightful 
circular crater in the bed of the*plateau, apparently 600 feet 
deep and 1000 feet wide, with a cong in its centre still smoking. 
We were obliged to hurry with exhausting speed over rough lava 
in order to reach our tent before night. * 

The next day we took the transit to the stations in the crater, 
and the next we surveyed with it along the western brink to the 
extreme south end, where we looked down into the south crater, 
which is about 800 feet deep and 2500 feet wide. The length 
of the whole chasm, or ‘‘ caldera,” I have ascertained to be 
about 19,000 feet, the greatest breadth gooo feei@ and the 
greatest depth 800 feet. The area is three and six-tenths square 
miles. A map of these craters has been sent to the Government 
Survey Office. è ° 

On the sough-west side, near the junction of ihe central crater 
wyh the south plateau, I found that there had been another 
eruption, from fissunes that were still smoking, and that this 
eruption had poured an immense stream southward towards 
Kahuku, and had also poured cataracts into the south crater 
from all sides. 

I had everywhere observed that there had been great flows 
from the summit brink down the mountain, and had wondered 
at the thought of the vast chasm having filled up and overtlowed 
its brim. - 

This, however, turned out to be an incorrect view. The flows 
have not been from the lowest parts of the brim, but from some 
of the highest, which could not have been the case in an 
overflow. 2 

The walls of the craters are largely composed of loose, old, 
weather-beaten rocks, and large tracts of the plateau are com- 
posed of old pahoehoe that has not been overflowed for ages. 
which would not be the case if the craters filled and overflowed. 

These outbreaks from fissures around the rim indicate that the 
lava has rather poured into the crater than out of it; and that i: 
has poured from such fissures in vast streams down the mountain 
side, What enormous quantities of lava may flow from such 
small fissures is illustrated by the flow of 1859. The question 
arises, How has the lava risen high enough to pour in extensive 
eruptions through these fissures, almost a thousand feet above 
the bottom of the crater, without rising in the crater and over- 
flowing it? The same question has often been asked in respect 
to the rise of liquid laya to the summit of Mauna Loa without 
overflowing the open crater of Kilauea, 10,000 feet below. 

We have seen that it is not because the lava in Mokuaweowe > 
is lighter than that in Kilauea that it rises so much highem In 
fact, it is as solid there as in Kilauea. The explanation ha» 
occurred to me that molten lavas rise the higher the smaller ile 
conduits in which they rise from their subterranean reservoirs. 

An illustration is afforded by the ‘‘ spouting horns “eon th: 
sea-coast, where the ocean, rushing into caverns of rock, drives 
columns of water through small openings to the height of foity or 
fifty feet above high-water mark. We see another illustration in 
water conveyed in pipes, which jets the higher the smaller the 
orifice.. 

However violent the subterraneaf? pressure may be, Kilauea 
does not overflow, but only rages the more fiercely, because r- 
passage from the chambers below is so large. But through iu: 
vast mountain of Mauna Loa there is no doubt a constricted coi:- 
duit leading upward ; and there must be still smaller conduits to 
the fissures on the summit rim. On this theory, the molten lava 
rises higher through Mauna Loa th#h in Kilauea, becalf$e Mauna 
Loa has the smalleg throat. 

It is therefore by no means certain that there is no subter- 
ranean connection between,the two volcanoes. 

Another vexed ‘questicg, bf which several solutions have been 
proposed, is the mode offomnation of the two strongly contrasted 
forms of lava known as ‘‘pahoehoe” and “aa.” The former 
term is applied to tracts & comparatively smooth and uniform 
lava, as though it had cooled while flowing quietly ; the latter to 
tracts of broken lava, as thbugh it had cooled when tossing like 
an ocean in a storm, and had then been broken up by earth- 
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quakes. As Mr. Brigham states, ‘No ‘words can convey an® 
idea of its horrible goughness and hardness.” 

My WA, belief ig that ‘‘aa” has been formed simply by 
obstructions breaking *the quiet flow of molten@lgva. Every 
observer has noticed thet ‘‘pahgehoe” contains dutts and air- 
chambers, having an upper crust contorted into the shape of the 
wayes and ripples of the flowing lava® The liquid lava has 
evidently flowed in these ducts and chambefs, and at last flowhig 
out has left them emp¥y with glazed interior surfaces. In like 
manner torrents of lava have poured through caverns down the 
mountains to the sea, and flowing out have left the innumerable 
caves, smooth and shining within, to be found all over the 
island. Now, when there are obstructions on the earth’s surface 
or meeting flows, this system of ducts is broken up, and frag- 
ments of Java are carried along on the surface, piling up higher 
than the adjacent ‘‘ pahoehoe,” like ice-packs in rivers, and 
sometimes rolling immense boulders twenty and thirty feet high, 
which now stand on the “aa” with the drip glistening over 
them. This theory is confirmed by the fact that “aa ” is always 
higher than the adjoining ‘‘pahoehoe,” and also by the fact, 
which I especially noticed in the flow of 1859, that wherever 
there are open spaces in Iava flows (kipukas), the old lava under 
the flow is foued to be ‘pahoehoe ” ynder ‘‘ pahoehoe ” and 
“aa” under “aa.” R 

While surveying the region I was extremely interested in the 
arrangement of the craters; and now haying determinede the 
situation of more than fifty of them on Mauna Loa, Hualalai, 
and Mauna Kea, I have ascertained that there is a method in 
their arrangement. They are not arianged relatively to the 
mountain on which they are situated, but relatively to the points 
of the compass. .There seems to have been a series of nearly 
parallel fissures through which these craters have risen, in lines 
running from S. 40° E, to S. 60° E. There are a few arranged 
in lines running N. 50° E, 

It has been remarked by Mr. W. T. Brigham that, while the 
general trend of the Hawaiian group and of the major axis 
of each island is N. 60° W., there is no crater on the islands 
whose major axis is parallel to this line. ‘On the contrary,” 
he continues, ‘‘a very interesting parallelism is observed among 
all the craters, and invariably the longest diameter is north and 
south.” It would be more correct to say that the major axes of | 
the great craters are generally at right angles to the general axis 
of the group, że. about N, 30° E. Haleakala and the ancient 
Kipahulu caldera appear to take the other direction, but the 
statement is certainly true of the great calderas of Kilauea and 
Mokuaweoweo, whieh have other points of resemblance. 

Thus in both the highest walls are on the western side, and in 
both the action is working towards the south-west, as is indicated 
by the fact that the north-east craters are nearly filled up, while 
the deepest and active craters are in the south-west end of the 
caldera. 

It has been shown by Prof. Dana and other geologists that 
the principal mountain-ranges of the globe, as well as the main 
coastalines and chains of islands, take the two directions just 
mentioned, “which are in general tangential to the Arctic and 
Antarctic circles.” Thus it appears that the laws in accordance 
with which the volcanic forces are now operating in these islands 
are the same as those by which all the grand features of our 
world have been established, and possibly related to the laws of 
crystallisation which pervade the mineral kingdom ; and thus we 
perceive a unity in the processes of the globe. 

In conclusion, I would remark that to my mind the most 
plausible theory to account for volcanic action is that of Mallet, 
that the contraction of th@ earth’s crust continually going on 
under the power of gravitation causes as much internal heat as 
would be required to cause a similar expansion. Prof. Dana 
has remarked that ‘‘the fact is well established that motion in 
the earth’s rocks has been a powerful source of heat,” and that 
the annual crushing of not over one-sixth of a cubic mile of 
rocks in fhe earth would cake all the volcanic phenomena of the 
world. ‘This theory has the beauty of attributing all these 
phenomena to a single cause, and of thus suggesting the thought 
of the one great Power above the inexplicable forces of 
gravitation, who continues all the fote of the universe. 
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IMMISCH’S THERMOMETER 


‘HIS instrument depends for itsgaction upon the opening 
and closing of a minute volute Bourdon tube, which for this 
purpose is filled with expansive liquid and hermetically sealed. 
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One end of the tube is fixed, and the free end is brought into 
contact with the short arm of & lever, the long arm of which 
forms a rack gearing with a pinion which carries the pointer. 
The position of thé tube with regard @ the short lever-arm is 
such that for ordinary purposes the divisions on the dial are 
equal, while for clinical use the scale is an increa ing one, in 
order that near blood-heat the divisions become wider to permi 
of a fraction of a degree being read off accurately, 

The success whick these instruments meet with is owing prin- 
cipally to their sensitiveness, accuracy, and non-liability to get 
broken. If they should meet with an accident they can be easily 
repaired. 

The appellation “metallic” does not seem to be a happy one 
for these thermometers, as they are likely to be confounded with 
the unsuccessful attempts which have been made to produce 
instruments for similar purposes by means of bi-metallic laminz. 
The defects of the latter are the extremely small vs víva avail- 





able for the work of multiplying the®small motion of the lamin, 
and the liability to not return to precisely the same point after 
being subjected to extremes of temperature. In this latter 
respect there is a double security with the insteument which is 
the subject of this notice. The tube is in itself a very flexible 
spring, the motion of which does not overreach the limits of 
perfect elasticity, and its position at any given time is deter- 
mined by the volume of the liquid, which, of course, remains 
always a constant quantity whatever the volume may be. As 
the tube is absolutely full, it must of necessity always accommo- 
date itself to the volume and correctly indicate the temperature. 

As regards accuracy, we are informed that upwards of 500 
have already been tested at Kew—we have ourselves seen the 
certificates of the last group of two dozen clinical ones, and 
they give the remarkable results of perfect accuracy at 66 per 
cent. of the points tested, and of no @ror greater than o°'2 at 
any point on any one of tite twenty-four thermometers. 
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SCIENTIFIC SERIALS 


Rendiconti del Reale Istituto Lombardo, May 13.—On the 
theory of waves, by, Prof. E. Beltrami. The author presents 
some considerations which place ina clearer light the process 
by which F. Neumaan deduces the laws of Fresrfl from the 
fundamental equations of elasticity.—Dynamics of moving sys- 
tems which preserve their mutual affinity, by Prof. C. Formenti. 


Rivista Scientifico-Industriale, May 31.—Maximum and rela- 
tive humidity of the atmosphere, hy Profel Cantoni. 
Hygrometric tables of mean annual moisture, recorded at thirty 
meteorological stations in various parts of Italy, show thåt the 
average of maximum and relative humidity increases from north 
to south, from elevated to low-lying stations, and from inland to 
maritime districts.—On the persistence of the mathematica 
figure of the earth throughout the geological epochs, ahd on the 
constitution of the terrestrial crust, by Prof. Annibale Riccò, A 
summary is given of M. H. Faye’s views on phis subjgct alre wi 
published in the Comøtes rendus of the French Academy (Marc 
22 and April 5, 1886), the author concluding that the mathe- 
matical figure of the globe, as represented by the surface of 
oceans, has not been perceptibly modified by the geological 
forces associated with the cooling process —On the permanent 
magnetism of steel at various temperatures, by Prof. Poloni. It 
is shown that at the temperature of 180° C. the well-known law 
of magnetic distribution in steel barg ng longer holds good when 
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the bars have been magnetised without being first subjected to 
great variations of temperature and kept free from telluric action 
by being held in a vertical position. 
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SOCIETIES AND ACADEMIES 
LONDON 

Royal MicroscopicaP Society, Ju %—Rev. Dr. Dal- 
linger, F.R.S., President, in the chair.—Mr. G. F. Dowdeswell 
described a preparation of the microbe of rabies in the spinal 
cord of a rabid dog, which he exhibited X 400. — Prof. 
F. Jeffrey Bell exhibited a specimen (received from Prof. 
McIntosh) of a very young starfish, in a stage so early 
as to show clearly the knob-like portions of the larval 
organ. Prof. McIntosh has been giving some of his know- 
ledge and skill to fishing observations, which had been ren- 
dered possible by the facilities afforded by an enlightened 
Fishery Board in Scotland.—Mr. F. R. Cheshire exhibited a 
device for the better examination of Bacteria in culture tubes, 
the cylindrical form of the tube so distorting the appearance of 
the contents that it was almost impossible to make any observa- 
tions upon them under the microscope. The first plan adopted 
was that of placing the tube in a trough of water and then 
looking at it through the front of the trough. This was feund 
to diminish the aberration very much, but it did not get rid of it 
altogether, and was, therefore, only available under very low 
powers. Water having a refractive index of about 1'333 and 
alcohol of about 1'374. by adding water to alcohol a mixture 
having a refractive index of anything between the two could be 
obtained according to the proportions used. Gelatine has a 
refractive iNdex rather higher than that of water, and the inter- 
position of a cylinder of glass added something to this. The 
trough which he employed had a front of rather thin glass, the 
bottom being sloped in suchg way as to cause a tube placed in 
the trough to lie always near to the front. The tube to be exa- 
mined was placed in the trough with some water, and then alcohol 
was added until the proper density was arrived al, and by this 
means it was quite possible to use a 43-inch objective effectively. 
—Prof. Bell, at the request of the President, gave an account of 
what he regarded as the most extraordinary biological fact 
brought to light during the last twenty-five years—that of a third 
eye at the top of the head of certain lizards.—Mr. Crisp called 
attention to a new lamp for the microscope which had been sent 
for exhibition by Mr. Curtis, and which was so cheap and 
simple that it seemed likely to become the lamp of the future. 
It was founded on the lamp originally devised by Mr. Nelson.— 
Mr, A. Brachet’s commuoication suggesting the use of a hyper- 
bolic lens for the field-lens of the eye-piece was read. Mr. 
Brachet claimed that thereby the diaphragms in the eye-piece 
and objective could be depensed with, and the image much im- 
preved.—Dr. Crookshank read a paper on photo-micrography, 
which was illustrated by the exhibition of a large nuMber of 
prints, negatives, &c. Mr, Glaisher, President of the Photo- 
graphic Society, said he had examined Dr. Crookshank’s 
exhibits, and thought they were certainly very beautiful produc- 
tions. He had for many years taken a great interest in the sub- 
ject of photography, and had looked to it with hopes which had 
been more yearly fulfilled than ever before by the specimens 
before them. He had heard the paper wit® great pleasure, and 
could only express his admiration of it, believing as he did that 
it held out great promise for the future.—Mr. F. Enock exhi- 
bited sketches of some of his slides, the various parts being 
numbered Ponape and accompanied bya short explanation. 
It is intended to issue skefches of all the mouth organs of British 
bees end other interesting insects. 


Mineralogical Society, June 22.—Mr. L. Fletcher, Presi- 
dent, in the chair,—Mr. Andrew Taylor was elected a Member, 
*-The following papers were read :—C, O. Trechmaine, Ph. D., 
on barytes from Addiewell, West Calder, N.B.—Prof. E. Kinch, 
on plattnerite.—F. H. Butler, M.A., on dufrénite.—R. H. 
Selly, on anglesite feom Portugal ; and on apatite from Cornwall. 
—Mr. R. Simpson (visitor) exhibited a very large rolled crystal 
topaz from Tasmania.—~Several interesting specimens were re- 
exhibited by the President, Mr. Rudler, and others. 

" a FARIS 

Academy of Sciences, Jane 28.—M. Jurien de la Gravière, 

President, in the chair.—On the tneory of minima surfaces, by 
» 
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I. G. Darboux. The results hitherto arrived at in the study 
of minima surfaces lead naturally to the ingyiry here instituted 
regarding the determination of all minima algebragc surfaces 
contained in given algebraic curve, dr? more génerally, to 
determine af] the minima algebraic surfages inscribed in a given 
algebraic curve.—On the subjett of certain circumstances jare- 
sented by the fnovenfnt of the hydro-extractor, by Ade 
Joaguières. The avthor deals with the normal case (dmitted 
by Poinsot), in which the movement of#precession is compli- 
cated and rendered irregular by movements of nutation,—On a 
process by means of which the osc#llations of an absolutely free 
pendulum may be mechanically counted, by M. M. Deprez. The 
principle is described of an apparatu§ not yet constructed. which 
is intended to record the number of whbrations without exer- 
cising any mechanical influence on the pendulum. Without 
this condition the results would be worthless, as the vibrations, 
instead of being effected under the influence of gravitation alone, 
would be affected by the action of a force of unknown magni- 
tude. The problem is solved by the aid of optics, light being 
the only agent which exercises no mechanical action onéhe bodies 
exposed to its influence.—On the persistence of voluntary move- 
ments in bony fishes after removal of the cerebral Jobes, by M. 
Vulpian. The author’s experiments with carp fully confirm 
Steiner’s recent conclusions regarding the persistence of the 
voluntary movements in fishes thus operated upon. They also 
sh&v, that the faculty,of sight is unaffected by the operation, as 
already proved by the author in 1864.—On the normal metro- 
nome, by M. Saint-Saens» Owing to the defective character of 
this instrument, it is found to be of little practical service 
to musicians. Hence the Academy is urged to supply a 
normal metronome mathematically regulated which, before 
being issued to the public, should be tested and stamped like 
all diapasons, weights, and measures. The matter was referred 
by the President to thé Section for Mechanics and Physic». —On 
the extension of a theorem of Clebsch relating to curves of the 
fourth degree, by Prof. Sylvester.—A fresh series of experiments 
on the automatic action of the regulating apparatus constructed 
at the Aubois sluice, by M. A. de Caligny.—On the tluorescence 
formerly attributed to yttria, by M. Lecoq de Boisbaudran. 
By recognising the complex character of yttria and announcing 
the existence of new elements characterised by fluorescent bands 
at first attributed to yttria (NATURE, June 17, pp. 160-62', the 
author considers that Mr. Crookes has implicitly adopted the 
opinion always held by him regarding the true character of these 
bands. But from the fresh experiments here described it is 
pointed out that further interesting studies will have to be made 
in order thoroughly to elucidate the subject—Remarks accom- 
panying the presentation of a work entitled ‘‘ Cosmogonic Hypo- 
theses: an Inquiry into the Modern Scientific Theories on the 
Origin of Worlds, with a Translation of Kant’s ‘ Theory ef the 
Heavens, ” by M. Wolf. In writing this work the author's 
object has been to show that the theory of Laplace, completed 
by the labours of M. Roche and other savants, still answers best 
to the conditions required of a cosmogonic hypothesis. Ile 
claims to have met all the objections urged against it, and 
especially that of M. Faye regarding the pretended necessity of 
a retrograde rotation of the planets.—Report on M. Poincaré’s 
memoir entitled “Influence of the Moon and Sun on the 
Northern Trade- Winds,” by the Commissioners, MM. Q’ Abbadie 
and Mascart. With certain reservations this memoir is re- 
commended to the favourable consideration of the Academy. 
It shows that there is some truth in the popular opinion respect- 
ing the influence of the moon on the weather, but that this 
influence should be referred not to@he new, but to the waning 
phases of the moon, while account should also be taken of the 
antagonistic influence of the sun.—Action of an electric current 
on anhydrous hydrofluoric acid, by M. H. Moissan,— On the 
flow of gases in the case of a permanent régime, by M. Huganiot. 
It is shown that M. Hirn’s experiments in no way gontradict 
either the kinetic theory or the law of hydrodynamic§; and, so 
far from refuting, actually confirm the well-known formula of 
Weisbach or Zeuner.—On the condensation of vapours, by M. 
P. Duhem.—On the coefficient of self-induction in the Gramme 
machine (three illustratiĝpð, by M. Ledeboer.—On the spectra 
of didymium and samagium, by M. Eug. Demarçay. Some 
fresh results are described, which the author has obtained from 
the study of the photograjfhed absorption-spectra cf various pro- 
ducts of the fractionation of didymium and samarium.—On 2 
new double iodide of copr and ammonia, by M. A. Saglier. 
The process is explained by which the author has obtained this 
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new compound, whose formula is 2NH,Cugle, as shown by the 
following figures e 


Ne Found i oe 

Copper vem 2466 24°61... “ba BG 

e Iodine — E 6643 65'QI < 66°27 
e Ammonia ... 858 8%6 S, 8°88 


—~—On the synthesis an inactive terpilenol, by MM. t. 
Bouchardat and J. Lafont.—Action of anhydrous baryta on 

* methylic alcohol, by M. de Eorcrand. From the author’s ex- 
periments it follows that whenever the solution of baryta takes 
place in methylic alcohol i the presence of a trace of water, 
which it is very dificult to avoid, the resulting compound should 
be C,H,0,, B20, H.0,,—Action of heat on the acetones, by MM. 
P. Barbier and L, Roux. The paper deals fully with the mode 
of decomposition which these substances undergo when sub- 
jected to the influence of red heat.—Decomposition of pilo- 
carpine, by MM. E. Hardy and G. Calmels.—Researches on 
the development-of beetroot, by M. Aimé Girard. Here the 
author studies more especially the tap-root and radicules, con- 
cluding that the saccharine matter is formed, not in the under- 
ground, but exclusively in the overground parts of the plant.— 
On the functions of the ovoid gland, of Tiedemann’s bodies, and 
Poli’s vesicles in the Asteride, by M. Cuénot.—sOn the con- 
junctions of the ciliated Infusoria (Colpidinm colpodz, Pare- 
mecium aurelia, and Fuplo‘es patella), by M. E. Maupas.--On 
the classification of the Thaliaceze apd some other groups of 
Ascidians, by M. F. Lahille.—Note on the Amphistegina of 
Porto Grande, St. Vincent Island, by M. de Folin.—On the 
functions of the cephalic fossettes in the Nemerte, by M. 
Remy Saint-Loup.—Researches relative to the influence of the 
nerves on the production of lymph, by M. Serge Lewachew.— 
On the anatomic constitution of the Ascidians attached to the 
rare American plant Yeliamphora nutans, Benth., By M. Ed. 
Heckel.— On the presence of a line of erratic boulders stranded 
on the coast of Normandy, by M. Ch, Vélain.—On the erup- 
tion of Etna during the months of May.and June, by M, H. 
Silvestri. The discharge during twenty days of activity has 
been approximately estimated at 66,000,000 cubic metres. 
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Physiological Society, May 28.—Dr. Virchow made 
a report of his investigations into the capillaries of the 
vitreous body and their environment. The vitreous body, 
which must no longer be regarded as a tissue, but as an 
organ, showed different structural relations among the dif- 
ferent groups of animals, and, in the case of fishes and the 
frog, was distinguished by its strong bounding cuticle, on which 
the capillaries formed an object of interesting examination. In 
regard to the structure of the capillaries the speaker had come 
to the conviction that they consisted of a fundamental membrane 
which was occupied with cells, The environment of the capil- 
laries formed lymph-spaces, which had not yet, however, mani- 
festec? themselves as standing in continuous connection with one 
another. On the cuticles inclosing the lymph-spaces lay cells 
displaying a great multiplicity in form and arrangement among 
the different kinds that had been examined.—Prof. Munk 
attacked the position taken up at the last sitting of the Society 
by Prof. Christiani respecting the possibility of seeing after 
excision of the greater brain, He challenged his opponent to 
show to the Society or the Association of Naturalists for this 
year a rabbit that was able to see after the removal of the greater 
brain.—Dr. Benda exhibitgd a series of preparations *of the 
central nervous system which were coloured in accordance with 
the hzematoxyline method as modified by him. There were in 
particular three advantages distinguishing his hzematoxyline 
colouring Irom that of Weigert’s: (1) the axial cylinders 
of the nerve fibres in the brain came out more dis- 
tinctly, shd their conneobion with the ganglia cells was 
directly demonstrated. (2) The structure of the ganglia 
came out more distinctly. In the case of tose ganglia which 
remained clear after the hzmatoxyline colouring, there ap- 
peared with great constancy in thg Sbrous framework, dark 
concretions, which might perhaps $a interpreted as a special 
structure, though the speaker was not yet prepared to decisively 
maintain that assumption as fact. (3 With still more reserva- 
tion would he present the third result, which came to light in a 
particular structure of the medullary gheath. On the transverse 
section radiate drawings were seen to proceed from the axis 
cylinder towards the neurilemma. These markings ramified, 


s 

and perhaps formed the protoplasmatic scaffold within whic 
was deposited the fluid nerve-medulia. The speaker next de 
scribed more minutely his method of proceeding—hardenin, 
with picrin acid, Washing out with ẹæohol, laying in paraffin 
treating with a sulphate of iron, colouring with haynatoxyline 
washing out with solution of alum or with a diluted acid. I 
conclusion Dr. Benda gave a theory of hematoxylin colouring 
which ranged itself close in order with the colouring with logwoo 
customary in technié.e In both casesethe colouring-matter wa 
applied as lac, the tissue being first saturated with the mordant 
and then impregnated with the colouring-matter, which forme: 
in the tissue lacs insoluble in water and alcohol, and only ï 
part capable of being resolved through washing out with th 
mordants or with acids. Or the colouring-matter might be usec 
in the way of ink, which formed precipitates with the tissues. 





BOOKS AND PAMPHLETS RECEIVED 


‘Annual Report of the Smithsonian Institution for the Wear 1884' 
QVashington).—"* The Gothic of Ulfilas,” by T. le M. Dowse (Taylor am 
Francis).—‘' Recherches pour établir ses Rapports avec la Côte de France,’ 
by Prince A. de Monaco (Gauthier-Villars, Paris),—° Monthly and Yearly 
Means, Extremes and Sums for the Years 1883, 1884, 1885” (Tokio).—“ Au 
dem Archiv der Deutschen Seewarte,” 7 Jahrgang, 1884 (Hamburg).— 
“ Reichenbachia, Orchids Illustrated and Described,” part x, May, by F 
Sander (Sander and Co., St. Albans).— Encyklopædie der Naturwissen 
schaf®&n,” Erste Abth. 43, 46, und 47, Lief.; Zweite Abth. 34. 35, und a 
Lief. (Trewendt, Breslaun).—'' Mémoires du Comité Geologique, St 
Petersburg,” vol. ii. No. 3.—'‘ Bulletins du Comité Géologigue, St. Peters 

rg,” v. Hos, x to 6.— Bibliothèque Géologique de la Russie,” í., 1885.- 
“ Physiological Laboratory Notes,” by S. W. Holman (Cushing, Boston).— 
“ Annotated Catalogue of the Published Writings of Chas. A. White,” b) 
J. B. Marcow (Washington). 





CONTENTS 


PAGI 
The Etiology of Scarlet Fever ........,.. 20 
Oils and Varnishes. By Prof. R, Meldola, F.R.S.. 21: 
Hartlaub on the Manatees ..........2..+ = 204 
Our Book Shelf :— j 
Hale’s “ Infant- School Management” .@ .... 21: 
Dent’s “Year in Brazil”... 2 2. 1 ee ee TE 
Walshe’s ‘‘ Colloquial Faculty for Languages” . . 216 
Letters to the Editor :— 
Periodicity of Glacial Epochs.—Adolphe d'Assier. 216 
Evidence of Man and Pleistocene Animals in North 
Wales prior to Glacial Deposits. Henry Hicks, 
PURE uaea ee tots 4 es ote ke ay, SATE 
Ampére’s Rule—H. G. Madan . . Sete? axes oS 2EY 
Halos.—J. H. A. Jenner ...... face late 219 
The Microscope as a Refractometer.—Rev, Gordon 
Thompson ........+...-+0865 ©. 217 
The Bagshot Beds.— Rev. A. Irving .... p. 217 
The Enemies of the Prog.—T. Martyr. .... + 217 
Hybrids between the Black Grouse and the Pheasant. 
—Dr. A. B, Meyer... 2... 2 ee ee) 218 
The Finsbury Technical College Conversazione , 218 
The Recent Discoveries at Tiryns, (J//ustrated) . 218 
On Variations of the Climate in the Course of Time, 

I. By Prof A. Blytt. a. oesau saan 220 
Hypertrichosis. Wy Dr. J. Jenner Weir. . .*. . . 223 
NOteS 6. eo eae ete a Pe a a er rr 2 
Our Astronomical Column :— 

Method of Correcting for Differential Refraction in 
Declination. . 2.2... 1 @ . . W e, ° 225 
A New Minor Planet. . . s 26, Map sha ee WS aa bran bee QAR 
Astronomical Phenomena for the Week 1886 

Joly treig eae ee ee ea ew eG 

Geographical Notes 226 


The Sun and Stars, VIII. By J. Norman Lockyer, 


F.R.S.  (liustrated) e nice ty WS Ge a ey 2AT 
Flame Contact, a New Departure in Water) 

Heating. By Thomas Fletcher. ....... .8230 
The Craters of Mokuaweoweo, on Mauna Loa. By’ 

J. M. Alexander .*. ... 2... ee tee 232 
Immisch’s Thermometer. (/HustrateZ) .. . © 234 
Scientific Serials. ......%.28....... 234 
Societies and Academies... 2. ..-....2.. 235 
Books and Pamphlets Received) y... 1... . 236 


s 
THURSDAY, JULY 
bad 








GEOLOGY OF TURKESTAN? 
u. ° 


Turkestan; a Geological and Orographical Description 
based upon Data collected during the Fourneys of 1874 
Zo 1880. By J. V. Moushketoff. Pp. 714. With Map 
and Engravings. Russian. (St. Petersburg, 1886.) 


HE view taken by M. Moushketoff and other modern 
explorers of the region, as to the Aral-Caspian 
basin having consisted of several large lakes, or rather 
seas, connected together by outlets, is, in our opinion, the 
only one which can adequately explain the ulterior 
changes undergone by the basin during historical time ; 
and it is also fully in accordance with the orographical 
configuration of the region. These outlets have gradually 
dried up, and it is probable that the Aibughir and the 
Balkhan outlets both existed during the historical period. 
The basin of the Aral and Sary-kamysh was long main- 
tained by the inflow of water received by the Amu and 
the Six. There may have been a period when both 
joined together before entering the great lake; but later 
on, the Amu entered the Sary-kamysh, or western part of 
‘the double lake ; while the Sir flowed into its eastern or 
Aral part. As the Amu, undermining the Sultan-uiz-dagh 
hills, gradually moved further east, and finally, finding 
its way throtigh this range, began to flow into the Aral, 
the Sary-kamysh lakes, deprived of its water, dried up 
much more rapidly. The Aral basin, in the meantime, 
may have increased in size. 

As to the Uzboy, which was considered by the earlier 
explorers as a former bed of the Amu-daria, M. Moush- 
ketoff, in accordance with the majority of the more recent 
explorers, considers it a marine outlet which connected 
both the great Jakes ; and the absolute want of any river- 
deposits and the wigle extension of Caspian shells up the 
Uzboy serve to confirm this vielv. The drying up of the 
Aral goes on now very rapidly. The disappearance of 
the Aibughir gulf; the conversion of the Sary-cheganak 
gulf into a mere lake; as also that of the Kamyshly- 
bash, which the Kirghizes remember to have been con- 
nected with Lake Aral ; together with the numerous facts 
mentionéd by MM. Severtzoff, Berschoff, Meyendorf, 
Maksheeff, and Schultz, are well known. The obser- 
vations of MM. Kaulbars and Dorandt furnish most 
valuable data of the same kind for other lakes of the 
region! tfe"Sary-kamysh, now 50 feet below the level of 
the Caspian, covered a surface of no less than 4400 square 
miles. And we may add that these facts are not iso- 
lated ones, but that the same rapid drying up is going on 
throughout Western Asia: itis the characteristic of the 
geological epoch in which we now live. 

7 Many moste interesting pages are devoted by M. 
Moushketoff to wind-agencies and to moving sands. 
His observations on dunes and analogous sand-hills, 
accompynied by several drawings, will assuredly be most 
welcome to geolegistse M. Moushketoff distinguishes 
between two different kinds of sand-hills: the dunes, 
arising on the shores ef Jakes, and the Jarkhans. Wind 
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is a powerful agency in the formatién of both. Recent 
meteorolpgical observations have hown that north and 
north-éast winds are much mere prevalent than any 
others in the Tyran region. On the lower Amf-daria 
and at Tashkend they are from 50 to Go per cerft. *.\s io 
the rains they are so scanty that shroughout the year their 
aggregate amount hardly reaches 69 millimetres at Petm- 
Atlexandrovsk, and 73 at Nukus. The evaporation, as 
appears from M. Stelling’s work, is exceedingly great. 
Thus, while at Kishineff, for instance, the annual evapora- 
tion exceeds the annual amount of rain by only one-fifth, 
it is five times greater than the amount of rain at Astra- 
khan, three times greater at Tashkend, twenty-seven 
times at Nukus, and thirty-six times at Petro-Alexan- 
drovsk. The yearly amount of rain being rebresented by 
a column 69 millimetres high at Petro-Alexandrovsk, the 
evaporation is so great that a column ofavater 2320 miili- 
metres high would be evaporated every year; at Nukus 
the respective figures are 71 and 1928 millimetres. These 
climatic conditfons would suffice, in M. Moushketoif's 
opinion, to explain the geographical distribution of the 
moving sands which appear more especially to the south 
of Lake Aral. 

Now, among these moving sands two different kinds 
of moving hills should be distinguished: the dues 
and the darkthans. The former are indebted for the:r 
origin to the combined action of water and wind; they 
are disposed in long waves along the shores of the lakes 
or rivers—these last (the river-dunes) being local and 
never reaching more than Io or 15 feet in height. The 
marine dunes, attaining as much as 50 feet --not more - 
have lengths reaching to about 700 yards. They arose in 
consequence of the retiring of the Aral Sea and the pre- 
vailing winds. These dunes have the mosi varici 
directions, according to the local direction of the former 
shore-line. 

As to the darkhans they are indebted for their oni) 
to the agency of the wind alone. They can arise only 
under certain climatic conditions, and may appear cover- 
ing any geological formation, like the moving sands o 
the Ili River, which are due to the destruction of massive 
crystalline rocks, or the sands of the Sahara, which are a 
result of the disintegration of basaltic rocks. Their outer 
shape is quite characteristic, being always that of a 
crescent, or, to use Middendorff’s comparison, it tesembles 
the hoof of a horse. Sometimes two, three, or forr 
barkhans are connected together, and then they appear 
like a succession of crescent-shaped conical hills, con- 
nected by their respective horas. Their height is usualiy 
from 30 to 40 feet; there are, however, much smaller 
ones, and a few reach as much as 80 and even 100 fect. 
The sand of which they consist varies according to the 
nature of the rocks to whose disintegration they are due ; 
the angles of inclination of their slopes also vary between 
30° and 40° one@he side turned to the wind, and between 
6° and 16° on the opposite side. 

Gn the whole, Yo& seeing these hills, one would 
refuse, according fo °M. Moushketoff, to recognise 11 
them a formation dug to the sole agency of the wind, but 
one must witness a storm in the desert to recognise 11+ 
full force. Still, duriflg a very strong storm, M. Moush- 
ketoff did not see the wind moving particles of sand more 
than 1 to 2 millimetres in diameter. 
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We should very mych like to go further into an analysis 
of the interesting observations on the loess, 4sgattered 
through M. Moushketéf’s “Tarkestan”; but can only 
mention that the loess which is wideky sprend over the 


region, both on the outskirts of the Tian-Shan and in thee 


neighbouring lowlands,“is always accompanied by what 
the author describes as a “ conglomerate,” and which is 
most probably some kind of more or less modified glactal 
deposit. Both are inseparable, and the loess invariably 
covers the “ conglomerate” when they are met together. 
OF course, the loess extends further in the lowlands, and 
the “ conglomerate ” in the hilly tracts. Sometimes there 
are layers of loess amidst the “conglomerate.” As to the 
loess itself, although mostly quite typical, it sometimes 
appears stratified to a certain extent ; but it does not 
differ at all from the unstratified loess. M. Moushketoff 

` accepts Richthdten’s theory as to the eolic origin of loess; 
but he does not deny that water spreading over a wide 
surface at the issue of small depressiong of the ground? 
gives the same typical loess as that which may be con- 
sidered eolic in its origin. 

We ought to notice also a special question discussed 
at length by M. Moushketoff, namely, his thorough re- 
searches, made in company with Prof. Beck, on the 
nephrite (jade) of which the stone on the grave of Timur 
at Samarkand is made, as to its chemical composition, 
micro-structure (represented on a coloured plate), and 
also the different places where nephrite is found through- 
out the world. But we must merely commend these 
interesting researches to the attention of mineralogists. 

As may be seen from the foregoing notice, the work of 
M. Moushketoff isan acquisition of the first importance 

efor all those interested in the geography and geology of 
Turkestan. The chapters containing the descriptive part 
of the work will be, for a long time to come, an especially 
valuable source of varied and reliable information. 





CHEMISTRY FOR THE GOLD-FIELDS 


Chemistry for the Gold-Fields : including Lectures on the 
Not-Metallic Elements, Metallurgy, and the Testing 
and Assaying of Metals, Metallic Ores, and other 
Minerals, by the Test-tube, the Blow-pipe, and the 
Cructble. By James G. Black, M.A., D.Sc., Professor 
of Chemistry, Metallurgy, and Assaying in the Univer- 
sity of Otago, and Otago School of Mines. 8vo, pp. 
569. (Dunedin, 1885.) 

*HE title “ Chemistry for the Gold-Fields ” the author 

justifies by stating in his preface that in writing this 

book he had three objects in view :— . 

“ First.—To put into the hands of miners and prospec- 
tors a guigle to enable them to identify, by simple tests 
and cheap appliances, thé valuable ores when they find 

em. 

“Second.—To provide a manual in chemistry, metal- 
lurgy, analysis, and assaying for i “Schools of Mines’ 
which are now being established bre the gold-fields of the 
colony. ie i 

“ Third.—To provide for his gwn students in the 
chemistry, metallurgy, and assaying classes in the Uni- 
versity of Otago, a text-book in tese subjects introduc- 
tory to the larger treatises.” : 

The book includes an elementary treatise on the che- 


mistry of the various elements, and on this portion of the 
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book, it is scarcely necessary to dwell, as it is claimed 
that “the feature’of the book” isgso deal with “such 
subjects as have a direct reference to the mimeral re- 
sources” of New Zealand, and “the extraction of the metals i 
from their ores.” We propose, therefore, to confine our 
remarks to that porfot of the workewhich relates more 
especially to the detection of minerals, the methods for 
assaying them, and their metallurgical treatment. The 
ores of each metal are described, their chief physical 
characteristics being stated, as well as the ordinary blow- 
pipe tests, and this latter portion of the subject is made 
more useful by an appendix on the use of the blow-pipe 
by A. Montgomery, M.A., the brevity of which is greatly 
to be regretted. 

' To the metallurgy of zinc .the author devotes little’ 


‘more than three pages, nearly half of which is devoted to 


the abandoned English crucible process. The Belgian 
procegs is briefly described, and in half-a-dozen lines the 
Silesian process is touched upon. With regard to this 
latter description the author remarks that “ various modi- 
fications of this process have now, it is said, been adopted 
in many of the larger smelting works.” This remark could 
with justice have been appended to many of the descrip- 
tions of other processes given by the author. In thé metal- 
lurgy of lead the use of iron for the decomposition of the 
silicate is not mentioned, and the description of lead- 
refining is very incomplete, as alg is that of the process 
for the de-silverisation of lead by the aid of zinc; the use 
of steam for the de-zincification of the lead,is not given. 
In the description of the Welsh process of copper smelt- 
ing the coarse metal slag is stated to be a ferric silicate— 
ferric silicates are, as such, rarely, if ever, produced in 
metallurgical processes. In describing the refining of 
copper the author gives equations to show that the reduc- 
tion of the cuprous oxide on poling is due to the products 
of the dry distillation of the green wood employed ; the 
action of the anthracite spread over the molten metal 
is not referred to. The electrolytic refining of copper is 
not mentioned, and electgolytic proc@sses generally,which 
would be so important in a country like New Zealand, 
are ignored. . l 

In describing the Ziervogel process the author remarks, 
p. 344 : “ When copper pyrites containing silver is roasted, 
under certain conditions, the iron and copper may be con- 
verted into insoluble oxides, while the silver is converted 
into sulphate of sifver which dissolves in water. The 
presence of mercury promotes this reaction.”- This at 
least suggests that mercury should be charged into the 
roasting furnace. Again, p. 348, Ziervog *s “process is 


now carried on on a large scale at Freiberg, in Saxony,” 


the fact being that it has long been abandoned there, 
except as a very minor incident of a portion of the pro- 
cess. The process of pan-amalgamation, as described by. 
the author, is inaccurate. In describing the meth8ds em- 
ployed for the production of steel, the Siemens “ore apd 
pig” process is not mentioned, and the “basic Bessemer 
process is only referred to by the sentence : “ By a recent 
invention, however, whereby the converter is partly lined 
with lime, it is said that sulphur and phosphorus are also 
removed in the Bessemer proce$s.” ° 

The author suggests “a rapid process for distinguish- 
ing galena from zinc blende, gref antimony ore, and the 
other mireral sulphides for which it is sometimes mis- 
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taken,” which involves selution, evaporation, &c., for 
lead sulphate, filtration, and submittipg the solution to 
ordinary chemical tè$ts. This is surely not a method 
adapted to the use of “ miners and prospectors.” 

With regard to assaying, in the case of copper ores not 
one of the ordinary methods of agsay is given, and the 
ordinary method for assaying silver ores finds a place in 
an addendum to the volume. The whole book affords 
additional evidence of the prevalence of the’belief in the 
fallacy that a chemist must of necessity be acquainted 
with a subject so dependent on his own, yet so widely 
differing from it, as metallurgy. 








OUR BOOK SHELF 


Microbes, Ferments, and Moulds. By E. L. Trouessart. 
“International Scientific Series.” (London: Kegan 
Paul, Trench, and Co., 1886.) 


THIS book, which aims at the instruction in microbes not 
so much of the medical and scientific as of the general 
public, is a fairly accurate exposition of the present state 
of our knowledge of the morphological and physiological 
characters of moulds and bacteria. 

The chapters onfungiand moulds, of the various ferments 
and yeagts, and their chemistry, are the best parts of the 
book. hose on bacteria, septic and pathogenic, are 
less commendable, since they contain a good many dog- 
matic statements not accepted by bacteriologists. The 
chapter on laboratory research and culture of microbes is 
imperfect in its account of the now generally employed 
methods of cultivation on solid nutritive media. 

One of the most conspicuous deficiencies of the book in 
the eyes of the scientific reader is the one-sided account 
given by the author of many of the discoveries made in 
bacteriology, since the works of French authors form as 
it were the basis of the author’s account. It is certainly a 
novel proposition that “the science of microbes is essen- 
tially a French science.” 

The book is well illustrated, and written in a clear and 
concise manner. 





. LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
relurn, or lo correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of comngunications containing interestigig and novel facts.} 


Luminous Clouds 


THE clouds described by D. J. Rowan, on p. 192 -in your 
issue of the Ist inst., seem to have been of the same kind as 
were Uescaibatur€everaleetters in NATURE last summer ; they 
were seen by myself in Bavaria. I saw these extraordinary 
clouds again this year, on the 28th of May, at Freshwater 
Bay, Isle of Wight, and on the 23rd of June at Bideford. 
They were seen by A. C. Dixon at Sunderland on the 2nd, 3rd, 
‘3th, 16th, 22nd, and 23rd of June, and on the latter 
date were very striking. A description of them on the same 
datg, written by E. Greenhow, appeared in ‘the Newcastle 

ronicle, as seen near Earsdon in Northumberland, erroneously 
describing them as a kind of aurora. On that night the display 
at Bideford was comparatively slight : at 10.18 p.m. the upper 
limit of the clouds distinctly visible was five-eighths of the way 
from the hayizon to y Andromeda, and I presume that that was 
the limit to which the sun wes shining upon them ; though with 
field-glasses I could see them very faintly rather higher up. 

Inever saw them before last summer, and they are quite 
different from the iridesc&nt clouds that have created such 
interest the last two winters, resembling them only in their 
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height and brilliancy. If they require a fame I hgpe the word 
boreales, asproposed by Mr. Rowan, wi not be adopted ; for 
they app@mr in the north only because the sun lies in that direc- 
tion, and if they occurred at ny other time of the year, pr in 
any place mueh further south than this country, their direction 
would necessarily be different. On all the occasion# which I 
ave seen these clouds they have exhibited a very fine structure 
like cirrus. The colours of the clouds appear to be due to the 
same cause as the colours of the sky, for they generally corre- 
spdhd with these at similar altitudes, the upper visible portion 
of the sheet of clouds being green 8r bluish, and the lower por- 
tion a dull yellow, becoming more orapge towards the horizon. 
Sunderland, July 8 T. W. BACKHOUSE 


Re Immisch’s Thermometer 


.IN your article, p. 234, referring to this pretty little instru- 
ment, you refer to the appellation ‘‘ metallic” as ngt a happy 
one im describing it. This I pointed out to the maker some 
time ago, and termed it an avitreous thermometer, as glass 
plays no part in its construction beyond that of g protector to the 
dial. The certificates of verification are printed with the instru- 
ment so designated, and probably the erroneous term will soon 
grop out of use. I must also crave permission to correct a mis- 
prifit in your corsespondent’s statement with regard to the 
number of avitreous thermometers verified here up to the present 
date : for 500 read 300. G. M. WHIPPLE, 

Superintendent Kew Observatory 

Kew Observatory, July 10 


Kirby and Spence’s “Introduction to Entomology ” 


WITH reference to a just complaint made by “ R. M.” in his 
article contained in NATURE for July 1 (p. 190) about the want 
of good indexes to books, and specially to the early editions of 
Kirby and Spence’s ‘‘Introduction to Entomology,” may I 
venture to inform him that should an index to the latter book 
be desired by “R. M.” or any other reader of NATURE, they 
have only to apply to “E. E. J.,” Camerton Court, Bath, to 
obtain one gratis, I found the book so perfectly useless for 
want of one, that I made one some years ago, a copy of which 
was accepted by the British Museum authorities, and is now 
included in their Catalogue. I have a good many copies on 
hand, which I am always glad to give away on application, 

E. E. JAR LETT 

11, Holles Street, London, W., July 8 


ON VARIATIONS OF THE CLIMATE IN THE 
COURSE OF TIME?! 


Il. 


° 
IF such a periodical variation in the climate does take 

place, we should be able to trace it in the older forma- 
tions, as we cannot assume that it first began to operate 
in the most recent geological age. We must, therefore, 
try to discover if such variation can be traced in the 
earlier times. 

During the melting of the Norwegian inland i e it left 
here and there moraines, and on the map drawn by 
Kjerulf they are seen to stretchgn lines more or iess con- 
tinuously across large parts of Southern Norway. On 
both sides of the Christiania fjord the outside lines, the so- 
called “ Raer,” stretch like gigantic ramparts from Moss 
and Horten south-east and south-west many miles wide 
through Smaalenene and far into Sweden, and, othe other 
side of the fjord, through the Sruvince of Jarlsberg and 
Laurvig to Jomfryland outside Kragerö. And behind this 
outside line of moraines others follow in mere or less 
broken but distinct .gntinuity, one behind the other, 
through all Southern a rway. These lines show that the 





1 The f-llowing is a short abstract from vari us papers, viz : © Essay on 
the Immigration of the Norwegian Flora dur.ng Alternating Rainy and Dry 
Periods ” (Christiania, 1876). “Die Theorie der w :chselnden kontinentalen 
und insularen Klimate,” in Epcler’s Botanische Zahrbiich r, tic (Leipzig. 
1881). ‘* Ueber Wechsellageruif und deren mutmassliche Beceutung für die 
Zeitrechnung der Geologie und fiir die Lehre v n der Voänderung der 
Arten,” in Biologisches Centralblat?, iii. (Erlangen, 1833)  ‘‘Ueler ie 
wahrscheinliche Ursache der periodischen Veränderungen in der Stärke der 
Meeresstrémungen”’ 7c. iv. (Erlangen, 1884) Continued from p ~> 





“240 


‘NATURE . i 


[Xu 15, 1886 
por 








f ce did nos recede radually, because it would not then | 


have left behind such*great ramparts, but the s@nd and the 
gravel would have bean spreag more evenly. During the 
melting, however, its edge remained at times stationary, 
or advanced perhaps a little. At each such event a row 
of moraines was formed, and as the same are found ®n 
„large tracts of the country, they cannot be attributed to 
local circumstances, but we,have to assume ¢hat periodical 
vartalions of climate were the cause of the manne? in 
which the ice receded. ° 

We found in the peat-bogs alternately layers of different 
kinds, peat alternating with remains of forests several 
times, and we saw how this was easiest explained by 
periods of change in the climate. But these alternating 
layers are not peculiar to the peat alone, but found in all 
stratified formations, loose as well as solid, whether de- 
posited in fresh or salt water, or on land, in all the strata 
from the Laurentian gneiss to the loose deposits of the 
present age. Take a geological structure from any age, 
alternating layers will be found everywhere. Sand alter- 
nates with gravel, sandstone with conglorherate, clay 
with sand, slate with sand or sandstone, marl with glag, 
chalk with marl, and so on. The layer$ vary in thickness, 
from several yards to less than an inch. 

The solid rock withers away by the action of air and 
water in heat and cold; it partly crumbles away mech- 
anically and partly changes chemically. The products 
of the erosion are carried by wind or running water as 
dust, in dissolved or original state, and deposited in places 
more or less remote from those where they were produced. 
The foaming mountain stream often carries great stones 
in its course, and the softer the wind and the weaker the 
current the finer is the matter deposited. When the 
current becomes weak the gravel sinks first, then the sand, 
then the clay, and, finally, the chemically-dissolved lime 
by the animal life in the water. When we, therefore, have 
a change of beds of different composition through all 
geological ages, as those mentioned above, it must be due 
to the: circumstance that the speed of the depositing 
stream was always varying—now increasing, now de- 
creasing. 

The Challenger Expedition has taught us that all the 
stratified rocks which geologists hitherto have known 
must have been formed comparatively near the shore, even 
if deep-sea formations. They are all of quite a different 
nature from the strata in the abysses of the great oceans. 
From this it follows that the variations in the rainfall might 
have had some influence on the nature of the strata in 
the known geological formations, since they were formed 
comparatively near land and are the result of the erosion 
of the solid rock. A weak river is unable to carry debris 
far out to sea, but a strong one is capable of supplying 
the sea-currents with deposits over great areas. When, 
therefore, the rivers alternately increased and decreased, 
the sand, clay, and gravel were carried now a greater, now 
a less distance, into the sea, and thereby the variations of 
the layers were produced. ain 

It is, however, not the intention to assert that all alter- 
nations of layers are due to that long climatic period. 
When the stratification goes on quickly, and the supply of 
matter is plentiful, rapid local changes may produce an 
alternagon of strata. In the Norwegian marl-clay, 
formed during the melting of the inland ice, alternating 
thin layers of sand and clay are foundgvarying in colour, 
sometimes only a quarter of an inch in thickness or even 
less. These variations mustgbe ascribed to changes 
during brief spaces of time, an& cannot be referred to 
the long climatic periods. But, of course, such layers 
are only formed in the immedig#te vicinity of the coast, 
and during the constant advance and retrogression of the 
latter, which may be traced thr8ugh all geological ages, 

such shore-formations were most exposed to destruction. 





than those formed in deeper waters further from the 
shore. For this*season these quickly-formed layers have 
at all times been more exposed tfian others to destruc- 
tion, and we must, for that reason, conclude that most 
of the beds which constitute the geological stratified 
deposits were formed somewhat further from the shore, 
and that, consequdhiéy, the time of their formation was 
longer. From the thickness of the layer alone it is im- 
possible to form an idea of the time it has taken to form, 
because in the time a layer in one place upwards of several 
yards in thickness has been forming, only an inch has 
formed in another, whilst in a third place in the same 
time the formation has ceased, or older layers even carried 
away. But we have a means whereby we may ascertain 
the time it has taken to form a layer, viz. the study of the 
remains of the flora and fauna found in the same. The 
most frequent species have, cefer’s paribus, the most 
chance of being preserved. When, therefore, we find 
that fossils, as is often the case, vary from stratum to 
stratum, we must assume that this proves that great 
changes took place in the fauna and the flora during the 
forntation of each stratum. What was stated above with 
regard to the variations in the peat-bogs of remains of 
plants from layer to layer way be applied to variations of 
strata through all ages. The examination of the fossils 
in the strata teach us respect for Time. The fossils vary 
quickly even in strata of smal] thickness. 1n one stratum 
we find remains of distinct animals and planis, and in 
the one above—although, perhaps, only an inch above it 
—we find others quite different. A thin stratum of a 
couple of inches is sometimes distinguished by peculiar 
animals and plants, so that the stratum may be recognised 
over large areas by the aid of the same. When two strata 
of different nature alternate, it is generally found chat one 
hind of stratum contains certain fossils, and that those of the 
others are quite diferent, The theory of periodical varia- 
tions of the climate explains all this. Because if the sea- 
currents varied in strength, the temperature of the water, 
and consequently the aquatic fauna and flora, must have 
changed too; with a higher temperature of the sea the 
moisture of the air and the rainfall must have increased, 
and thus a periodical change of the sea-currents would 
have the effect of causing variations of the strata. It is 
exactly such strata of varying nature, and varying forms 
of fauna and flora, which would build the geological 
strata of the earth. e ° . 

We have seen how this theory explains a number of 
various well-known puzzles to scientific men, viz. the 
scattered extension of species of plants and animals ; the 
formation of the terraces of shell-banks and shore- 
lines; the rows in which moraines appear ; and, finally, 
the alternation pf peat-layers and various geological 
strata. It only remains now z0 find a natural cause for 
such a periodicat variation of the climate» but before 
doing this it is necessary clearly to understand what 
the theory demands. 

It does not require great changes ; all the facts on 
which it is founded may be explained &y@pmparatively 
small variations in the extremes of temperature and rain- 
fall. No very great variation is required in order that 
the holly and similar coast-plants should be able to grow 
by the Christiania fjord, as the theory assumes it once 
did; because the holly, which cannot stand the wintér 
cold at Christiania (lat. 60° N.), has for many years been 
successfully cultivated in the open air at Horten, onlyehglf 
a degree further south on the same fjorä. And along the 
coast plants of Oriental origin have, during the last 
thousands of years, spread from the Christiania and 
Throndhjem fjords right out to the open shores of Jæderen 
and Fosen, the former in lat, 58°-59° and the latter in 
lat. 63°-64° N., and there would hardly be required a very 
great change to enable them to grow also in the inter- 


They were frequently lifted above the sea, and were more | vening district, the province & Bergen, which would 


exposed to the destructive agencies—air and currents— 


again make their extension continuous. 
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Whether he surface of a bog becomes covered with 
forest or not, whether the peat grows or not, whether 
during the rising the erosion is strong enough to hollow 
out the shore-line, cathe carrying power of the river is 
great engugh for the formation of terraces, whether the 
edge of the inland ice recedes or ‘advances, whether 
a deposit of clay or marl is to be found in a certain place 
near the shore, or whether chalk only is left—vzay en- 
ttrely depend on smali variations GB the climate, as the 
conditions will alter as soon as a certain point is reached. 
‘The periodical changes dealt with here were therefore not 
great; but as they acted simultaneously, and in the same 
direction, over whole climatic areas, it must be generally- 
acting forces which caused the same, and not variations 
in local conditions. 

The theory advanced here proves thus that the climate 
is at all times subjected to periodical changes, the 
duration of which may be measured in thousands of 
‘years, and which act in the same direction within the 
same climatic area, which for one period are not important, 
but which, as the alternation of the strata is often re- 
markably regular, seem to return after the lapse of a fixed 
cycle of years. 

It is obvious that periodical changes in the strength of 
the ocean currents will cause corresponding changes in 
the climate of the adjacent. continents. Thus, for in- 
stance, if the warm North Atlantic current, to which 
North Europe owes its climate, which is mild compared 
with its latitude, should increase in strength, the climate 
there would doubtless become still milder. Our shell- 
banks show that such changes in the temperature of the 
sea have accompanied climatic variations. We are, 
therefore, compelled tg ask, What is the force which 
causes this warm sea-current to flow northwards, and 
may we assume that there is some natural cause effecting 
periodical changes in the intensity cf this force? The 
question being one as to a climatic period, we must 
examine the great laws which govern the climate. We 
must, of course, leave all temporary disturbances of the 
air out of consideration, and only pay attention to the 
great and simple laws which are revealed by the synoptic 
charts of the average distribution of the aérial pressure 
at various seasons. These charts show us:—in the 
summer a low pressure over the heated continents, but 
generally a higher one over the cool oceans; and in the 
winter a higher pressure over the cold continents, and a 
lower one over the oceans, which are warmer. 

In order to und@rstand thig varied distribution of 
pressure, we shali imagine an atmosphere which every- 
where has the same degree of heat and the same height. 
The warmer the air the more it expands, so that the 
height of the atmosphere will change if the temperature 
rises or falls. If we further assume that the air cools or be- 
comes more quickly heated in some places than others, the 
equilibrium will be disturbed. Over cold areas the height 
of the atmosphere will decrease. THe surface of the at- 
mosphere should thus become uneven, and consequently, 
in the upper strata of the atmosphere air must flow from 
the warm regions into the cold ones, so that equilibrium 
be maintatmed® For this reason a greater mass of air 
will, lie over cold regions, which have, therefore, a higher 
atmospheric pressure. But at the surface of the earth, 
too, the equilibrium will be disturbed, as a higher atmo- 

« spheric pressure will drive the air from the cold to the 
warm ¢egions. As long as the temperature of the air 
varies, movements will be created by the disturbed equi- 
SPrium, during which, therefore, air will flow from the 
‘cold to the warm regions along the surface of the earth, 
and vice versé inthe upper part of the atmosphere. In 
winter as well as summer the disturbances of the equi- 
librium qf the atmosphere will proceed from the continents, 
because the latter are heated and cooled more intensely 
than the oceans. Over the ice-covered interior of Green- 
land the sun in the summer cannot create any low pressure, 
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because all its heat is consumed in melting the snow, 
Even in the summer comparatively cold air and high 
pressure prevails over Greenland, aiid this,is probably 
the causefof the atmosphere in the Worth Atfantic differ- 
ing frofi the above-mentioned Jaw, inasmuch as this 
ocean has a low pressure even in summer. This low 
pressure, which liés generally near Iceland. is, powever, 
nore marked in*winter. 

The air, according to the law Of Buys Ballot, moves 
against the low pressures, so that in the Northern Heme 
sphere one has the low pressure a little in front to the 
left when turning the back toethe wind. That is but a 
natural consequence of the rotation of the earth’s axis. 
At lower latitudes this action is more intense. Air, flowing 
from lower to higher latitudes, retains for a time its original 
speed of rotation, and will thereby deviate in the direction 
of the rotation of the earth’s axis, Że. towards the east. 
And vice versé when the air flows from higher to lower 
latitudes. In this manner southerly winds be@ome south- 
westerly, and northerly ones north-easterly. In fact, the 
low atmospheric pressure at Iceland draws the south-west 
winds up the North Atlantic, and as the c&use prevails all 
the year round, the consequence is that south-west winds 
dlow in this sea summer as well as winter. 

he opinion Reld by Croll, Zéppritz, &c., that winds 
are the chief cause of sea-currents, is now generally ac- 
cepted by savants. The winds set the surface of the sea 
in motion, and by frictional resistance the movement is 
conveyed to lower depths. It depends on the force and 
the duration of the wind how deep the action will have 
effect. The main current runs in the direction of the 
prevailing wind, and its speed is dependent on the average 
speed of the surface. Winds of short duration are only 
capable of changing the direction of the current on the 
surface, but through the predominance of such winds 
through thousands of years, great currents are created. 
Their strength may vary, dv their direction is independent 
of temporary changes of the wind. For the upper system 
of currents, which alone affects the climate, and which 
reaches to a depth of a couple of hundred fathoms 
(Mohn), the average direction and force of the winde 
during the last great epoch are determinal. 

Such a great stream isthe warm North Atlantic current. 
It softens the winter even at high latitudes. As the surface 
imparts heat to the air, the heat lost is replaced from 
lower depths, and as long as there is a store of heat below 
the sea will always yield heat to the air. 

The mild climate of Norway is, therefore, dependent on 
this warm current. It runs predominantly in a north- 
easterly direction, and thus it must, in consequence of the 
general Jaws for currents and winds, have run through 
untold ages, or as long as sea and land have been divided 
as at present. 

We will now see if the force which guides this current 
is periodically changeable. As we know, the orbit de- 
scribed by the earth round the sun is not circular but 
elliptical, so that the distance between the two bodies 
varies according to the seasons ; when there is winter in the 
Northern Hemisphere the earth is nearest to the sun, and 
the nearer the earth approaches the sun the quicker it 
travels, so that the winter in the north is shorter than the 
summer. The difference is five days. Inthe Southern 
Hemisphere, on the other hand, the winter is five days 
longer than the summer. But these relations change 
through the precession of the equinoxes, the pertod having 
a mean duratiog of 21,000 years. Thus, 10,500 years ago 
the conditions were the reverse of what they are at present, 
and the same will be the case 10,500 years hence. The 
winter at the North Hemisphere will then fall when 
the sun is furthest fromthe earth, and last longer than the 
summer, and in the Sputhern Hemisphere the conditions 
will be the reverse. 

But the orbit of theeearth is also subjected to periodical 
changes, inasmuch as it differs more from the circular 


ey 


* sometimes than at others. 


R4? NATURE 


Ger N 








The further it deviates from 
it the greater becomes the difference between the length 
of winter apd sunimer, and the difference may even 
amount to more than Witirty days every year. Tç length 
of winter and summer waries therefore in the course of 
10,50>years, and the difference increases the more the 
earth’s ogbit deviates from the circufar. uring the 
10,500 years in which the winter is longer than the summer 
there will be several Mousand more winter days than 
sttmmer ones, and in the second half-cycle there will be 
as many thousand less. Even at present, when the orbit 
deviates but little from the circular, the excess of winter 
or summer days for each half-cycle is more than 50,000, 
and when the deviation is greatest it amounts to nearly 
220,090 days, or some 600 years. 

As the cooling of the continents contributes to preserve 
the low atmospherical pressure over the oceans, and thus 
directs the prevailing winds and currents at sea, the winds 
thus directe@l, as, for instance, the south-west winds of 
the Atlantic, must be stronger in winter than in summer. 
And this is indeed the case. The weather conditions 
differ in summef and winter. Of course south-westerly 
winds blow predominantly in the North Atlahtic and 
West Europe all the year, but they predominate more iy 
the winter. According to Prof. Mohn, their force in the 
North Atlantic is about three times as great in the winter 
as in the summer, and similar conditions prevail in the 
Pacific Ocean. In the southern temperate seas north- 
west winds, which correspond to south-west ones with us, 
are equally predominant when there is winter in that 
hemisphere. It will therefore be seen that the forces 
which promote the warm sea-currents in our latitude ave 
most active in the winter, And the same is the case in 
the Southern Hemisphere, so that it must be said that the 
winter favours these currents, whether it falls when the 
sun is nearest, as with us, or when it is most distant, as 
in the Southern Hemisphere. From Prof. Zöppritz’s 
studies of the currents it appears that the wind exercises 
an influence upon the strength of them even long after it 
has ceased to blow. The action of the winds is summed 
up through centuries, and the total recorded in the sea- 
currents. 

As we know that tle wind conditions vary at different 
seasons, and that the effect of the wind does not cease 
as soon as it is discontinued, but leaves traces in the sea- 
currents for a long time after ; so that, in fact, the strength 
of the current is dependent on the average force of the 
wind during last great ages—it can hardly be a matter of 
indifference whether these thousands of days fall as a 
surplus ġo winter orsummer in the 10,500 yearly half-cycle. 
When they fall in the winter, the south-west winds must 
be more predominant than others ; and, correspondingly, 
when they fall to the summer, weaker. It seems, therefore, 
reasonable that the currents must increase or decrease as the 
equinoctial line moves round. When the winter falls in 
aphelion our warm currents will increase, and when the 
reverse is the case they will decrease. We should, there- 
fore, now in the Northern Atlantic have a weaker current, 
and in North-Western Europe less rain and a greater 
difference between winter and summer heat, and this zs 
exactly what the theory demands. 

In regions with different weather conditions the case 
will be different. For instance, in the eastern part of 
North Amgica north-west winds are more predominant 
in the wintér and south-west‘ones in the summer. Winter, 
in aphelion, would here increase the north-west wind, and 
one might conclude that these parts under such con- 
ditions would perhaps thereby obgain a more severe 
climate, so that it seems evident {h& variations in the 
climate will not simultaneously move in the same direc- 
tion everywhere in the Northern (or Sq@ithern) Hemisphere. 

From calculations we have elsewhere demonstrated 
that the varying length of the seafon alone during the 
precession of the equinoxes will cause an increase or 
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decrease th the force of the current of sevet] per cent. 
of the total. And these figures are doubtless below the 
true ones, but space does not here permit of develop- 
ing them. We may, therefore, wit» a high amount of 
probability conclude hat the precession of the eguinoxes 
causes pertodical variations of the climate which are 
great enough to explain all the facts on whtch the 
theory for these perigdical variations is based. 

But the eccentricy® of the earth® orbit changes so 
rapidly that in two consecutive half-cycles it is not as a 
rule the same. Therefore variations in the strength 
of sea-currents, and consequently also those in the 
climate in one half-cycle will not be quite balanced in the 
next, and it might even be possible that greater and more 
lasting variations of the climate might be caused by the 
same agencies, A. BLYTT 

The University, Christiania 





VEGETABLE PRODUCTS AT THE COLONIAL 
AND INDIAN EXHIBITION 


IN passing through the various courts of the Colonial 
and, Indian Exhibition the prevailing natural resources 
of each colony are apparent even to the most unobservant, 
for while the riches of some countries are to be found 
chiefly in their vegetable products, the wealth of another 
is in its mineral resources, and of another in its animals. 
Regarding the vegetable products, as might be sup- 
posed, some of the most interesting objects from scien- 
tific point of view are those which have the least attraction 
for the general public, such, for instance, as the large and 
varied collection from the Straits Settlements, or the 
interesting exhibits from British Nerth Borneo. Amongst 
the exhibits from the former possessions are various 
samples of damar, the botanical origin of which is but 
imperfectly known ; thus, for instance, are specimens of 
damar sesa, a fossil resin from Larut, Perak, damar meta 
kuching, or cat’s-eye damar, damar renkong, and others. 
Another fossil resin new to us is called incense or gum 
Benjamin. Under the name of buah saga are shown 
some seeds of an Adenanthera, probably those of A. 
pavonina, a seed of which is the unit in the Malay 
Jeweller’s weight, equal to 4°33 grains troy. The seeds 
are also eaten by the natives. The tree is found in India, 
China, and the Philippines. In India the wood, which is 
of a red colour, hard, and close-grained, is known as red 
sandal-wood, and is used as a red dye, as well aş for 
cabinet-making and building purposes. On account of 
their brigbt red colour the seeds are used as necklaces, 
Naturally in countries where the bamboo is abundant we 
should expect to find numerous illustrations of its uses, 
and various articles of domestic utility, as well as for other 
applications besides that of ornament, are shown, some of 
which are very ingenious, such as a trap called grégoh, 
used for catching rivey fish ; it is somewhat of the shape 
of an ecl-pot, and the body of the trap is made of a single 
piece of bamboo-stem of about 2 inches diameter, and 
from 14 to 18 inches long. It is split longitudinally for 
the greater part of its length into fine strips, these are 
distended to a wide mouth at the top* some 6"or 8 Inches. 
diameter, tapering to the point from which they spring, 
where they form the natural stem. By the addition of 
other fine strips of bamboo fastened round at short in- 
tervals a complete funnel-shaped basket or eel-pot is. 
made, the lower or tubular end of which is formed by the 
hollow bamboo-stem. The ready way in which the nativey | 
adapt natural productions is seen ina very simple spinning- “ 
top, which is composed of a flattened acorn of the type of 
Quercus placentaria, through the centre of which a piece 
of wood is driven. In this division also are some very 
varied sets of betel-chewing appliances as usedeby the 
Malays, including the scissor-like imptements used for 
cutting the betel-nuts ; many of these sets are in deftly- 
worked brass, while others are in mpre costly metals, 
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The colleetion from British North Borneo leas many, 
interesting exhibits, notably some remarkably fine speci- 
mens of gutta-percha and’ india-rubber a magnificent 
plank of the Sumatga or Bornean _caymphor-tree (Dryo- 
balanops gromatica), the crystallised camphor of which is 
found deposited in cracks and fissures in the wood, 
occurring sometimes in very large masses; it is largely 
used by the Chinese, who prefer it to the ordinary camphor 
of commerce whicheis produced én¥their own country. 
Bornean tobacco is also a prominent object here, and 
is exhibited both in bundles of cured leaves as well as in 
cutform. A favourable report has been obtained of this 
tobacco, and it has been valued above the average of 
Sumatra tobacco, for which indeed it has been mistaken 
even by experts. 

In the Hong Kong Court the varied uses to which 
bamboos and rattans are put are largely represented ; the 
difference, however, in the character of the work to which 
the stems of these two classes of plants are applied is 
manifest at a glance, for while the rigid stems of the 
Bambusas are used for the rougher or coarser work, those 
of the pliable species of Ca/amus form the materials from 
which the finer basket-work, screens, &c., are manipulated. 
Various examples of the baker’s art in the form of béscuits 
are shown by the Hong Kong and China Bakery Com- 
pany, Limited, and it is stated, as an illustration of the 
capabilities of this bakery, that it can turn out 15,000 
pounds of ship biscuits or 10,000 pounds of bread per 

ay. 

The British Guiana collection almost adjoins that of 
Hong Kong. Here, as might be expected from the extent 
of the forests of the colony and the abundance of large 
hard-wooded trees, timber takes a prominent place, and 
some magnificent specithens of the best known woods, such 
as mora (Dinorphandra Mora), greenheart (Nectandra 
Rodiwi), wallaba (Eperua falcata), and other well-known 
and useful timbers are exhibited. The heartwood of 
these timbers is described as “almost everlasting, the 
beams of old houses being good for over a hundred 
years in the most unfavourable circumstances of a tropical 
climate infested with wood-ants and other vermin.” 
Specimens of tibiserie fibre and hammocks made from 
it are here exhibited. This fibre, which is obtained from 
the. young leaves of the Eta palm (Mauritia Flexuosa), 
is of wonderful strength and tenacity, from it the 
natives make their strongest and most durable cords and 
hammocks. It is very easily obtained and in any quan- 
tity, and if bettereknown in furore might become a 
valuable article of commerce. fine collection of medi- 
cinal and tanning barks are here shown, but unfoftunately, 
like the woods from this colony, comparatively few have 
other than native names. In the catalogue of exhibits it 
is stated that “the medicinal barks are very varied; a 
few are well known, but the majority, having never received 
the attention of chemists or physiciais, are as yet untried, 
but may possibly be found worthy a place in the Materia 
Medica. Fair quantities are exhibited, and will be dis- 
tributed to qualified persons who will undertake to report 
on their qualities. Most of them are common in the 
colony, ang can be easily procured.” 

It is scarcely correct to say that the medicinal barks of 
British Guiana have never received the attention of 
chemists or physicians, for at the close of the Inter- 
national Exhibition of 1862 some twenty different medi- 
cinal barks of the colony were experimented upon and 
their effects tried in various cases by Mr. Charles Hunter, 

ewho was some time House Surgeon to St. George’s Hos- 
“pital. he results of his experiments were embodied in a 
pamphlet, and published at the time by Messrs. Churchill 
and Sons of New Burlington Street, but we never heard 
that any of them came into use in this country, and it is 
to be hoped that better results may be obtained from the 
present collections. 
JOHN R. JACKSON 
et 
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WHAT Is A GLACIER?! 


LACIERS*have become so well known from the 
graphic descriptions of Carpent&r, Fores, Agassiz, 
Tyndall, &nd other explorers, that is geems unnecessary at 
this time to do more than call attgntion to a few of their 
more characteristic featurês by way of an introductign to 
what I have ‘rittef concerning those now existing ip the 
United States. * 

The formation of glaciers in affy region depends pri- 
marily on the fact that the amount of snow precipitated 
dufing a term of years exceeds the amount dissipated by 
melting and evaporation. In shis manner snow-banks of 
broad extent are formed, the lower portions of which 
become compacted into ice. The change from snow to 
ice is known to result from pressure, and as ice is mobile 
under pressure, either by reason of its inherent plasticity 
or as a result of regelation, the weight of this mass tends 
to change its form, and it thus acquires motion, which 
takes the direction of least resistance. e 

The essential characteristic of glaciers seems to be that 
they result from the consolidation of snow in regions of 
secular accumulation, z.e. above the sno-line, and flow 
to regions of dissipation, z.e. below the snow-line. From 
«hese primary conditions result a multitude of secondary 
phenomena. sf 

For convenience of reference we will divide glaciers 
into alpine and continental; not that the two classes are 
always distinct and separable, but for the reason that 
typical exaniples of each are well characterised and capable 
of specific description. Variations occur in each class 
which may suggest minor subdivisions. 

The glaciers with which we are most familiar belong to 
the class that have their archetype in the mountains of 
Switzerland, and occur about high peaks, usually in 
amphitheatres or cirgues at the heads of high-grade 
valleys. The snow that accumulates on high mountains, 
especially in temperate latitudes, is frequently not com- 
pletely melted during the summer, and thus tends to 
Increase indefinitely. The zévé of a glacier is such a 
snow-field. The gorge or valley leading from every alpine 
amphitheatre furnishes an avenue of escape for the con, 
solidated wévé-snow, which is forced out through the 
opening, and flows for a greater or*less distance as a 
stream of ice. Such in brief is the genesis of an alpine 
glacier. Every glacier of this class is divided into a ndre, 
or snow-region, above, and an icy portion below. The 
line of demarcation is the swow-dine. As compact ice 
occurs also beneath the zévé from which it is formed, this 
division of a glacier into two portions applies only to the 
surface. The division line, moreover, shifts wjth the 
seasons ; at times, perhaps for many years together, the 
true glacier ice may be concealed by a snowy covering. 
The zévé is composed of granular snow, white or grayish- 
white in colour, and comparatively free from dirt and 
stones; below the snow-line the glacier is formed of both 
porous and compact ice, and is usually concealed more or 
less completely with rock-debris. From a distance these 
two divisions are frequently distinctly shown by contrast 
in célour. The stones and diẹ that fall on the new sink 
more or less deeply into the snow and become buried 
beneath the next addition, and as the »éz6 becomcs 
consolidated and acquires glacial motion, this debris 1s 
carried along in its mass. But the region below the a‘ 
being one in which loss exceeds supply, the snow and ice 
are melted, and the foreign Bodies formerly feld in the 
mass become goncentrated at the surface, and are then 
carried along as moraines. Thus in the zev region the 
tendency is to bury foreign objects, and in the glacier 
proper to concentrage them at the surface. 

All the debris carried by glaciers may be designated in 
general terms as #q@aina/ material, but when arranged 

* Frem Memoir on “Existing Glaciers of the United States,” by Israel 


C. Russell, Reprinted from@the Fifth Annual Report of the Director of the 
U.S. Geological Survey. 
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* in definite ways it receives specific names. When dis- 
tributed along the margin of an ice-stream %t forms dateral 
moraines. gwo glatiers uniting, the right lateral moraine 
of one combines witl\ he left lateral moraine-offthe other 
to form a medial moraige at the line of contact,*the ice- 
streams flowing on side by siđe as a single compound- 
glacier. , The debris carried to the exttemity of a glacier 
and deposited about its foot is knowns a ¢erminal oñ 
Jrontal moraine. | ™ 
e In flowing through a valley ice is subjected to stress, 
which causes it to fracture and form open fissures ternfed 
crevasses. When a glaciem passes over a steep ascent it 
becomes broken by a great number of fissures, and not 
infrequently falls to the base of an escarpment in detached 
blocks, forming an ice cascade, but heals its scars and 
flows on as a solid mass below. The fissures formed 
when a glacier passes over an inequality in its bed are 
commonly transverse to the direction of flow, but may 
take other®courses, depending on the nature of the 
obstruction, change of slope, &c. Marginal crevasses, 
resulting from the friction of the ice-stream against its 
banks and the @onsequent more rapid flow of the central 
portion, usually leave the shore at a moderate «ngle and 
tend up-stream. 





e 
Glacier ice has been found to exhibit*a definite strut- 


ture, known as lamination, or as ribboned or banded 
structure, produced by the alternation of thin plates or 
strata of compact bluish ice with others more porous. 
As shown by Tyndall’s experiments, this arrange- 
ment is the result of pressure, and is analogous to slaty 
cleavage. š i 

Owing to unequal melting, the surface of a glacier is 
usually extremely irregular, the parts protected by 
moraines standing in higher relief than the clearer por- 
tions. Still further diversity is formed by boulders 

erched on columns of ice, which they have protected 
rom melting as the general surface wasted away. These 
are termed glacial tables. At other times the ice bristles 
with a multitude of acicular pyramids, or is melted into 
holes and ice-wells, each having a stone or mass of dirt 
ét the bottom. : 

The melting of the surface of a glacier gives rise to 
many rivulets and brooks, which course over it in channels 
of ice, frequently plunging into yawning crevasses, and 
finally joining the sub-glacial stream that issues from 
beneath every glacier. These glacier-born streams are 
always heavy with comminuted rock, ground fine by the 
moving ice. : 

Such in brief are the 
glacier i 

At the present time continental glaciers are confined 
to the arctic and antarctic regions, and have been less 
thoroughly explored than the alpine forms common in 
more temperate latitudes. Glaciers of this class are 
characterised by their broad extent and by not being 
confined by definite walls; their zév¢s are large, frequently 
covering nearly the entire glacier, and their surfaces are 
free from boulders and debris, for the reason that they are 
regions of accumulation, and also because mountains 
seldom rise above them. Owing to inequalities in the 
country over which these great fields pass, they are not 
infrequently broken by crevasses; and, ds on smaller 
glaciers, the melting of the surface gives origin to numerous 
‘streams, frequently of large size, which become ponded 
and form#lakes in basing of ice, or plunge into open 
fissures and disappear in the body of the,glacier. Exist- 
ing continental glaciers are believed in all cases to flow 
from the interior towards the coast, and hence may be 
considered as acquiring motion ihaall directions from a 
centre of accumulation. When dìpħe glaciers increase 
sufficiently to cover an entire mountain-range and form a 
confluent ice-sheet, they approach 4nd may pass into the 
continental type. It is not impossible that a mountains 
range of very modest dimensions might give origin to a 


principal characteristics of alpine 
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uaquavetsal glacier of vast proportions. 2 is perhaps 
not out of place to suggest jn this connection that the 
glaciers which formerly covered the New England State- 
and Canada were"ef this character. e 

In framing a definition of a glacier it is evideng that we 
must include both alpine and continental types, and also 
embrace the secondary phenomena that are cSmmonly 
present. A glacier js an ice-body originating from the 
consolidation of snfv*in regions wlære the secular accu- 
mulation exceeds the dissipation by melting and evapora- 
tion, ze. above the snow-line, and flowing to regions 
where loss exceeds supply, ze. below the snow-line. 
Accompanying these primary conditions many secondary 
phenomena, dependent upon environment, as crevasses, 
moraines, lamination, dirt-bands, glacier-tables, ice- 
pyramids, &c., may or may not be present. Thus, glaciers 
even of large size may exist without moraines; in such 
an instance glacier-tables, ice-pyramids, ice-wells, &c., 
would be absent. We may conceive of a glacier flowing 
through a channel so even that it would not be broken 
by crevasses, but such instances must be extremely rare. 
The most common of the numerous secondary features 
seems to be the laminated structure of glacial ice, but 
even this is not always distinguishable in ice-bodies that 
are unquestionably true glaciers. 

Although the definition we have presented may assist 
in understanding the nature of a glacier, yet it is mani- 
festly open to objections. If we consider the snow-line 
as defining the limit between the zévé and the glacier 
proper, it is evident that there must be numerou$ excep- 
tions to the rule. As before remarked, during certain 
years, and in many instances for a term of years, the 
snow-line is much lower than af other times, and may 
completely conceal the glacier beneath. Again, an ice- 
stream may terminate in the sea and be broken up and 
form icebergs before the differentiation info zévé and 
glacier proper has been reached. 

From all that has been determined concerning the 
nature of glaciers it is evident that they form one of the 
transition stages in the history of the snow that falls in 
certain regions, and like genera and species in the organic 
kingdom cannot be limited by hard-and-fast lines, but 
may be classified by comparison with typical examples. 
From the snow, hail, and frozen mists of a mountain-top 
are formed the accumulations of granular ice-snow which 
we call a zévé. By pressure and alternate melting and 
freezing, the z¢évé passes into compact ice, which acquires 
motion and is termed a gjacier; but the plane of separa- 
tion is indefinite, and one merges into the other by 
insensible gradations. 

The morainal material carried by glaciers is deposited 
when melting takes place, and frequently forms character- 
istic accumulations that still retain the name of moraines. 
The debris along thg border of an ice-stream is frequently 
left as ridges or irregular terraces on the sides of a valley, 
marking the former*height of the ice-flood. At various 
stages in the retreat of the ice the lateral moraines are 
united by terminal moraines which cross the former bed 
of the glacier in irregular but usually crescent-shaped 
piles, between which the valley bottom is sustwally deeply 
filled with unassorted debris, and frequently occupied by 
lakelets. When a glacier is prolonged from the mouth of 
a valley on a plain, it builds out its lateral moraines 
perhaps for many miles, and when it retreats these are 
left as parallel embankments, not infrequently hundreds 
of feet high and sometimes miles in extent. : 

The movement of glaciers causes friction, which resultep 
as the study of living glaciers has shown, in the sr{oothing® 
and scratching of the rocks over which the ice passes. 
The boulders, pebbles,and sand held in the bottom and 
sides of the glacier produce smooth and polished gurfaces, 
crossed by scratches and grooveg having an exceedingly 
characteristic appearance, which, when once understood, 
it is difficult to mistake for the results produced by other 
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agencies. Wile the rocks beneath a glacier are being 
worn and rounded, the stones set in the ice are in turn 
battered and scratched and often ground down to plane 
surfaces that are notejnfrequently polislted and covered 
with glacial striae. 

As a tule, alpine glaciers follow pre-existing drainage 
valleys, which they enlarge and broaden. As frequently 
stated, a stream-cut gorge is distinctly V-shaped, but after 
being occupied bya gtacier it is fotm® to have become 
U-shaped in cross-section. 

The records of glacial action looked for by geologists 
are: deposits of morainal material, which frequently 
differs from the adjacent country rock, and may occur in 
an irregular manner or be grouped definitely as lateral 
and terminal moraines; boulders perched in fortuitous 
positions, as on steep slopes and hill-tops ; smoothly 
rounded rocky knolls; polished and scratched rock 
surfaces ; rock-basins, &c. 





NOTES 


Ir is stated that the forthcoming ‘‘ Life and Letters of Charles 
Darwin,” by Mr. Francis Darwin, will contain a brief guto- 
biographical fragment. 


Mr. Murray announces a new edition of Darwin’s work on 
‘ The Expression of the Emotions in Man and Animals,” with 
the author’s latest corrections. 


WE lear’ from the Times that Dr. Hermann Abich, the dis- 
tinguished Austrian naturalist, died at Vienna on the Ist inst. at 
the advanced age of eighty years. He was born at Berlin on 
December 11, 1806, and atéained the grade of Doctor in the 
University of that city before he was twenty-five. His first 
scientific tours were in Sicily and Italy. He then became Pro- 
fessor of Minerafogy at Dorpat, and devoted most of his leisure 
during his residence in Russia to travels in the Caucasus, 
Armenia, and Northern Persia. His earliest published work 
was on Vesuvius and Etna in 1833-34, and his latest seems to 
have been brought ont in 1862 on the Geology of Daghestan. 
By his own request his remains were removed to Gotha for the 
purpose of cremation. 


WITH reference to the recent catastrophe by which the Kinz 
of Bavaria and his physician lost their lives, Scéezce notes that 
Dr. Gudden is a sad loss to science, for he was one of the most 
noted authorities in the Sphere of nergous and mental diseases. 
He has also been at the head of a laboratory in which ,investi- 
gations of the fine anatomy of the brain, spinal cord, and sense- 
organs have been carried on. He has given his name to a 
manner of studying the connections of the nervous system which 
is as ingenious as it has proved fruitful of results. His method 
consists in extirpating a sense-organ or othér part of an animal 
when young, and then allowing the aninml to grow up. At 
death the animal is examined, and the fibres which have failed 
to develop will thus be marked out as the paths of connection 
between the extirpated sense-organ and the brain-centre. For 
many year’s h@had been at work on the problem as to the mode 
of coanection between the retina and the brain, but his results 
are not yet before the public. 


e ACCORDING to Science the first circular of the local committee 
at Buffale of the American Association for the Advancement of 
Science, announces that the meetings will be held in the recently 
Sfarged high-school building. Reduced rates have been ob- 
tained over many of the railroads, most of which allow a return 
ticket at one-third of the usual fare. The Western Union Tele- 
graph Company will place its lines and ‘district telegraph system 
at the servfce of members, | The Botanical Club of Buffalo is 
arranging an excursion and reception for the Botanical Section, 


-anå the local Entomological Club is doing the same kind service 
: ab 
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for the Entomalogical Section. The address of the local secre- 
tary is Dr. Julius Pohlman, Buffalo, N.Y. 


As owr readers are aware, it has been resolved tø mark the 
memorablegcVent of the attainment, on Wagust 31 next, of his 
hundreth year by the veneble fattr of modern science, 
“Le Doyen des Etudiants,” as he loves to call himself*-M. 
Chevreul—by strikigg a medal in his honour. The execution of 
this medal has been intrusted to M. Rasy, old “pensioner” of 
the Academy of France, at Rome. Contributions towards the. 
comfMemorative medal are, of course, not to be limited to 
France, but will embrace the whole scientific world, which 
everywhere alike claims the author whq extended the bounds of 
science as its honoured citizen. Subscriptions, which will be re- 
ceived up to the 22nd of this month, may be addressed to the Presi- 
dent of the Committee, 8, Rue Guy-de-la-Brosse, Paris. A list 
of the subscribers will accompany the medal, which is to be pre- 
sented to M. Chevreul-on his centenary day, and if fhe amount 
of the subscriptions allows of it, a copy of the medal will be sen: 
to the subscribers. 


AT the sitting, on June 7 last, of the Academy of Sciences at 
Paris, M. Halphen delivered an address in praise of the labours 
of M. Bouquet, his immediate predecessor in the seat he holils 
in that body. From the foundation of the Academy down to 
the present time, the duty of eulogising departed members has 
devolved exclusively on the Perpetual Secretaries at the anni- 
versary meetings. The annual death-rate of members has, 
however, of late been such that a large number of them 
were in danger of disappearing from the roll without any 
formal record of their services. The initiative thus taken by 
M. Halphen was followed up at the next meeting. This step 
has, of course, been taken in imitation of the arrangements of 
the Académie Frangaise, in accordance with which each in- 
coming member is required to eulogise his predece-sor at a 
special meeting, an answer being also given in the name of the 
Academy by another member appointed for that purpose. 


Recent soundings have given the following depths for the 


different Swiss lakes :—Constance, between Uttwyl and Fried- ® 


richshafen, 255 metres; Geneva, between Rivaz and Saint- 
Giugolphe, 256 metres ; and between Lausanne and Evian, 330 
metres ; Brienne, 261 ; Thun, 217; Lucerne, between Gerau 
and Rueteren, 214 metres ; Zug, 193 ; Neuchatel, 153; Wallen- 
stadt, 151; and Ziirich, 143 metres. 


ACCORDING to Prof. Heim, of Zürich, the total number of 
glaciers in the Alps is 1155, of which 249 have a length of more 
than 7500 metres. Of this number the French Alps contain 
144, those of Italy 78, of Switzerland 471, and of Austria 462. 
The total superficial area of these glaciers is between three aml 
four thousand square kilometres, those of Switzerland amounting 
to 1839 kilometres. The greatest length is reached by the 
Aletsch glacier, which is 24 kilometres long. As to thickness» 
it will be remembered that Agassiz, when measuring a crevasse 
in the Aar glacier, did not reach the bottom at 260 metres, and 
that he calculated the depth of the®bed of ice at a certain point 
of this glacier at 460 metres. 


WE have received the Bulletin for the past year of the 
Society for Indo-Chinese Studies of Saigon. Amongst the 
papers is one by that indefatigable student, Ty Tirant, 
on the odoriferous woods of Cochin China, which, though 
numerous in variety, are of four principal kinds, the most im- 
portant being aloes and sandalwood. We have already notice. 
a series of papers by theesA#me writer on the fishes and reptiles 
of Cochin China. Another interesting paper deals with the 
textile plant Sazseviera ag found in Cochin China. 


A COMMISSION compesed of MM. Becquerie, Berger, and 
Mascart, having been appointed to examine the question of the 
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e safety or danger of erecting a tower to the height of 300 metres, 
as proposed, in the Champ de Mars, on the’ occasion of the 
forthcoming Universal Exhibition, has reported that there is no 
danger in connection with such a structure if specialgprecautions 
are taken for its non-ingulation. The. tower acting ‘as a light- 
ning conductor would, on the contrary, they explain, serve to 
protest the whole of the Champ de Mars from injury by light- 
ning if the rules laid dowg by the Commission on lightning cont 
‘ductors were applicable in the case of so exceptional an 
altitude. Fa : ° 


THE report for the current*year of the Coventry Free Public 
‘Library is a very encouraging document. It shows increase in 
all directions—in the number of borrowers, the number of books 
issued, and a large increase in the number of volumes owned by 
the Library. All the excellent work done by the Institution is 
paid for by a trifling rate producing a little over 500/., supple- 
mented by the assistance of a private book club. The tables 
appended by the Cnairman, Mr. Odell, showing the number of 
books issued in each class of literature, the monthly totals and 
averages, the ages of the borrowers, and more especially the 
occupations of the latter, are very suggestive. In “these days, 
when more than ever we have, politically speaking, to “ edugat® 
our masters,” the record of the work of the Coventry Free 
Public Library is very gratifying. 


WE have received from Tokio a copy of a Japanese scientific 
journal (apparently the NATURE of Japan), which has already 
reached its third volume and fifty-sixth number. It is printed 
throughout in Japanese, being much the same shape as NATURE, 
and containing forty-eight pages in each number. The issue before 
us contains a lecture on human parasites, by Prof. Ijima ; some 
remarks on the historical methods of the Chinese school, by Mr. 
Suyematsu, formerly of Cambridge; the third of a series of 
lectures on physical geography by Prof. Kotd; a paper on 
‘* Some Phenomena I have witnessed,” and another on methods 
of treating pebrine, by a teacher in the Kornaba Agricultural 
College. The notes are also of a very general character: they 
refer to ‘some simple physical experiments” ; an alloy that ex- 
pands with cold ; the.uses of coffee ; refining ores by electricity ; 
the strength of paper; a new sweet compound ; animal bone 
- industry ; hypnotism ; the Universal Meridian and Time Con- 

ference, &c. Then follow letters to the editor, and finally a 
report of a meeting of the Tokio Physico-Mathematical Society, 
No proof is wanted nowadays of the remarkable scientific 
progress in Japan ; if it were, it would be supplied by the fact 
thit a journal of this high character can live and apparently 
flourish. 


WE have also to acknowledge the receipt from the Imperial 
Meteorological Observatory of Japan of the ‘‘ Monthly and 
Yearly Means, Extremes, and Sums for the Years 1883, 1884, 
1885,” with an appendix on observations of clouds, There 
were twenty-seven stations, including four in Yezo and one in 
Corea. . 


e 

AN interesting work which has just been published in the 
Bulletin of the United States National Museum (No. xxx. 
pp. 113-81) is an annotated catalogue of the published writings 
of Dr. Charles Abrathar White, the distinguished palzeontolo- 
gist to thegUnited States Gealogical Survey, and the occupant 
of several other important scientific positions. The editor is 
Mr. J. B. Marcou, whose object has been to note everything 
containing any expression of Dr. White’s views on scientific 
subjects, as well as his more elaborate#yorks. The annotations 
which accompany the catalogue were drawn up mainly from 
data furnished by the author himselfg and all expressions of 
opinion on geological ard palzontological subjects are his own. 
The catalogue contains in all 15r entfies, ranging from articles 


. 
bin scientific periodicals to his contributions gn invertebrate 
palæontogy in the annual reports of the Geological Survey. The 
whole represents an almost incredible mass of scientific work, 
performed as it wa%in a brief quarter gfe? century, 1860-85. 


We are glad to notice that Dr. White’s important work on 
the Cretaceous invertebrates of Brazil, which were ĉollected by 
the Imperial Geologigal Commission under the direction of the 
late Prof. Hartt, is now in process df publication at Rio de 
Janeiro by the Brazilian National Museum. It is to. appear in- 
the Portuguese and English languages, and will be illustrated 
by twenty-eight lithographic plates ; 214 species in all are pub- 
lished and figured in this work, of which 116 species are diag- 
nosed as new. Four new genera are proposed—three of 
Gasteropoda, and one of Echinoids. The former are Orvillia, 
Cylindritella, and Cypretcteon. The Jatter is Heteropoda, the 
generic diagnosis of which was supplied to the author by Prof. 
P. de Loriol, of Geneva. 


‘THE following facts exemplify the strong migratory instincts 
of trout. At the fish culture establishment at Delaford, where 
the ugmost care is taken to isolate the various species of Sal- 
monide, a few of the fish occasionally are found in ponds long 
distances from those in which they were originally located. 
Considering that each pond is so constructed as to prevent such 
a contingency, the occurrence is very remarkable, and can only 
be accounted for in two ways, viz. that the fish either burrow 
through holes that probably are made by rats ang? moles, or 
they jump out of the water and so proceed to the next pond. It 
is not likely that they are borne thence by birds, as the appear- 
ance of the fish on the occasions refecred to does not justify such 
an assumption. It will be interesting to inquire further into the 
subject with a view of eliciting the real facts of the case. 


Š ; 

A FisH Culture Conference is to be held at the Colonial and 
Indian Exhibition on July 26 at the instigation of the National 
Fish Culture Association. The Marquis of Exeter will preside, 
and papers will be read by Mr. J. Willis-Bund, the Rev. C. J. 
Steward, Mr. Oldham Chambers, and others, upon fresh-water 
and marine fish. The Conference will commence at 10.30 a.m. 
and last until Io p.m. 


A parr of electric eels (Gy notus electvicus) arrived the other 
day at the Colonial and Indian Exhibitiop Aquarium from British 
Guiana, but have since uffortunately died. They were very 
fine speeimens, and measured 44 feet in length, their normal 
size being 6 feet. They require a temperature of 75°, and pro- 
vided the water is maintained at this standard they will live and 
thrive in captivity. The water should not be too deep, how 
ever, and must be kept clean, 


From the report i§sued by the Central Meteorol8gical Insti- 
tute of Sweden for last year it appears that there are thirty-four 
public stations for observation, and some half-a-dozen private 
ones, in that country. In addition to these there are nearly 400 
placés where the fall of rain is registered, and ®thër partial 
observations-made, These observations have been duly epub- 
lished in the Institute’s journal, “ Monthly Résumé” of the 
weather in Sweden, edited by Dr. H. E. Hamberg, which has 
now reached its sixth year of publication. In addition tg this,the* 
publication of a short climatological description of each country, 
founded on the observations of the last twenty-six years, kas 
been continued, whilst Dr. Hamberg has added an‘importanf 
contribution in the shape of the work ‘‘On the Influence o f 
Forests on the Climate ef Sweden.” The twenty-second part 
of a work ‘‘ Meteorological Observations in Sweden,éa résumé 
of the observations made at the p&blic meteorological station, 
has also appeared, and finally synoptical tables have been 
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framed of the weather at all stations on any day of 1884, show- 
ing the quantity and nature of the rainfall, thunder, fog, dew, 
frost, transparency of {he air, “ sun-snakeġ& (a phenomenon 
chiefly obsegved in the northern part of Sweden), aurora borealis, 
&c. Reports on the forming and breaking up of the ice have been 
received from fifty-eight stations, besides seventy-seven observa- 
tions of periodical features of animal and v getable nature. 


Tur Swedish Academy of Sciences has issued a work entitled 
“The Correspondence of Carl von Linnzus,” containing a 
record of all the correspondents of this famous naturalist, Swedish 
as well as foreign, with their addresses, date of birth and 
death, &c., as well as the date of each letter to and from. 


Tue first African city lighted by electricity was not Algiers or 
Cairo, but Kimberley, with forty-two Brush lamps, each of 2300 
candle-power. The current is also utilised there for the killing 
of dogs, a step suggesting the execution of death sentences by 
the same means, as proposed in America and in France by M. 
Charson, a member of the Senate. 


Mr. R. N. Cust, the Secretary to the Royal Asiatic Society, 
is engaged on a work on the languages of the tribes of Polyfesia, 
including those of Australia. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Squirrel Monkey (Chrysothrix sciurea å) 
from Guiana, presented by Madam G. Sangiorgi; a Macaque 
Monkey (Macacus cynomolgus X ) from India, presented by Mr. 

_ D. Evans ; a Rhesus Monkey (Macacus rhesus 2) from India, 
presented by Capt. Pitman ; a Common Cormorant (Phalacro- 
corax carbo), British, presegted by Mr. O. Moulton Barrett ; 
two Golden Eagles (Aguila chrysaetus) from Scotland, a Lined 
Finch (Spermophila lineola) from South America, deposited ; two 
Ostriches (S¢ruaiio camelus 8 $ ) from North Africa ; a Lear’s 
Macaw (dra leari) from South America ; a Lineolated Parra- 
keet (Bolborhynchus lineolatus) from Mexico, purchased; a 
Bennett’s Wallaby (Halmaturus benmtti?), a Vulpine Pha- 
langer (Phalangista vulpina § ), three Canadian Beavers (Castor 
canadensis), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE STRASBURG OBSERVATORY.—Herr W. Schur has pub- 
lished, in No. 2736 of the Astronomische Nachrichten, a supple- 
mentaryereport on the work done at the Strasburg Observatory 
during the ten months preceding May of this year, so as to 
exhibit the state of the instruments and of the computations 
relating to the observations made with them on the eve of his 
departure for Göttingen, where he has been appointed Director 
in the room of the late Prof. Klinkerfues. During the interval 
to which the report refers, Herr Schur was chiefly occupied with 
observations of the moon with the altazynuth and of comets 
with the grgat refractor, also with the examination of the micro- 
meter-screw of the latter instrument. Th€ meridian-circle has 
chiefly been employed in the observation of southern stars— 
amongst others the eighty-three stars of Auwers’ Southern 
Fundamental Catalogue, and certain stars for investigating 
astronomigalgrefractions.. The direct and reflection observations 
to the end of the preceding year give for the geographical lati- 
tude ‘of the meridian-circle, +48° 35’ 0”"11, which agrees well 
with a former determination with Repsold’s transit, using Horro- 
bow’s method, viz. +48° 35’ 0’'23. In former reports Herr 

e Schur has drawn attention to the dis¢ordance between the nadir 

points determined with observer north and observer south, 
which, for his observations, amounts to a considerable quantity ; 
ifthe mean, from a large number of observations, } (north— 
south) being as much as +0"'50. This large value agrees both 
in sign and in magnitude with the quantity determined from 
observations of zenith stars for similar positions of the observer, 
viz, 0°77, and Herr Schur concludes that his observed zenith 
distances of stars require a correction of about —0”'6. In the 
case of the other Strasburg observers, the corresponding correc- 
tion is comparatively insignificant. lerr Schur’s successor at 
Strasburg is Dr. Kobold, , 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 JULY 18-24 
(FOR thegreckoning of time the civjlyday, commencing at 
Gre®nwich mean midnight, countjng the hours on to 24, 
is here employed.) a 
At Greenwich on Fuly 18 ` 
sin rises, 4h. 6m.% souths, 12h. 5m, 6°5s. ; sets, 20h. 6m. ; 
decl. on meridian, 21° 1’ N. : Siffereal Time at Sunset, 
15h. 52m. ° 
Moch (two days after Full) rises, zoh. 42m.*; souths, th. 31m. ; 
sets, 6h. 27m. ; decl. on meridian, 14° 5 sS. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m. h. m. SLAD 
Mercury ... 64I . I3 54 = 2I 7 13 2I N. 
Venus... e I 33 - 938 - 1743 21 46N. 
Mars ... .. II 3 16 48 23 33 3 38 S. 
Jupiter... ... IO 9 16 18 ... 22 27 o 58 N. 
Saturn... 3 °7 II 15 .. I9 23 22 20 N. 


* Indicates that the rising is that of the preceding eveffing. 


Occultations of Stars by the Moon (visible at Greenwich) 
Corresponding 


S e les fr A 

July Stay Mag. Disap. Reap. eae iS right ee 

inverted image 
°. h. m. h. m. X à 
19 ... & Aquarii... `... 54... 3 30 near approach 35 -- 
19... @ Aquarii... ... 6 .. 4 I near approach 220 — 
24. BCA we vee vss 23 32. 0 24t ... 52 267 


+ Occurs on the following morning. 


July h. g , 

19 .. IO ... Mercury at greatest elongation from the Sun, 
27° east. 
Variable Stars 
Star R.A. Decl. 
h m Oo: 7a h. m. 

U Cephei ... . 0 522.. 81 16N.... July 18, 23 32 ” 
s» 23, 23 11 m 
R Piscium ... 1248.. 218N... 5) 25 M 
S Ursæ Majoris ... 12 39°O... 61 43 New. gy 24s AL 
V Bootis ...  .- 14 25°2«.. 39 22N... n 2% JZ 
U Coronæ ... vs I5 136... 32 4N... 5, 21,22 22m 
U Ophiuchi... ... 17 10°8 ... I 20 N. py 2% 258m 

1 22,23 Óm @ 
X Sagittarii... ... 17 40°4 ... 27 47 S. . July 24, 2 oW 
U Sagittarii... ... 18 25°2...19 I2 S. 2.4, 19, 2 0 
S Vulpeculz . 19 43°] -27 ON... » 24 m 
x Cygni a 19 46°2 32 33N. a y 18, m 
S Delphini ... ... 20 378 .. 16 41 N. a 5, 22, M 
5 Cephei . 22 24°9 ~. 57 SON... sy 18, 21 30 m 


M signifies maximum į; 27⁄7 minimum. 
Meteor Showers 


Meteors begin to be somewhat numerous in the latter dalí of 
the present month. Amongst the radiants represented are the 
following :—Near m Andromede, R.A, 10°, Decl. 38° N. 5 ntar 
B Cassiopeiz, R.A. 6°, Decl. 58° N. ; near n Draconis, R.A, 
245°, Decl. 64° N. ; near o Serpentis, R.A. 266°, Decle 12° 5. ; 
near a Cygni, R.A. 312°, Decl. 46° N. ; from Lacerta, R.A. 
342°, Decl. 40° N. ; and the great Per:eid shower, maximum 
August 10, radiant R.A. 45°; Decl. 56° N., begins to furnish 
individual meteors about this time. 


~s oy 
GEOGRAPHICAL NOTES 


ACCORDING to the Colonies and Inaia, the Secretary of the 
Victorian branch of the Geographical Society of Australasia has 
written to the Royal Society of Victoria asking the latter to 





„appoint a committee to confer with that already aygpointed by 


the former Society on the question of sending an exp oring ex- 
pedition to the Arfarctic regions. It is urged that a conference 
should take place as soon as possible, and that various scientific 
associations should be invited to co-operate in sending out one 


or more expeditions. 4 


Tue latest news from the Chitral Mission is that Col. Lock- 
hart is returning to Indig from Zebah, in Badakshan, leaving 
Col. Woodthorpe in charge of the party. 

Ir is stated that Mr. A. R. Colquhoun, who is at present Civil 
Commissioner at Mogoung, in Upper Burmah, is about to start 
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on a jouraey of exploration into Upper Assam, and the regionse 


lying between this and Burmah. e 

THE latest offitial information concerning Dr. Wilhelm 
Junker, the African teaveller, comes from Zanziba®. | It reports 
that while he was stayigg with the King of Unyoro, the latter 
was attacked and defeated by tif King of Uganda. The King 
of Unyoro and Dr. Junker succeeded, héwever,*in making their 
eschpet Dr. Junker lost all his collections, but saved his 
journals. - 


AT the March meeting of the Geographical Society of Stock- 
holm it was decided not to distribute the Vege meda®—the 
greatest honour the Socigty can confer—this year: Only 
three travellers have as yet received it, viz, Nordenskjöld, 
Pallander, and Stanley? The Pega fund was awarded to Dr. 
F. Svenonius, for explorations in the Lapland highlands during 
the summer. : 


A B&ECENT number of the Verhandlungen of the Berlin 
Geographical Society (Band xiii, No. 5), contains an important 
paper on Corea, by Dr. Gottsche, who travelled widely over the 
peninsula on behalf of the Japanese Government. During two 
jonrneys he traversed all the eight provinces of the country, and 
visited 80 of the 350 district towns. The general features are 
already tolerably well known to English students from Mr. 
Carles’s reports laid before Parliament, and his ‘paper in the 
Proceedings of the Royal Geographical Society, but as Pea 
Gottsche is a geologist, and travelled specially for scientific 
observation, he supplements Mr. Carles’s papers in this direc- 
tion, The climate, he shows by meteorological tables, lies: be- 
tween that of Japan and of North China, while in the North the 
climate in winter is of almost Siberian rigour. As for the 
geological formation, granite, gneiss, and crystalline schists 
play a predominant part. Here and there these are broken by 
the older volcanic formations, as diabase and quartz porphyry ; 
paleeozoic strata occur rarely, and the later sedimentary forma- 
tions notat all. Active volcanoes do not exist on the mainiand, 
anl earthquakes have been unknown within the memory of 
man, The only metal in which Corea is rich is iron; the belief 
that gold abounds is a delusion. The fauna is rich, and of much 
interest, for paleearctic and sub-tropical types meet here. With 
rezard to the flora, unfortunately a large portion of Dr. Gottsches’ 
collection was lost, and the remainder was handed to Dr. Engler 
of Breslau for examination and report. In conclusion, he says 
that though Corea may never be popular with the ordinary 
traveller for pleasure, it will well repay the visitor on scientific 
objects intent. Prof. Enting, who travelled in the interior of 
Arabia in 1883-84 on an antiquarian mission, especially in 
search of inscriptions, gives a long and comprehensive account 
of the regions through which he went. 


Tas new number (Heft ii. Bd. 9) of the Deutsche Geo- 
graphische Blitier, the organ of the Geographical Society of 
Bremen, contains the conclusion of Dr. Oppel’s paper on the 
Congo basin. The present instalment refers to the explorations 
of pasé years, the lower, central, and upper Congo region, north 
and south of the stream, the climate, meteorology, botany, 
zoology, ethnography, &c. It will thus appear that the paper is 
an encyclopedic one on the great West African river. The 
next paper is a continuatioa of Herr Valdau’s account of his 
journey to the north of the Cameroons, 
Mbu, and between that and Balundu, and the coast. Herr 
Steinvorth gives a most interesting account of a little Slav 
colony or oasis in Hanover called the Hanoverian Wenditland, 
where the people down to this day have in great part preserved 
their original speech, custdins, and other peculiarities, The 
writer describes all these in some detail, and comes to the 
natural conclusion that here we have not a pure Wendt people, 
but one largely mixed with Germans, and thinks, after dis- 
cusring the peculiarities of the dialect spoken, that this colony 
is worthy gf the attention of the student of comparative language. 
This is fftowed bya generat article (which is anonymous) on 
the new Chilian province of Tarapaca, dealgng especially with 
the silver mines and saltpetre industry. Herr Seelstrang sup- 
plies a paper of more direct geographical interest on the region 
about the source of the Rio Chubut, hifherto one of the least- 
known parts of the Argentine Republtc.* The rest of the number 
(which is of considerable size} is occupied by geographical 
intelligence, reviews of books, &c. # : 


In the Bolletino of the Italian Geographical Society for May, 


Signor Sommier describes the excursion which he made with | perpetual intense cold. 
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Signor %. Cini to Cape North in January 1885% Some intere 
attaches to this journey, which, is the first made across Laplan 
and Finland in midwinter for purely scientific purposes. Tt 
travellers proceeded by train from Cristiania to Throndhjen 
and thence by steamer in darkness and storm to Hargmerfest ar 
Skarsvaag, in the island of Mager, the northernmost group | 
habitations in Europe, and the nearest permanent settlement | 
Cape North. Here they received a friendly welcome from tl 
Jocal “ Landelsmang,’s and reached the goal of the expeditic 
on foot with much greater ease than had been anticipated. TI 
weather was unusually calm and mild, with a temperature 
only —2°C. At some points the evergreen lichens and oth 
growths (Betula nana, Empetrum nigrum, Diapensia lapponic 
&c.) were visible through some centimetres of transparent i 
clothing the snrrounding rocks. ‘The only animals seen, besid 
the eider and other water-fowl, were the raven, crow, magpi 
Arctic fox, and frankoline, the latter (Zagopus nutus) everywhe 
present in large numbers. Several photographs were taken, a 
after a stay of eleven days in the neighbourhood, during whi 
the glass never fell below ~ 16° C., the travellers returned | 
water to Hammerfest and Bossekop, at the head of the Alte 
fjord. Thence the route was continued overland under gre 
hardships — eastwards to Lake Enare, southwards throu 
Kittilä to Haparanda, and round the west side of the Gulf 

Bothnia to Sundsvall, whence Stockholm was reached by trai: 

At Karasjok, on the road between Bossekop and Enare, ti 

travellers made the acquaintance of the same Lapp family th 
| visited London last year, and much valuable information w 





collected on the Lapps, Quins, and northern Finns, Tt 
forms the subject of two communications sent by Steph 
Sommier to the Archivio per l Antropologia e | Etnologia (xvi., 
1886), and separately printed under the title of “* ThøæLapps a 
Northern Finns.” ‘The account of the trip to Cape North h 
also been issued in separate form by the Italian Geographic 
Society (Rome, 1886). 





THE LUNAR SURFACE AND ITS 
TEMPERATURE ° 


A MONOGRAPH by the writer, relating to the temperate 
of the lunar surface, read before the American Acadei 
of Science, September 1869, contained the following :—“‘ A 
we not forced to dissent from Sir John Herschel’s opinion tl 
the heat of the moon’s surface, when presented to the st 
much exceeds that of boiling water? Raised to such a hi 
temperature, our satellite, with its feeble attraction, could r 
possibly be without an envelope of gases of some kind. Inde: 
nothing but the assumption of extreme cold offers a satisfacti 
explanation of the absence of any gaseous envelope roun 
planetary body, which, on account of itẹ near proximity, cam 
vary very much from the @rth as regards its composition, 1 
supposit¥jon that this neighbouring body is devoid of water, dr 
up and sunburnt, will assuredly prove one of the greatest w 
takes ever committed by physicists.” This assertion was ba: 
on demonstrations showing that the circular walls of the gr 

, ‘xing mountains” on the lunar surface are not, as suppos 

' composed of ‘ mineral substances originally in a state of fusio 

The height and diameter of these walls being recorded in ‘J 

| Mond,” computations based on the safe assumption tfat the ar 

of their transverse sections cannot be less than the square of tk 
height, establishes the important fact that the contents of 
wall of, for instance, Tycho, the circumference of which is 
miles, height 2°94 miles, amounts to 2°94 x 160= 1382 .cu 

miles The supposed transfer of titis enormous mass, i 

molten state, a distance of 25 miles from the central vent i 

gined by Nasmyth, and its exact circular distribution at 

stated distance, besides its elevation to a vertical height of nei 

3 miles, involve, I need not point out, numerous physical 

possibilities. Other materials and agencies than those suppo 

to have produced the “ring mountains” must consequently 
sought in explanation of their formation. A rigid applicat 
of physical and mechanical principles to the solufion of 
problem proves conclusively that water subjected successively 
| the action of heat and cold has produced the circular walls 

i Tycho. The suppositioh that these stupendous mounds con 
of volcanic materials must accordingly be rejected, and 
assumption admitted that they ar® iner glaciers which h 
become as permanent as granite mountains by the action 


te 
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IndependeMtly of the foregoing demonstration, th@ fallacy of | sioned by the want of perfect atmospheric diathermancy reaches 


the volcanic hypothesis will be comprehended by its advocates 
on learning that the quantity of lava requisite to form the cir- 
cular walls of Tycho would cover the entire surface eof England 
and Wales to a depth 8f 125 feet.t 

Befor@proceeding further with our demonstration it will be 
necessary, to establish the maximum temperature which solar 
radiation is capable of imparting to the lunar surface. This 
temperature, of course, varies with thg qistance of the primary 
and its satellite from tĦe sun. By means of an actinometer the 
bulb of whose thermometer receives an équal amount of radiant 
heat on opposite sides, I was enabled to determine with desirable 
accuracy, sixteen years ago, that, when the earth is in aphelion, 
solar radiation on the ecliptic imparts a maximum temperature 
of 67°:2 F., and that the retardation of the radiant energy occa- 


Yh 








0'207. Conseqůently the temperature pyoduced by solar radia- 
tion at the boundary of the terrestrial atmosphere ® 
Ps 67°2 x 1'207 = ahi F., 

when the earth is in aphelio&. Agreeably to observationssluring 
the winter soRtice, cem pared with observations at midsymimer, 
e&t equal zenith distance, the augmentation of solar intensity 
when the earth is in perihelion amoumes to 5°°84 F. ; hence the 
temperature produced by solar radiation reaches ° 


. Brrr + 5°84 = 86°95 E., 
when the rays enter our atmosplfere during the winter solstice. 


It should be observed that on theoretical grounds the increase of 
temperature, when the earth is in perihelion, will be in the 


04 
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i 


Captain Encsson’s Pyrheliometer. 


inverse matie of the disfersion of the solar rays ; hence, as the 
aphelion distance is to the perihelion distance as 218°I to 2109, 
it will be seen that the temperature produced by solar radiation 
when‘the earth is in perihelion will be 


+723 . 
aa 67°"2 L 91°86 F. 
e 210°9 
Adding 0'207 for retardation caused by imperfect atmospheric 
Mtathermgncy, solar intensity during the winter solstice will be 
71°86 x 1°207 = 86°73 F. 
Calculation” based on observation, as before stated, proves that 


the perihelion temperature is 86°°95, thus showing a trifling 
discreparfty between theory and observation. 


x Area of England and Wales, 58,320 square miles; contents of the walls 


of Tycho, 1382 cubic miles; hence 7382 


— X 5280 = 125‘r2 feet. 
ee 
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Adopting 86°73 as correct, it will be found that the 
yearly szan temperature produced by solar radiation when the 

rays enter the earth’s atmosphere will be 

O. b. 

81 ILES 86 73 — 83°92 F., 
2 e ~ 
while the temperature produced by the sun’s radiant heat ts only 
81°11 during the Summer solstice, as before shown. Hence the 
temperature of the lunar surface when presented to the sun while 
the earth is furthest frem, the luminary can only be augmented 
Brrr F. of 
The remarkable fact that the moderate heat produced by solar 
radiation is capable AI increasing the temperature of bodies 
previously heated to a high degree demands consideration in 
connection with the subject under investigation ; also the nature 
of the device, before referred to, for ascertaining the temperature 
produced by solar radiation. The accompanying illustration 
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represents a combination of said device and a pyrheliometer 
y showing the 


differing materially from Pouillet’s in: trument, ° 
true intensitof the “fire” in the sun’s rays. 


The illustration presgats a top view and a vertica section of 


the new instrument throwh the centre line. The uper part, 
compgsed of bronze, is cylindrical @vith a flat top, the bottom 
being semispherical, composed of ordinary glass. Fhe top of the 
cylindric&l chamber 
covered by a thin cryst carefully ground and polished. A 
thermometer having a spherical bulb is introduced through the 
side of the chamber, the bulb being central to the transpargnt 
semispherical bottom. A short parabolic reflector, shown in 
section on the illustration, surtounds the instrument, adjusted so 
that its focus coincides with the centre of the bulb of the thermo- 
meter. The compound cylindrical and spherical chamber is 
inclosed in a vessel containing water, appropriate openings at 
top and bottom being provided for maintaining constant circu- 
lation during experiments. Efficient means are also provided 
for exhausting the air from the internal chamber. The instru- 
ment is seciged to the top of a substantial table which, during 
experiments, faces the sun at right angles by the intervention of 
a parallactic mechanism. Movable shades are applied, by 
means of which ghe sun’s rays may be quickly cut off from, or 
admitted to, the parabolic reflector ; while other shades enable 
the operator to admit or exclude the solar rays from the circular 
perforations at the top of the exhausted chamber. 
readily understood that the parallel lines within the exhausted 
chamber, shown on the illustration, indicate the course of the 
solar rays passing through the crystal and the perforations at the 
top, while the converging radial lines indicate the rays reflected 
by the parabolic reflector. The upper hemisphere of the thermo- 
metric bulb, it will be seen, receives the radiant energy of the 
sun’s rays which pass through the large central perforation ; 
while the lower half of the bulb will be acted upon by the rays 
passing through thesmall perforations. These rays are reflected 
upwards by two inclined circular mirrors attached to the bottom 
of the exhausted chamber. It should be particularly observed 
that the areas of these inclined mirrors together should exceed 
the area of the great circle of the bulb of the thermometer suffi- 
ciently to make good the loss of radiant energy caused by the im- 
perfect reflection of the said mirrors, and also to make good the 
Joss attending the passage of the solar rays through the crystal. 
A capacious water cistern, connected by flexible tubes with the 
external casing of the pyrheliometer, enables the operator to 
maintain the exhausted chamber at any desirable temperature. 
Engineers of great experience in the application of heat for the 
production of motive power and other purposes deny that the 
temperature of a body can be increased by the application of 
heat of a lower degree than that of the body whose temperature 
we desire to augment. The soundness of their reasoning is 
apparently incontrovertible, yet the temperature of the mercury 
in the instrument just described raised to 600° F. by means of 
the parabolic reflector, increases at once when solar heat is 
admitted through the circular apertures, although the sun’s 
radiant intensity at the time may not reach one-tenth of the 
stated temperature. It should be mentioned that the trial of 
this new pyrheliometer has not been concluded, owing to very 
unfavourable atmospheric conditions since its completion. For 
our preset purpose the great fact established by the illustrated 
instrument is sufficient, namely that the previous temperature of 
a body exposed to the sun’s radiant heat is immaterial. The aug» 
mentation of temperature resulting from exposure to the sun, the 
pyrheliometer shows, depends upon the intensity of the sun’s rays. 
Regarding the temperaturæprevailing during the lunar hight, 
its exact degree is not of vital importance in establishing the 
glacial hypothesis, since the periodical increment of temperature 
produced by solar radiation is only a fraction of the permanent 
loss attending the continuous radiation against space resulting 
from the absence of a lunar atmosphere ; besides, all physicists 
admit thajét is extremely low. Sir John Herschel says of the 
night temperature of the moon that it is “the keenest severity 
of frost, far exceeding that of our Polar winte.” Proctor says: 
‘A cold far exceeding the intensest ever produced in terrestrial 
experiments must exist over the whple of the unilluminated 
hemisphere.” The author of “ Outo% of Astronomy” has 
also shown that the temperature of space, against which the 
moon at all times radiates, is — 151° Cy(— 23978 F.), Pouillet’s 
estimate being —142°C. (—223°°6 h. Adopting the latter 
degree, and allowing 81°-11 for the suf’s radiant heat, we esta- 
blish the fact that the temperature of the lunar surface presented 
to the sun will be 223°°6 less 81°1, or ~142°5 F., when the 
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is provided with three cigcular perforation, 


It will pee 
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earth is in‘iphelion. It will be well to bear in ménd that when 
the earth is in the said position, the sun’s rays acting on the 
moon subtend an angle of 31' 32”, hence the loss of heat by 
radiation against space will be diminished only o'oo0021 during 
sunshine. Nor should Herschel’s investigation be lost sight of, 
showing that stellar heat bears the same proportion to @olar heat 
as stellar light to solar light. Stellar heat being thus practically in- 
appreciable, the temperature produced by stellar radiation cannot 
be far from absolute zeyo an assumption in harmony with the 
views of those who hate studied the subj&ct of stellar radiation, 
and consequently regard Pouillet’s and Herschel’s estimate of the 
temperature of space as being much too high. 

Having disposed of the question of temperature, let us return 
to the practical consideration of the glacial hypothesis. The 
formation of annular glaciers by the joint agency of water and 
the internal heat of a planetary body devoid of an atmosphere 
and subjected to extreme cold is readily explained on physical 
principles. Suppose a sheet of water, or pond, on the moon’s 
surface, covering the same area as the plateau of Tycho, viz. 
50 miles diameter and 1960 square miles. Suppose, also, that 
the internal heat of the moon is capable of maintaining a 
moderate steam pressure, say 2 lbs, to the square inch, at the 
surface of the water in the pond. The attraction of the lunar mass 
being only one sixth of terrestrial attraction, while the moon’s 
surface is freed from any atmospheric pressure, it will be evident 
that udder the foregoing conditions a very powerful ebullition 
and rapid evaporation will take place, and that a dense column 
of vapour will rise to a considerable height above the boiling 
water. It will also be evident that the expansive force within 
this column at the surface of the water will be so powerful at 
the stated pressure that the vapour will be forced beyond the 
confines of the pond in all directions with great velocity. No 
vertical current, it should be understood, will be produced, since 
the altitude of the column, after having adjusted itself to the 
pressure corresponding with the surface temperature of the water, 
remains stationary, excepting the movment consequent on con- 
densation from above. The particles of vapour forced beyond 
the confines of the pond, on being exposed to the surrounding 
cold, caused by unobstructed radiation against space, will of 
course crystallise rapidly, and in the form of snow fall in equal 
quantity round the pond, and thereby build up an annular gla- 
cier. As the radius of the vaporous column exceeds 25 miles, 
it will be perceived that, notwithstanding the rapid outward 
movement, before referred to, some of the snow formed by the 
vapours rising from the boiling pond will fall into the same, to 
be melted and re-evaporated. . 

In connection with the foregoing explanation of the formation 
of annular glaciers, their exact circular form demands special 
consideration, An examination of Rutherford’s large photo- 
graph of the lunar surface shows that, apart from the circular 
form of the walls, the bottoms of the depressions are in 
numerous cases smooth, gising slightl towards the ecentre 
uniformly all round. The precision observable proves clearly 
the action of formative power of great magnitude. Referring to 
what has already been explained regarding the vaporous column 
of 25 miles radius, calculation shows that a surface temperature 
exerting the moderate pressure of 2 lbs. to the square inch 
will produce an amount of mechanical energy almost incal- 
culable. Practical engineers are aware that the steam rising 
from a surface of water Io square feet, heated by a,very slow 
fire, is capable of producing an energy of 1 horse-power ; conse- 
quently a single square mile of the boiling ‘pond will develop 
2,780,000 horse-power. This prodigious energy will obviously 
be exerted Horizontally, as the weight of the superincumbent 
column of vapour balances its expansivg force preeisely as. the 
weight of our atmosphere balances its expansive force. But 
unlike the earth’s atmosphere, which is restrained from Rori- 
zontal movement by its continuance round the globe, the vapour 
of the column of 50 miles diameter is free to move beyond the 
confines of the pond. A very powerful horizontal motion, 
especially of the lower part of the vaporous mass, will thus be 
promoted, acting in radial lines from the centre, the principal 
resistance encountered being the friction against the watdi®, 
Considering that the friction against the surface of the ocean, 
caused by the gentle trade-wind, is sufficient to produce the 
Gulf Stream, we need nofigures to show the effect on the water 
in the boiling pond produced by the vaporous mass propelled by 
an energy of 2 lbs. to the square inch, in rgdial lines towards its 
confines. A circular tidal wave of extraordinary power, together 
with a return under-current towards the centre, will obviously be 
the result. But agreeably to the laws supposed to govern vortex 
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notion, these currents cafinot be maintained in a radial direction. 
A rotary motign, rapidly augmenting, will take place, ®producing 
a vortex more powerful than any imagined by Descartes. The 
radial currents of the vaporous column having assumed a spiral 
course, will rapidly acquire a velocity exceed that of a cyclone. 
The practical effect of Yee powerful movement of the vortex, it 
is reasonable to suppose, will resemble that of a gigantic carving- 
tool whose thorough efficiency in removing irregularities has been 
proved by*the exact circular outline presented by thousands of 
lunar formations. The terraces within Py" ring mountains” in- 
dicated on Beer and Mädler’s chart, it"may be shown, were 
produced by evaporation resulting from low temperature and 
reduced energy after the formation of the main glacier. 
There is an»ther feature in the lunar landscape scarcely less 
remarkable than its circular walls and depressions. In the centre 
of nearly all of the latter one or more conical hills rise, in some 
cases several thousand feet high. Has the rotary motion of the 
boiling vortex any connection with these central cones? A 
brief explanation will show that the connection is quite intimate. 
The under-rated estimate that 10 square feet of surface under 
the action of slow fire is capable of developing one horse- 
power proves the presence of a dynamic energy exceeding 
5,009,060,000 of horse-power at the base of the vaporous 
column resting on the boiling water of a pond as large as that 
of Tycho. No part of this power can be exerted vertically, as 
already explained, on the ground that the weight of the vapour 
restrains such movement. The great velocity of the vorfex re- 
sulting from the expenditure of the stated amount of dynamic 
energy will of course produce corresponding centrifugal force ; 
hence a maclstrém will be formed capable of draining the cen- 
tral part of the pond, leaving the same dry, unless the water be 
very deep, in which case the appearance of a dry bottom will 
be postponed until a certain quantity of water has been trans- 
ferred to the glacier. It should be observed that the central part 
of the bottom, freed from water, will also be freed from the 
surrounding cold by the protection afforded by the vaporous 
mass. The quantity of sngw formed above the centre, at great 
altitude, will be small, and of course diverged during the fall. 
Evidently the dry ceatral part, prevented, as shown, from cool- 
ing, will soon acquire a high temperature, admitting the forma- 
tion of a vent for the expulsion of lava, called for as the moon, 
whose entire dry surface is radiating against space, shrinks rapidly 
under the forced refrigeration attending glacier-formation. Lava- 
cones similar to those of terrestrial volcanoes, and central to 
the circular walls, may thus be formed, the process being favoured 
by the feebleness of the moon’s attraction. The existence of 
warm springs on the protected central p'ains is very probable ; 
hence the formation of cones of ice might take place during the 
last stages of glacier-formation, when those plains no longer 
receive adequate protection against cold. 
In accordance with the views expresse‘l in the monograph read 
before the American Academy of Science, continued research has 
confirmed my suppositien that the water on the moon bears the 
same proportion to its mass as the water of the oceans to the 
terrestrial mass I have consequently calculated the ctntents of 
the circular walls of the ‘‘ring mountains” measured and 
delineated by Beer and Madler, and find that these walls contain 
630,000 cubic miles. The opposite hemisphere of the moon 
being subjected to similar vicissitudes of heat and cold as the one 
presented to the earth, the contents of the eircular walls not seen 
cannot vary very much from those recorded in ‘Der Mond” ; 
hence the total will amount to 1,260,090 cfibic miles. Allowing 
for the difference of specific gravity of ice, the statel amount 
represents 1,159,090 cubic miles of water. But ‘Der Mond” 
does not record any of the minor circular walls which, as shown 
by the laygeghotozraph before referred to, cover the entire sur- 
face of some parts of the moon. On careful comparison it will 
be found that the contents of the omitted circular formations is 
so great that an addition of 50 per cent. to the before-stated 
amount is called for. An aldition of 25 per cent. for the ice- 

e fields, whose extent is indicated by cracks and optical pheno- 
mena, if likewise proper. The sum total of water on the moon, 
therefore, amounts to 2,028,600 cubic miles. 

e5 doptinz IIerschel’s estimate of the moon’s comparative mass, 

Şiz. o'Or1 364, and assuming that the oceans of the earth cover 
130,000,009 square miles, it will be seen that the estimated 
quantity of water on the moon correspgads with a mean depth 
of 7250 feet of the terrestrial oceans.! This depth azrees very 


_ 2025600 X 52390 eè 
13200000 X 9 0113b4 
corresponding with water on the moor, 


i = 7258 fest mean depth of ‘terrestria! oceans 


ee 








nearly with the oceanic mean depth established by the soundings » 
for the original Atlantic cable, viz. 7500 feet ; but the result c" 
the Challenger Expedition points to a much greater depth. Th. 
circumstance is by no means conclusive against th¢ supposition 
that the satellite and the primary are cored with water in reia 
tively equfil quantities. The correctness of Sir John Merschel’. 
demonstration proving the t&ddency of the water on the dunr 
surface to flowto thedienisphere furthest from the eartiy mys: t~ 
, @isproved before we reject the assumption that the qaantity of 
_ Water on the surface of the moon beare the same prop ation to 
i its mass as the quantity of water on the earth to the terresiind 
mags. Joun Ericsson 
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Rendiconti del Reale Istituto Lombardo, May 27.—J)etermin~- 
| tion of the heat of fusion in the alloys oflead, tin, bismuth. an | 
zinc, by Prof. D. Muzzotto. By the cooling process usuriy 
adopted for determining the specific heat of liquids, the auth: r 
finds the point of fusion and the heat of fusion for these vario. ~ 
chemical alloys as under :— , 


Point of fusion Heat of fasies 


Tin and lead ... 181 a 10°29 

Tin and zinc ... 196 ae 16°20 

Tin and bismuth ie. aba 138 11065 
e , Bismuth and lead o..  - 126 4'744 


Two of these coincide and two others differ little from the compos - 
tion of the chemical alloys as given by Rudberg.—Fducation 
and crime in Italy, by S. Amato Amati. In order to ascertain the 
influence of public instruction on the criminal classes in ths 
Peninsula, the author has compiled a number of comparative 
tables based on official returns ranging from the year 1871 i0 
1883 inclusive. For the last three years of this period th + 
re-ults are as under :— 


Criminals Unlettered Culd:read Fdurat- 
1831 ... 8693 ... 550I wee 303I we GL 
1882 ... 7009 ee 4139 2671 199 
1883... 6490 3741 2596 153 


According to the three last census returns the total percentage «f 
unlettered was as under :— 


Males Females Total 
1861 at 65°47 ar 8I 52 otk 73°50 
1871 es 60°16 “a 77°18 oF 68 64 
1881 aie 53°89 72°93 ; 63°35 


—Meteorological observations male at tht Brera Ot 
Milan, during the month of May. 
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Royal Society, May 6.—‘ Further Discussion of the Son: 
spot Spectra Observations made at Kensington.” By J. Normin 
Lockyer. Communicated to the Royal Society by the Sobr 
Physics Committee. . 

I have recently discussed, in a preliminary manner, the lin +s 
of several of the chemical elemeats most widened inethe 7. 
spots observed at Kensington. p 

The period of observation commences November 1879.2 ! 
extends to August 1885. It includes, therefore, the suns: 
curve from a minimum to a maximum and some distan.: 
beyond. 

Tt is perhans desirable that I soill here state the way on 
which the observations have been made. The work, which his 
been chiefly done by Messrs, Lawrance and Greening, «m;iy 
consists of a survey of the two regions F-—é and 6—D. i 

The most widened line in each region—not the widest lien, 
but the məst wid:ned, is first note lj its wave-length being given 
in the observation books from Anzstrim’s map. Next.*the 12s 
which most neil approach the first one in widening are rè 
corded, and so on till the positions of six lines have been noch, 
the wave-lengths beingegiven from Angstrüm’s mp, for eoh 
region. Py 

it is to be observed that these observations are mate wih >" 
any reference whatever tg the origin of the lines ; that istoccty 
it is no part of the obse&ver's work to see whether there ve 
metallic coincidences or npt; this point has only been in yi d 
into in the present reductions, that is, seven months after tig 
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TABLE A.—IĪRON 
Sunspot Spectra at Ken 
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Ist HUNDRED 
Nov. 12, 1879, to Sept. 29, 1880 


, to Oct. 15, 1881 
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Sept. 29, 1880 
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3rd HUNDRE 
, 1881, to June 27, 1882 





Oct. 18, 
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Juy & 188% to August 28, 1883 
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6th HUNDRED, 
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. 7th HUNDRED, 
Feb, 18, 1885, to August 24, 1885 
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last obseryations now discussed were made. In this way perfect 
ebsence of all bias is secured. f 

It may further be remarked that the number of lines widened 
throughout a sunspot period is about the same, so that the con- 
ditions of observatia vary very little froe month to month, and 
from year to year. 

It may be further remarked that the absolute uniformity of 
the results obtained in the case of each of the chemicat elements 
investigated indicates, I think, that the observations have been 
thoroughly well made end, as a mattgr of fact, they are not 
difficult. š 

I first give tables (A, B, C) showing that for each of the 


TABLE B.—NICKEL 
List of most Widened Lines observed at Kensington 





Lines lS 





Ist hundred 











2nd hundred 








3rd hundred 








4th hundred 








5th hundred 


6th hundred 





7th hundred 


TABLE C.—TITANIUM 
List of most Widened Lines observed at Kensington 















































NN N INOW MNW O Nea mM x00 wo WON 
Lines SIPAS OV BHBSOE SHS OO THA 
SSSSIAS IPSS OSS Sosa sese 
. | © 
Ist hundred | | | 
| | 
2nd hundred | 
| 
° | | | 
3rd hundred 7 | | | 
a 
4th hundred | 
e oe Bal 
5th hundred | 
6th hundred E s 
7th hundred No lines. A s: 








chemical elements takenz-iron, nickel, and titanium—the num- 
of lines seen in the aggregate in each “hundred observations is 
reduced from minimum to maximum, and that this result holds 
good for both regions of the spectrum. ; 

I next give another table (D) showing that during the obser- 
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TABLE D.—US4Anown Widened Lines observed at Kensinglon |e wa il oe eae as Rae hundred 
+ 
Ist | 2nd ard 4th sth, 6th qth - ry i 4 J : 
hundred'hundræ hundred hundredjhundted|hundred|jhundred 51432 vya oa 2 “et / os s 
= | 5144°2 I 3 a 2 $ 
; i i A : 5144°5 “3 = Es 5 I we Sei 
4865 co shee, teats 2. I au 5145°5 A © ae wd se I por 
4885 -i E e |- 1I 6146 ese Jen. 36 12 3O Gs We as 
48883 I q ® % | an 5£46°5 Hy os ie 20 |. Soy : 
48918 ne Gj i ~~ I wee ti 5148 =F be 5 ter Sn tat Ip 
4910 Whe, the $3 aie 2: Sb ese ou ea 51p3'8 - i I 2 ses E Eden 
4944 . i ERE EE S S a Sa 5149 2 32 3I 3° 4 35 
5017'2 Se I wae ope ete aed an tee 5149 2 “du sas oa I se at ki 
5028'9 , , 1 vee bane sed te ba 5149°5 2A a ia gel my 29 
5030. ee I 1 SoBe T Son ee 5149'S beg 8 2 8 ee 8 a 
3 bode cee p is a 5150 a oh. ope des I way 
5037 ee Bes sun at pp ae I hg 51518 ose M sau is I 
50389 BIAI I, I ie ssh Pen 51538 i I vas 
5042 3 i oe ia PEA tee 5154 Tp o i 23h Ne or I 
5042°3 Ss an) eee rer ek as 5155-4 xe As a meds | ail 0 wes 
5043 11 sae ae Sai, hes a tak 5156 I 12 37 7h 82 9I 95 
50446 ' ase eee bas vad 5156°5 eran pee se iss S man 
oor i 2 Vasa ots a3 5157°2 bys tas z 4 ee S T 
5051°5 5 l 2 5159 s Ši I 8 ! 13 II 4I 
5062. i s 6 g’ I PE 3I 59 80 86 57 
59624 Pe 2 ats 160 a ase I 4 wes 9 we 
5062 pa e pos o Baoe 2 ec 5160°4 S I SA 5 iss Me 4 
5065 ooe “tt Sr ont el Ge a So 5162 be is 9 7 61 67 62 
Dae mee : nee wb wh at aa 5162°2 S legs 23 49 21 30 K 
50708 se I es tee Ye see ee ae : 
5077 ? io oI ede G ie as 
5079°5 | Daar ft ees 2 oe vations the lines recorded as most widened near the maximum 
5080 S Ge have not been recorded amongst metallic lines by either 
5081°5 A age an Ad Bes oe 3 Ångström or Thalén, and that many of them are not among 
5082 x; ie Sn Be ae 2 tee the mapped Fraunhofer lines, though some of them may exist 
5083 2 as faint lines in the solar spectrum when the- observing con- 
5083°3 | I 2 ater ditions are best. 
5084 H ° I | 3 The reduction of the latitudes of the spots is not yet 
5084°5 © e Fre wee e l ats 2 completed. 
5086 “6 eae 17 oop I ode S The result of these observations may be thus briefly stated. 
50868 |. 1 tue ee bus bee Sie As we pass from minimum to maximum, the lines of the 
5087°7 I i chemical elements gradually disappear from among those most 
5o88 I i widened, their places being taken by lines of which at present « 
50886 |. I vee nee oe ays ae we have no terrestrial representatives. , Or, to put the result 
5089°0 |... cee oe I ne 2 sts another way—at the minimum period of sunspots when we know 
Stor | ' I the solar atmosphere is quietest and coolest, vapours containing 
51035 as ar saaa y Soe I Se int the lines of some of our terrestrial elements are present in sun- 
SITZ i a 6 22, 4 2 I aes spots. The vapours, however, which produce the phenomena 
5115'5 , eee bet Wo wed PRS 9 of sunspots at the sunspot maximum are entirely unfamiliar 
S116 , 3 6e| 24 , 3 Aa aTa eee to us. 
51162 | fe 7 a ee oie dea The disappearance of the lines of iron, nickel, and titanium, 
5118 4 ete Tq see Fo. we) |e abe and the appearance of unknown lines as the maximum is reached, 
5127 I Soe s sa ed ee see is shown by curves in Fig, 1. e 
51275 — ss I ades O Ra Pe ik The results, in my opinion, amply justify the working hypo- 
51288 i re Jak en ai Faa I thesis as to the construction of the solar atmosphere which I 
5129 + 17 19 A ase | ets NS published some years ago (Proc. Roy. Soc., 1882, p. 291). In 
5130 isi oe | enn ere ose ade the region of the spectrum comprised between 4860 and 5160, I 
5132 p aws I4 ŽD o O iuu ae oe find in the case of iron, to take an instance, that sixty lines were 
5132.5 ° PF aes T ae See distributed unequally among the spots in 1879 and 1880, many 
5132°8 we , 3 Bs ae hs iron lines being visible in every spot. In the last observations, 
5133°5 I I 3 17 about the maximum, only three iron lines in all are seen among 
51339 ; 30 47° 43 | 62 3 27 the mog widened lines. These three lines also have been visible 
5134 le tee 12 41 19 in four spots only out of the last @undred. The same thing 
51344, i ie 19 pii happens with titanium and nickel, and with all the substances 
5135 as? | 16 36 II for which the reductions are finished. 
5135°5 3 | 5 53 36 20 Iam quite content, therefore, to believe that iron, titanium, 
51358 37 52 13 2 Ses nickel, and the other substances very nearly as complex as we 
e 5136 4 9 22 27 -| know them here, descend to the surface of the photogphere, in 
5136°50 ! 3 I oe the downrush that forms a spot at fhe period of minifam, but 
5137 ' 2 I a that at the maximym, on the contrary, only their finest con- 
$375 4 on 72 79 22 stituent atoms canreach it. It may also be remarked that these 
51378 °? 12 35 | 64 1 B 10 3 particles which survive the dissociating energies of the lower 
5138 i oe ” See I 3 strata are not the same p¥rgicles among the constituents of the 
5139 e . -d l as I chemical elements name@ Which give the chromospheric lines 
5139°4 I 2 3 eee A ae recorded by Tacchini, Riccd, and myself. 
51404 © ... 2 ; Having thus found the working hypothesis to which I have 
5142°2 13 4 ®. | 1 <u tee y referred stand the severe ,test which the sunspot observations 
5142'8 ie 2I 7i I9 | 2 ea Sir apply to it, T have gone further, and have endeavoured to extend 
5143 D. Secs ety doe wed or 20 it in two directions. 
: e 
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First. I found that the view to which the hypothesis directly d that the facu’ous matter lags behind the spot as Prule ; the exist- 


leads, that the metallic prominences are pYoduced by violent 
explosionsedue to sifdden expansions among the cooler matters 
brought down to formgethe spots, when they reach the higher 
temperature at and bA the photosphere level, incfıdes all the 
facts I know touching spot and prominence formation. Thus, 
for instance, the close connection between metaglic prominences 
and spbts ; the entire absence of metallic prpminences with rapid 
motion from any but he spot-zones; the fact that the faculæ 
always follow the formation of a spot and never precede it ; 





ence of veiled spots and minor pyominences in regions outside the 
spot-zones ; the general injection of unknown substances into the 
lower levels of théschromosphere whichgl first observed in 1871, 
and which have been regularly recordéd by the Italian observers 
since that time—all these phenomena and many ofhers which 
may be referred to at length on another occasion, are demanded 
by the hypothesis, and are simply and sufficiently explained 
by it. ry 

With regard to sit yieusibad of volume to which I have re- 


1883- 


UH un 


1884-5 1885 
Hundred 7tHundr 


Fic. 1.—Number of appearances of known and unknown lines. 


ferred, Jind that if we asswme that metallic iron can exist in 
any part of the sun’s atmosphere, and that it falls to the photo- 
sphere to produce a spot, the vapour proftuced by the fall of 
1,000,009 tons will give us the following volumes :— 





Temperature Prespus Volume in 
2,002° C, .. |, 380 mm, kii 0'8 
10,000 ons 760 “ae 1°8 
20,070 ie 5 anos, oe 0'7 
? 50,000 es 760 nn. 8:8 
50,009 S 190 , Sis 35°2 





If we assume the molecule of iron to be dissociated ten times 
by successive halving, then the volume occupied wil? be 1024 
times greater, and we shall have— 


z N 
Temperature Pressure M Sepa A 
50,000° C. a 760 mm. a 9,011 
50,000 z 190 ,, as 36,044 


In these higher figures we certainly do seem negrer the scale 
on which we know solar phenomena to pke place ; the tremen- 
dous rending of the photosphere, upward velocities of 250 miles 
a second, and evea higher horizontal velocities according to 
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table than the first. 

I may mention, in connection with this pagt of the subject, 
that the view of the gèst mobility of the ‘photosphere which 
this hypothesis demands, so soon as we regard metallic promi- 
nences as direct effects of the fall of spot material, is further 
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Peters, are much more in harmony with the figures in the second | I find that the werking hypothesis at once suggests to us that 


the sunspot period is‘a direct effect of the &tmosphegic circula 
tion, and th the latitudés at which the spots commence to fonr 
at the minifium, which they occupy chjfly at the maximum, 
and at which they die out at the end of one period in one hemi- 
sphere, probablygat the poment they commence to form a second 


justified by the fact that, if we assume the solar atmosphere, that | ong in the other (as happened in 1878-79), are a direct résulf of 
is the part of the sun outside the photogphere, to be about į the lecal heating produced by the fall ofgmatter from above de- 


500,000 miles high, whick I regard as a m8derate estimate, the 
real average density of the sun is very nearly equal to one-tenth 
that of water, instead of being slightly greater than that of 
water, as stated in the text-books,? 

We can then only regard the photosphere asa cloudy stratum 
existing in a region of not very high pressure. It is spherical 
because it depends upon equal temperatures. 

The second direction in which I have attempted to develop 
the hypothesis has relation to the circulation in the sun’s atmo- 
sphere. J have taken the facts of the solar atmosphere as a 
whole, as they are recorded for us in the various photographs 
taken during eclipses since 1871, and also in drawings made 
before that time, the drawings being read in the light afforded 
by these photographs. 


£ Fic. 2.—Minimum. Tracing of Newcom)'s observation of 1878, the brighter portion of corona being hidden bya screen. 





scending to the photosphere, and perhaps piercing it. The , 
results of this piercing are the liberation of heat from below 
and vhrious explosive effects due to increase of volume, which, 
acting along the line of least resistanee, give, as a return current, 
incandescent vapours ascending at a rate which may be taken as 
a maximum of 250 miles a’second, a velocity sufficient to carry 
them to very considerable heights. 

The view of the solar circulation at which I have arrived may 
be briefly stated as follows :— 

There are upper outflows from the poles towards the equa- 
torial regions. In these outflows a particle constantJy travels, 
s> that its latitude decreases and its height increases, so that ihe 
true solar atmosphere resembles the flattened globerin»Plateau’s 
experiment (see photographs, 1878, and Fig. 3. à 


Shows the eyugtorial 


extension and concentric atmospheres. 


e 
[Ff These currents, as they exist in the higher regions of the 
atmosphere, carry and gather the condensing and condensed 
materials till at last they meet over the equator. 

There is evidence to show that they probably extend as solar 
meteoric mass@s far beyond the limits of the true atmosphere, 
and form a ring, the section of which widens towards the sun, 
and the base of which lies well within the boundary of the 
atmosphere (Fig. 2). 

If we assume such a ring under absolutely stable conditions, 
there will be no disturbance, no fall of material, therefore there 
will be no’spots, and therefore again there will be no promin- 
ences. Such was the state of things on the southern surface of 
the“Fing fram December 1877 to April 1879, during which 
period there was not a single spot observed the umbra of which 
was over 15-millionths of the sun’s visible hemisphere. 

Assume a disturbance. This may arise from collisions, and 
these collisypns would be most likely to happen among the 
particles where the surfgce of,the ring meets the current from 
the poles. These particles will fall towards the sun, thereby 


1 The density referred to water = 1'444 and to the earth 0°255, according 
to Newcomb. ee i 





disturbing and arresting the motion of other particles nearer the 
photosphere, and finally they will descend with a crash on to 
the photosphere, from that point where the surface of the ring 
enters the atmosphere some distance §irther down. 

The American photographs in 1878 supply us with ample 
evidence that this will be somewhere about lat. 30°, and here 
alone will the first spots be formed for two reasons, . 

(1) In the central plane of the ring over the equator, the 
particles will be more numerous ; a rapid descent, thi refore, in 
this central plane will be impossible, for the reason “syat the 
condensed matter has to fall perhaps a million of miles throvgh 
strata of increasing fmperature ; there will, therefore, be Lo 
spots ; and practically speaking, as is known, there are no sp ts 
at the equator, though tkere are many smal] spots without 
umbre between latitudes ? Qnd 6° N. and S. 

Above lat. 30°, as a rule, we have no spots, because there is 
no ring, and further the atmosphere is of lower elevation, so that 
there is not sufficient height fall to give the velocities require 
to bring down the material if the solid form. 

The lower corona, where the corona is high, and it is highest 
over the equator, acts as a shield or buffer ; volatilisation and 
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dissociation take place at higher levels. * Where this occurs, 
spots are rgplaced by a gentle rain of fine particles slowly de- 
scending, lustead of the fall of mighty massgs and large 
quantities of solid andfiquid material. e 

Volatilisation will tae place gradually during the descent, 
andeat the utmost only a veiled spot will ee proguced. 

‘We know that when the solar forces are weak, such a descent is 
taking place all over the sun, because at tĦat time the spectr&m 
of the corona, instead o? being chiefly that of hydrogen, is one 

eof a most complex nature—so complex that before 1882 it was 
regarded by everybody as a pure continuous spectrum, suclf as is 
given by the limelighr. 

The moment the fall of spot material begins we get the return 
current in the shape of Active metallic prominences, and the pro- 
duction of cones and horns which probably represent the highest 
states of incandescence over large areas and extending to great 
heights; and, besides these, the production of streamers (see 
Fig. 4). 

Two results follow :— 

(1) In cnsequence of the increased temperature of the lower 
rezions, the velocity of the lower currents towards the poles, 
and@therefore of the upper currents from the poles, is enor- 

e 








e 
mously increased. The disturbance of the rin z Will therefore be 
increased. ° 

(2) Violent upryshes of the heated photospheric gases, mount- 
ing with an initial Velocity of a millig®miles an hour, can al~o 
disturb the ring directly. ° 

In this way the sudden rise to maximum in the sunspot curve, 
and the lowering of the latitude of the spots, follow’as a matter 
of course. And the part of the ring nearest the sun, its base, 
so to speak, is, it wéuRl appear, thrown out of all shape, and 
we get falls over broad belts of latitude N. and S. 

Does this hypothesis explain, then, the slow descent to mini- 
mum and the still decreasing latitude? It does more, it 
demands it. For now the atmosphere over those regions where 
the spots have hitherto been formed is so highly heated and 
its height is so increased, that any disturbed material descend- 
ing through it will be volatilised before it can reach the photo- 
sphere. 

The best chance that descending particles have now to form 
spots is if they fall from points in lower latitudes. The final 
period, therefore, of the sunspot curve must be restricted to a 
very large extent to latitudes very near the equator, and this is 
the fact also, as is well known. ` 


Fic. 3.—Minimum. Tracing of the results obtained by the cameras in 1878, showing inner portion of equatorial extension, and how the surfaces of it cut 
° the concentric atmosphere in lat. 35° N. and S., or thezeabouts. 


It will be seen that on this view, as the brightness, and there- 
fore the temperature, of the atm sphere, as we know, increases 
very considerably from minimum to maximum, the masses which 
can survive this temperature must fall from gradually ingreasing 
heights. . 

It may be pointed out how perfectly this hypothesis explains 
the chemical facts observed and associates them with those 
gathered in other fields of inquiry. 

At the minimum the ring is nearest the sun, 
atmospheye is low and relatively cool. 

Partiéfes falling from the%ing, therefore, although they fall in 
smaller quantity because the disturbance isgsmall, have the best 
chance of reaching the photosphere in the same condition as 
they leave the ring, hence at this time the widening in many 
familiar lines of iron, nickel, titaniugnd &c. 

The gradual disappearance of th&e* lines from the period of 
minimum to that of maximum is simply and sufficiently explained 
by the view that the spot-forming mgferials fall through gradu- 
ally increasing depths of an atmosp¥ere which at the same time 


the subjacent 


is having its temperature as gradually increased by the result of 


the action I have before indicated, until finally, when the maxi- 


mum is reached, if We assume dissociation to tak® place ata 
higher level at the maximum, dissociation will take place before 
the vapours reach the photosphere, and the lines which we know 
in our laboratories will cease to be visible. 

This is exactly what takes place, and this resulf can be con- 
nected, as I have stated elsewhere, wfth another of*a different 
kind. This hypothetical increasing height of fall demanded by 
the chemistry of the spots is accompanied by a known accelera- 
tion of spot movement over the sun’s disk, as we lower the 
latitude—which can only be explained, so far as I can see, by 3 
gradually increasing height of fall as the equator is approached. 

There are two other points. (1) The sunspot curve teaches 
us that the slowing down of the solar activities at the maxing 
is very gradual. We should expect, therefore, the chemical 
conditions at the maximum to be maintained for some time 
afterwards. As a matter of fact, they have been maintained 
till March of the preseht year, and only now is a change taking 
place which shows us chemically that we are leaving the maxi- 
mum conditions behind. (2) The@lisapBearance of the lines of 
the metallic elements at maximum is so intimately connected 
with an enormous increase in the indications of the presence of 
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hydrogen that there is little doubt that we are in the presence of , 
cause and effect. The hydrogen, I am pow prepared to 
believe, is a direct consé\wence of the dissociation of the metallic 
elements. @ 

It will be convenient to refer here to the facts which have 
been recorded during those eclipses which have been observed 
at the sunspot minimum and maximum. 

At the minimum theecorona is din?;¥observations made ' 
during the minimum of 1878 showed that it was only one- 
seventh as bright as the corona at the preceding maximum. 
There are no bright lines in its spectrum, and both photographic 
and eye-observations proved it to consist mainly of a ring round 
the equator, gradually tapering towards its outer edge, which | 
some observations placed at a distance of twelve diameters of the 
sun from the sun’s centre. 

The same extension was observed in the previous minimum in . 
1867, and the polar phenomena were observed to be identical in ' 
both eclipses. At the poles there is an exquisite tracery curved , 
in opposite directions, consisting of plumes or panaches, which | 
bend gently and symmetrically from the axis, getting more and 
more inclined to it, so that those in latitudes 80° to 70° start ' 
nearly at right angles to the axis, and their upper portions droop 
gracefully, and curve over into lower latitudes. 

Although indications of the existence of this ring have not 


. 
Fig. 4.—r} years from maximum, 1858. Tracing of drawing by Liais, showing cones.” 


on which the idea rests have not been observed at maximum. 
This, however, is not a fatal objection, because precautions for 
shielding the eye were necessary even in 1878 when the corona 
was dim; and if it is composed merely of cooled material it 
would not readily be photographed. ° 

In may be urged by some that the phenomena observed in 
1878 may only after all have been equatorial streamers. 

It is obvious, therefore, that this point deserves the closest 
attention Aung future eclipses, until it is settled one way or the 
other. 


Geological Society, June 23.—Prof. J. W. Judd, F.R.S., 
President, in the chair.—The President announced that he had ' 
e received from Prof. Barrois an intimation that the Geological , 
Society ef France would hold a special country meeting in the , 
district of Finistère from the 19th to the 28th of August next, | 
dering which a variety of interesting excursions would be made | 
tinder the® guidance of MM. Barrois, Davy, and Lebesconte. 
Prof. Barrois, in writing, expressed the pleasure which it would 
give the members of the Gcological Society of France if they 
were joined by some of their English c&z/réres, but at the same ' 
time state™ that as the accommodation for travellers was limited 
in the district, he wofld be@glad to have timely notice from any 
one intending to take part in the meeting. Particulars were to 
be obtained from the Assistant Secretary, who would.also com- 
municate with Prof, B&rfois.—The following communications 
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been recorded dufing eclipses which have happened at the 
period of maximum, there was distinct evidence Roth in the 
eclipses in 1970 and 1875 of the existengg of what I regard as 
the indicatfons of outward upper ola ENCE observed at 
minimum. e 

The fact that#the salar poles were closed at tl.e maaimiufi of 


; 1882, while they weye open in 1871, is one of the argummeni> 


which may be urged that at times thg whole spot-zones are 
surmounted by streamers, with their bases lying in all Jongitudes 
along, the zones. £ 

It was probably the considerable extension of these streamer- 
earthwards, in 1882, which hid the finer special details at the 
poles, while in 1871 the part of the sun turned towards the 
earth was not rich in streamers of sufficient extension. 

Touching these streamers, it is an important fact to be borne 
in mind, that no spots ever form on the poleward side of them. 

It is obvious, therefore, that spots are not produced by the 
condensation of materials on their upper surfaces, for in that 
case the spots would be produced indifferently on either side ot 
them, and the width of the spot-zones would be inordinately 
increased. 

Although in the foregoing I have laid stress ypoa the indica 
tions afforded by the observations of 1878 of the existence of a 
ring, it should be remarked that, so far, the eclipse appearances 


were read :—On some perched blocks and associated phenc- 
mena, by Prof. T. McKenny Hughes, M.A., F.G.S. The 


. author described certain groups of boulders which occurred on 


pedestals of limestone rising from 3 to 18 inches above the level 
of the surrounding rock. ‘The surfaces of these pedestals were 
striated in the direction of the main ice-flow of the district, while 
the surrounding lower rock in no case bore traces of glaciation, 
but showed what is known as a weathered surface, He infer: se 
that the pedestals were portions of the rock protected by the 
overhanging boulder from the down-pouring rain, which lad 
removed the surrounding exposed parts of the surface. When 
the pedestals attained a certain height relatively to the surrourd- 
ing rock the rain would beat in under the boulder, and tius 
there was a natural limit to their possible height. He referred 
to the action of vegetation in assisting the decompofigon of ‘he 
limestone, and considered that there were so many causc~ of 
different rates of vaste and so many sources of error, that 
he distrusted any numerical estimate of the time dung 
which the surrounding Kmestone had been exposed to denvda- 
tion. Considering the4mbce of transport of the boulders, he 
thought that they could not have been carried by marine currents 
and coast-ice, as they haq all travelled, in the direction of the 
furrows on the rock bei them, from the parent rock on the 
north. Moreover, marine currents would have destroyed the 
glaciation of the rock and filled the hollows with debris. 
Furthermore, the boulders and strix are found in the same dis- 
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trict at such very different levels and in such positions as to pre- 
‘clude the possibility, of their being due to icebergs. Nor could 
the boulde®s represent the remainder of a mass of digit which had 
been removed by dafudation, for the following .easons : (1) 
they were all compose® of one rock, and that invariably a rock 
to he found in place close by ; (2) any genudagon which could 
have ls the clay and ‘smaller stones of the drift would 
have obliterated the traces of glaciation of the surface of he 
rock; (3) the boulde@ which had protected the fine glacial 
e markings below it from the action of the rains would certainly in 
some cases have the stiff boulder-flay ; 
(4) the margin of the boulder-clay along the flanks of Ingle- 
borough was generally marked by lines of swallow-holes, into 
which the water ran of the Loulder-clay ; and when the im. 
pervious beds overlying the limestone had been cut back by 
a number of lines of swallow-holes marked the suc- 
but there was not such evidence 
dvift up to the Norber boulders ; 
(5) the boulders themselves were not rounded and glaciated in 
of the same rock in the drift, but 
resembled the pieces now seen broken out by weathering along 


tion, 


boulders and other traces of glaciation were universal over that 
part of the country. He therefore 
that they occurred alw 
the path of the ice: 
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rowed surface of limestone, which was then acted -upon by rain- 
water, and the vegetation, except where protected by the ! 
boulders, The author said that the reason why he objected 
to any numerical estimate of the time which’ had elapsed 
since the boulders were left on the glaciated surface was that we 
did know that the rate of weathering in the limestone was most 
unequal. He gave cases from Devonshire and the Lake 
District of extensive weathering in a few years. He had 
called attention to the great acceleration of decomposition 
where the vegetation encroached on the limestone, and he 
maintaingd that we had no constant measure to apply.— ! 
On some derived fragments in the Longmynd and newer | 
Archean rocks of Shropshire, by Dr. Charles Callaway, 
F.G.S. Further evidence was added to that given in the 
author’s previous paper (Q.X. G.S., 1879, p. 661} to show 
that the Longmynd rocks of Shropshire were chiefly contposed | 
| 


of materials derived from e Uriconian series, and that the 
Uriconian series itself (Newer Archean) was partly formed from 
the waste of pre-existing rocks. This evidence consisted of (1) 
the presence, throughout the greatly developed Longmynd con- 
glomerates and grits, of purple rhyolite fragments, recognised 
by mijcrosqppical characters gas identical with the Uriconian 
thyolites 8f the Wrekin, and the occurrence of grains, probably 
derived from the same rhyolites, in the typæal green slates of ` 
the Longmynd; and (2) the existence of conglomerate beds | 
containing rounded fragments of granitpid rock in the core of | 
the Wrekin itself, whilst the Uriconign eds of other localities, | 
and especially those of Charlton lill, contained water- 
worn pebbles, chiefly metamorphic, These pebbles appeared , 
to have been derived from metamowhic rocks of three dis- 
tinct types. The views put forward @vere founded on micro- 
scopical evidence, of which some details were given in the | 
paper, and were supported by the views of Prof. Bonney, who : 


. greater southwards, 


į digenous Upper Speeton 


; also of the Lincolnshire carstone.—The 


e (Caste 
had furnished notes on the microscopical characters of the rocks. — 
Notes on the relations of the Lincolnshire carstone, by Mr. A. 
Strahan, M.A., FeG.S. The Lincolnsbire carstone has hitherto 
been supposed to be correlative with the upper part of the Spee- 
ton series, and to be quite unconformably overlain*by the red 
chalk (Quart. Xourn, Geol. Soc., vol. xxvi. pp. 326-47). But 
the overlap of the carstone by the red chalk, which seemed to 
favour this view, is ee to the northerly attenuation, which is 
shared by nearly {ll the Secondarf rocks of Lincolnshire. 
Moreover, the carstone rests on different members of the Tealby 
group, and presents a strong contrast to them in lithological 
character, and in being, except for the derived fauna, entirely 
unfossiliferous. It is composed of such materials as would result 
from the “washing” of the Tealby beds. In general it is a 
reddish-brown grit, made up of small quartz-grains, flakes and 
spherical grains of iron-oxide, with rolled phosphatic nodules, 
‘Towards the south, where it is thick, the nodules are small and 
sporadic. Northwards, as the car-tone loses in thickness, they 
increase in size and abundance, so as to form a ‘‘ coprolite-bed,” 
and have yielded specimens of Ammonites Speetonensis, A. plic- 
omphalus, Lucina, &c. When the carstone finally thins out, 
the conglomeratic character invades the red chalk, similar 
nodules being then found in this rock. ‘The presence of these 
nodules, with Nescomian species, taken in connection with the 
character of the materials of the carstone, points to considerable 
erosion of the Tealby beds. On the other hand, there is a pas- 
sage from the carstone up into the red chalk. It would seem, 
then, that the carstone should be regarded as a ‘‘ basement-bed” 
of the Upper Cretaceous rocks. The Lincolnshire carstone is 
probably equivalent to the whole of the Hunstanton Neocomian, 
the impersistent clay of the latter being a very imprebable re- 
presentative of the Tealby clay. It therefore follows that the 
whole Speeton series is absent in Norfolk, and also in Bedford- 
shire. ‘The unconformity at the base of the carstone becomes 
and the nodules have been derived from 
older rocks. Similarly north of Lincolnshire, where the Speeton 
series is overlapped, the nodules in the red chalk, marking the 
horizon of the carstone, have been derived frog oolitic rocks, 
In the south of England it would se*m that equivalents of the 
Speeton series reappear. The Atherfield clay contains an in- 
fauna, while a pebble-bed near the 
base of the Folkestone beds is described by Mr. Meğer as con- 
taining derived oolitic pebbles, and being probably the repre- 
sentative of the Upware deposit, and presumably, therefore, 
geology of Cape Breton 
Island, Nova Scotia, by Edwin Gilpin, Jun., F, R.S.C., In- 
spector H.M. Mines. ‘After referring to previously published 
descriptions of Cape Breton geology, the author stated that the 
various formations found in the island had been thus classified 
by the officers of the Geological Survey a 


Pre-Cambrian (Laurentia) 


including The Felsite series. 
The Crystalline Limestone series, 


Lower Silurian, 
Devonian. 
Carboniferous, including 

e © Tower Coal-formation. 
(Gy psiferous series, 
Limestones, &c. 
Millstone-Grit. 
~ Middle Coal-formation, 


He then proceeded to give an account of each system and its 
subdivisions in order, commencing with» the most “anéient, and 
adding a few detailed sections of the rocks belonging to some of 
the principal series. He described the distribution and relations 
of the several divisions. The paper concluded with a few notes 
on the superficial geology of the island. There is a general , 
absence of moraines and of the fossiliferous Post-Plioceng marine 
clays of the Lower St. Lawrence. The older beds are generally 
exposed, but deeper soils and deposits with erratic boulders we 
found overlying the Carboniferous beds. Marks of mecent ice» 
action are found on the shores of some of the lakes, and are due 
to the ice being driven by the wind.—On the Decapod Crusta- 
ceans of the Oxford Clayg by James Carter, F.G.S. The author 
commented on the paucity of these fossils as indicatedein British 
lists, only three or four species havigg hitherto been recorded. 
The discovery of considerable numbers of Decapod Crustaceans 
in the Oxford Clay of St. Ives has enabled the author to increase 
the list materially: Many have beenecellected by Mr. George, 
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f Northampton. These fossils dccur in the clay immediately 
neath the St. Ives rock, and therefore pwesuwably in the 
\ppermost zone of the OMerd Clay. Many ofthe specimens are 
nore or l@s mutilated, but some fifteen or sixteen distinct 
pecies have peen made out. None of these have been recorded 
is British except Æryma Babeaui, mentioned by Mr. Etheridge 
ıs having been found in the Kimmeridgg Glay. Seven species 
ire identified as foreign fosms, and seven afe new to science. 
They are distributed as follows :— 


Eryon ... see vee, 4 species. 
Eryma es sor6 ,, 
Glyphea Sis wi, 2 A 
Magila .. 203 » 
Mecochiraus ee 2 ry 
Goniochorus.... re | j 
Undetetmined ... >  ... 3 -© y 


Nearly all the forms being to the type of the Macrura, the Bra- 
chyura being doubtfully, if at all, represented.—Some well- 
sections in Middlesex, by W. Whitaker, B.A. Lond., F.G.S. 
Accounts of many well-sections and borings having been received 
since the publication of vol. vi. of the Geological Survey Memaærs, 
the author now gave-more or less detailed descriptions of fifty-six 
of these, all in the Metropolitan county, and all either unfinished 
or, in a few cases, with further information as to published sec- 
tions. The depths range from 59 to 700 feet, more than half 
being 300 feet or more deep. Nearly all pass through the 
Tertiary beds into the Chalk, and most have been carried some 
way into thé latter. Papers descriptive of like sections in Essex, 
Herts, and Surrey have been sent to Societies in those counties. 
—On some Cupriferous Shaies in the Province of Houpeh, 
China, by H. M. Becher, F.G.S. This communication con- 
tained some geological obsefvations made during a visit to a 
locality on the Yangtse River, near I-chang, about 1000 miles 
from the sea, for the purpose of examining a spot whence 
copper ore (impure oxide with some carbonate and sulphide) had 
been procured. ‘The principal formations in the neighbourhood 
of I-chang were said to be Palaeozoic (probably Carboniferous) 
limestones of great thickness, overlain by brecciated calcareous 
conglomerate and reddish sandstones, which form low hills in 
the immediate vicinity of the city. About fifty miles further 
west the limestones pass under a great shale-series with beds of 
coal, the relations of which to the sandstones are not clearly 
ascertained. The copper ore examined by the writer came from 
the shales, which contained films and specks of malachite and 
chrysocolla, and in places a siliceous band containing cuprite, 
besides the oxidised minerals, was interstratified in the beds. 
Occasionally larger masges of pure copper ore are found em- 
bedded in the strata, The ground dad not been sufficiently 
explored for the value of the deposits to be ascertained,—The 
Cascade Anthracite Coal-field of the Rocky Mountains, Canada, 
by W. Hamilton Merritt, F.G.S. The coal-field named occurs 
in the most eastern valley of the Rocky Mountains, that of the 
Bow River, and, like other coal-fields of the country, consists of 
Cretaceous rocks, which lie in a synclinal trough at an elevation 
of about 4300 feet above the sea. The "underlying beds, of 
Lower Carb8niferous, or possibly Devonian,ege, rise into ranges 
3000 feet higher. Further to the eastward the Jurassic and 
Cretaceous coal contains a large percentage of hygroscopic 
water and volatile combustible matter, and has the mineral com- 
position of lignite. The average composition is :— 


n Per cent. 
Fixed carbon... was ne 42 
Volatile combustible matter 34 
‘ Hygroscopic water ... ise . 16 
e Ash wwe ws ie hier MeO 
- 100 
e e 


As the mountains are approached, the amount of hygroscopic 
water is found to diminish by about 1 per cent. for every 10 
miles, and 15 miles from the range the spercentage is about 5. 
In the foothills the lignites pass into a true coal, with 1°63 to 
6'12 per cent. of hygrescopig water, and 50 to 63 per cent. of 
fixed carbon. In the Cascade River coal-field the average cha- 
racter of the coal is that of a semi-anthracite, with the following 
composition ;— os 


v 


. n DP. cent. 
Fixed carbons . 82°93 ° 
Wolatile combustible matter I- 10°79 
Hygroscopic water @ 71 
Ashe -0 7°57 š 
e e _— e . 
100°00 


The coal-seams have been subjected to great pressure, and the 
chang in the quality of the coal appears to be due to metamor- 
phic influence.—On a new Emydine Chelonian from the Plio- 
cene of India, by Mr. R. Lydekker,°B.A., F.G.S. The author 
described the shell of an Emydine tortoise from the Siwaliks of 
Perim Island, Gulf of Cambay, which he regarded as decidedly 
distinct from any of the previously described Siwalik species, 
and proposed to refer to the genus Clemmys, with the name of 
C. watsoni, in compliment to the donor of the specimen.—On 
certain Eocene formations of Western Servia, by Dr. A. B. 
Griffiths, F.R.S.E., F.C.S. Communicated by the @resident. 
A great thickness of paper-shales containing paraffin occurs near 
the River Golabara ; these extend over 30 square miles of 
country. Small beds of clay with rock-salt are also found: the 
whole is said to resemble the paraffin and salt districts of Galicia. 





The paraffin shale is free from bituminous impurities. It, con- 
tains=— 
Per cent. 
Paraffin wax 1°75 
Water of combination 3°02 
Ammonia ... we its we PIB 
The mineral constituents of the shale are :— 
Per cen’. 
Alumina ... wee aes we 32°86 
Iron oxide... ea be vee 5°20 
Magnesia ... 1°26 
Lime ees iis ae I'2I 
Potash ihe ats 2°17 
Soda a eat i n 4I 
Silica “9s ies iss ve 5685 
Loss ate ase a 0°04 
100°00 


‘The brown coal of the neighbourhood, whose natural distilla- 
tion has most probably yielded the hydrocarbon in the shales, 
contains :— 





Per cent. 
Carbon aP ave bss s. 49°2 
Hydrogen ... tee I'l 
Water, combined ... 30°2 
Water, hygroscopic 19°5 Py 

100°00 


The beds containing these coals have been invaded by eruptive 
porphyry and trachytic rocks,.of which the former cont&ins 7 53 
and the latter 61 per cent. of silica. The clays from which the 
shales were originally formed contain abundance of marine 
Diatomaceæ and Foraminifera (chiefly Nummulites), as also 
species of Ostrea, Cyrena, Certthium, Voluta, and Nautilus, 
together with the remains of Placoi¢ and Teleostean fishes. 
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‘Academy of Sciences, July 5.—M. Jurien de la Gravitre, 
President, in the chair.—Memoir on the life and works of 
Louis-Frangois-Clement Bréguet, Member of the a. of 
Sciences, born at Paris on December 22, 1804, died October 27, 
1883, by M. de Jo&iquiéres.—Obituary notice of M. H. Abich, 
Corresponding Member of the Section for Mineralogy, who died 
at Vienna on July 1, 1886, by M. Daubrée.—Preliminary note 
on the principles and moefh¥d employed in a study on the move- 
ment of the hydro-extractor, about to be presented to the 
Academy, by M. de Jonquiéres.—Experiments on a new 
apparent paradox in hyd ulics, by M. A. de Caligny.—Final 
objections to M. de Buss 's formulas on the roll of vessels, by 
M. A. Ledieu. It is pointed out that M. de Bussy’s theo- 
rising is of a purely speculative character, of very little practical 
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utility. After the protracted studies of Froude and Rankine 
in Englantl, published in the Transactions of theglnstitution of 
d Bénazé in 
nay be regarded as exhausted.—On the 
assigned "to the fossil flora of Aix, in 
Ç I? is arĝued against the 
views of M. Fontannes on stratigraphic gsounds that the whole 
series of varied and mamerous deposits giving birth to the flora 
of Aix, cannot be reduced to the gypsum alone, or to the sec- 
tion of this gypsum contiguous to the beds at Cyrénes.e Ina 
will be shown that the paleontological 


Naval Architects (1 

France, the subject 
regl- position to’ be 
Provence, by M. G. de Saporta. 


—64), and of MM. Bertin 


further paper it 
indications are equally Opposed to M. Fontanne’s opinion, 
—Note and photographs of the thunderstorm of May 12, 
1886: spiral form of lightning, by M. Ch. Moussette. 
The photographs 


tween the clouds and the earth assume the normal form 


of irregular spirals, —Observations of the new planet 259 made 


at the Raris Observatory (equatorial of the West Tower), 


by M. G. Bigourdan.—On the development in series of the 


potential of a homogeneous revolving body, by M. O. Callan- 
dreau. 


points ofa spheroid usually defined by the equation z = a(1 + ay). 
— Memoir on the rowing-vessels of antiquity, by M. CoragAni. 


The author attempts to solve the difficult problems associated 
with the construction of the zaves Jonge, and reconstructs the 
Roman polyremes in a manner which seems to harmonise best 
with the monuments and the descriptions of classic writérs.—Ov 


the refraction of carbonic acid and of cyanogen, by MM. J. 
Chappuis and Ch. Rivière. 
researches on the refraction of carbonic acid at 21° and up to 
19 atm. are resumed in the formula— . 


7# — I = 0'000540%(1 + 0°0076p + 0°0000050/%), 


in which z denotes the index for the ray D, and # the pressure 
In metres of mercury. The refraction of cyanogen has also been 
studied at different temperatures between the pressures of Im. 
and 2m. or 3m. of mercury, the series of experiments relative to 
a determined temperature being resumed in a formula of the 
form 2 ~ 1 = af(I-+ 4f).—On the electrical conductivity of the 
mixtures of neutral salts, by M, E. Bouty.—On the decomposi- 
tion of the perchloride of iron by water, by M, G. Foussereau. 
The author had already employed the measure of electric resist- 
ance to determine the nature and proportion of foreign substances 
contained in water and alcohol, and the conditions under which 
these fluids acquire the greatest degree of purity. He now 
applies the same method to the study of the progressive altera- 
tions of fluids, and especially of saline solutions under the influ- 
ence of the dissolvent. The present paper deals specially with 
the perchloride of iron.—Note on a transmitting dynamometer 
with @ system of optical measurement, by M. P. Curie. This appa- 
ratus consists of a horizontal arbor supported by two bearings, 
Two pulleys at the extremities of the arbor serve to transmit 
the motion from the motor to the receiver, and the work done 
is measured during the motion by the torsion of the arbor be- 
tween the two pulleys.—Temperature of the deep waters in the 
Lake of Geneva, by M. F. A. Forel. Observations taken during 
the years 1879-86 show that at great depths the temperature 
never falls below 4°, and varies normally between 4°°6 and 5°°6. 
From his experiments the author also infers that the heat pene- 
trates to the lower layers neainly through the mechanical inter- 
mingling of the upper with the deep waters under the action of 
the winds. The same explanation, he argues, should be applic- 
able to all lakes and to all seas confined by bars, notably the 
Mediterranean, whose deep waters have a mean temperature of 
13°.-—Abgorption-spectra of the alkaline chromates and of 
chromigacid, by M. P. SaBatier.—On the heat of transforma- 
tion for vitreous selenium to metallic selenium, by M. Ch, 
Fabre. Vitreous is transformed to metalli¢ selenium by heating 
it to 96° or 97°, the transformation being accompanied by a con- 
siderable development of heat, which | here directly determined 
by means of M. Berthelot’s calor&n¥ter.—Action of vanadic 
acid on the alkaline haloid salts, by M. A. Ditte.—On the 
fluorides of the metalloids, by M. Gyntz. By practical tests the 
author has verified his hypothesis fe the fluoride of lead is 
decomposable by all the chlorides of the metalloids. With the 
oxychloride of phosphorus the reaction is so regular that it gives 
a convenient process for preparing the oxyfluoride of phosphorus, 


e p taken at Auteuil on this occasion seem 
to indicate a general law that the electrical discharges be- 


In this paper the author verifies the two formulas of 
Legendre and Laplace relative to, the exterior and interior 


The results of thé authors’ 
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~—On the hydrate of baryta, BaO,H,0., by M. de Forcrand.— 
A contribution to the study of the alkaloids, by M. Œchsner de 
Coninck.—Isom®ry of the campholg end of the camphors, by 
M. Alb. Haller.—Researches on the chemical c nposition ot 
the grease of sheep’s wool, by M. A. Buisine. The grease o, 
Australian wool yielded for 160 of dry residuum 9'1 of acetic 
acid, 4 of propionic acid, 2°6 of benzoic acid, 2°59 of lactic 
acid, I of capric a@fd®—Acidimetric gnalysis of sulphurous acid, 
by M. Ch. Blarez.—Researches on the development of beetroot ; 
study of the leaf, by M. Aimé Girard.—Comparative studies on 
the influence of the two orders of vaso-motor nerves, on the 
circulation of the lymph, on their mode of action, and on the 
mechanism of lymphatic production, by M. S. Lewachew.— 
On a process of indirect division by threes of the cellules in 
tumours, by M. V. Cornil.—The house-bug and the seat of its 
fetid secretion: the dorsal abdominal glands of the larva and 
nymph ; the sternal thoracic glands of the adult, by M. J. 
Kiinckel.—On the influence of certain Rhizocephalous parasites 


. on the exterior sexual characters of their host, by M. A. Giard. 


—On the circulatory system of the Echinide, by M. R. Koehler. 
—On the seeds of Bonduc, and their active principle as a febri- 
fuge, by MM. Ed. Heckel and Fr, Schlagdenhanffen. These 
seeds are supplied by two closely allied exotics: Gudlandina 
Bosducella, L. (Caesalpinia Bonducella, Tlem.) and Cesalpinia 
Bonduc, Roxb. Their therapeutic properties are shown to reside 
in the bitter principle, which acts against intermittent fevers as 
efficaciously as the salts of quinine.—On the Triassic system of 
the Eastern Pyrenees, in connection with M. Jacquot’s recent 
communication, by M. A. F. Nogués.—Invertebrate fauna of 
the Mentone grottoes, Italy, by M. Emile Rivière. In these 
caves the author has discovered 171 species of invertebrates, 


- comprising 20 fossil, 125 living marine, and 26 land species, 


Amongst the living marine species 50 are at once Mediterranean 
and oceanic, 62 exclusively Mediterranean, and 6 oceanic. 
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HAND-BOOK OF PLANT DISSECTION 
Hand-Book of Plant Dissection. By J. C. Arthur, M.Sc., 

Charles R. Barnes, M.A., and John M. Coulter, Ph.D. 

(New York: Henry lolt and Co.,°1886.) 

HIS work will take the same place in the botanical 

teaching of the United States as will be occupied 

in this country by the “ Practical Botany” of Messrs. 

Bower and Vines, when the latter is completed. Both 

are essentially guides to the laboratory instruction which 

now forms the most important part of every efficient 
course of botany. : 

The American hand-book differs from its English proto- 
type in two important respects : first, in the fact that it 
begins with the lowest plants, while the English work 
begins with the highest ; and secondly, in its more rigid 
adherence to the type system. Prof. Bower did not jmit 
the work entirely to the main types, but frequently intro- 
duced other plants, which happened to be more favour- 
able for the study of particular points of structure. The 
authors of “ Plant Dissection,” on the other hand, give us 
the type, and the type only. Their plan has the advantage 
of simplicfty, but several points have to be passed lightly 
over which could have been studied efficiently in plants 
other than the selected types. On the whole, the more 
elastic method of the “ Piactical Botany” seems to us to 
be more satisfactory. Any teacher of botany would 
select Cucurbita for the study of the sieve-tubes, Caltha, 
or some allied plant, for the embryo-sac, and so on; and 
yet these are not plants which would be well suited for 
generally typical examples. 

As regards the other point, whether it is better to begin 
at the upper or lower end of the vegetable kingdom, it 
may perhaps be said that the former is the course better 
adapted for beginners, while the latter has its advantages 
in the case of advanced students. If the learner has no 
previous knowledge of plants at all, it may be difficult to 
rouse his interest in sech obscure,forms as Oscillaria or 
Cystopus, while the study of some familiar plant, such as 
the sunflower or shepherd’s purse, is much more likely to 
attract him. On the other hand, if some preliminary 
knowledge may he assumed, there will be no objection to 
following the strictly logical course of proceeding from 
the simpler to the more complex. 

The “ H&nd-Book of Plant Dissecti6n ” begins with a 
short introduction on reagents, section-cutting, &c., and 
then come the types, occupying the bulk of the work. 
They. are twelve in number, and have been selected as 
follows: — For the lower Chlorophycese, Protococcus 
viridis ; for the Cyanophyceze, Oscillaria tenuis; for the 
Conjugate, Spirogyra guinina; for the Phycomycetes, 
*Cystopus candidus; for the Ascomycetes, Microsphera 
Friessi f? for the Liverworts, Marchantia polymorpha ; for 
thg Mosses, Azrichum undulatum ; for the Ferns, Adian- 
tin pedalum ; for the Gymnosperms, Pinus sylvestris ; 
for the Monocotyledons, Avena sativa and Trillium 
recurvatum ; and lastly, for the Decotyledons, Capsella 
Bursa-pastoris. It willbe seen that while one or two of 
these plants are strictly’ American forms, most of the 
types are cosmopolitan. 

VOL, XXXIV.—-No, 873 
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e It would be eąsy to criticise the selection in some of 

the cases: thus, “ Protococcus” is not geally entitled to 
the first pl&e on the list, for its cells are more highly 
organised than those of the OscillagA. Pythium shows 
the sexual organs much betfr than Cystopus, and Migro- 
sphera is perlvaps nét so characteristic an Ascomygete as 
mfght have been*found. On the jvhole, however, the 
types are good ones. 

A éew points may be mentioned where there appears to 
us to be room for serious criticjsm. It is evident from 
the remarks on p. 55 that Sachs’s old classification of the 
Thallophytes is adhered to. Surely after the publication 
of De Bary’s papers in the Botanische Zeitung, in 1881, 
and of Goebel’s “ Grundziige der Systematik,” in 1882, 
there is no excuse for retaining this manifestly artificial 
arrangement. Sachs’s grouping of the Thallophytes by 
their sexual organs alone, without any regard to general 
structure, has been unkindly, but pointedly, compared to 
the sexual system of Linnzeus, which is not usually 
reckoned as a natural arrangement. How inexpedient 
tWe*classification in question is for the student is well 
shown in the work before us on the page referred to, 
where the reader is advised to study Nemalion or Batracho- 
spermum in order to understand the fruit of Micro- 
sphera. Can any one seriously believe that detailed 
homologies’can be traced between so isolated a group as 
the red seaweeds and a highly specialised parasitic mem- 
ber of the Ascomycetous Fungi? 

Going on to the chapter on the Liverwort, the foot- 
note on p. 75 seems likely to confuse rather than to 
enlighten the student. The archegonia are of called 
sporogonia after fertilisation by any one who wishes to 
keep the distinction between the sexual and asexual 
generations clear in the mind of the learner. The sporo- 
gonium arises from the oosphere only ; the archegonium, 
as distinguished from the oosphere, takes no part in its 
formation. 

In the same chapter a statement on p. 82 that ‘the 
antheridia are modified hairs” demands notice. This is 
a bad example of old-fashioned morphology. The 
antheridia of the Liverworts are modified successors of 
the antheridia of the lower plants. The ancestors of 
highly organised plants like Marchantia must have®long 
possessed sexual organs, probably at least as long as 
they have possessed “trichomes.” The same mistake 
reappears on p. 120 in the description of the fern, when 
the “trichomes” are said to appear “in the form of 
sporangia.” Either this is merely a roundabout way of 
stating that the sporangia are of epidermal origin, or 
else it means that these reproductive organs are actually 
due to the modification of hairs. The latter view will 
hardly commend itself to any one who realises that the 
spores of the fern are homologous with those of the 
Muscinez, 

A repetition of the same comfusion of ideas ta p. 125 
need not be furthgr noticed. 

In the account of the anatomy of the leaf of Pinus 
there is an error as o a simple matter of fact which 
ought to be correcte 4On p. 154, d and e, the thin- 
walled cells of the mesophyll, are said to be empty, while 
those with bordered a Gel described as having “more 
or less conspicuous conk&nts.” This is just the reverse of 
the truth. The thin-walled cells have protoplasmic con- 
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tents throughout life, while the tracheidgs with bordered® 
pits (transfusion issue) contain, in the mature condition, 
nothing but water. o> 3 

On p. 164 the Natement that there is fiffally “free 
communication” between tlfe contiguous_tracheides of 
the weod of Pinus is erroneous. The pits are closed, at 
any rate as long as the wood serves ifs main function “of 
conveying the sap. 

At p. 171, in the same chapter, there is a repetitien of 
Hofmeister’s old mistake as to the deliquescence of the 
original cell-walls of the endosperm in the Conifers. 
Strasburger showed in his “ Angiospermen und Gymno- 
spermen,” that this idea was due to Hofmeister having 
confused the disorganised cells of the nucellus with those 
of the endosperm. The Conifers have one and the same 
endosperm throughout the development of the ʻovule : 
there is no distinction of “primary and secondary” 
endosperm. 

Judging from the footnote on p. 209, there seems to be 
some confusion between the xylem and the bundle-sheath 
in Trillium. : 

It is to be regretted that the student is not shown- how 
to investigate the minute structure of the angiospermous 
embryo-sac when ready for fertilisation. 

In spite of the rather serious faults noticed, the book 
on the whole is a good and useful one. ' D. H. S. 
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MR. MERRIFIELD’S “TREATISE ON 
. NAUTICAL ASTRONOM Y” 


A Treatise on Nautical Astronomy for the Use of 
Students. By John Merrifield) LL.D., F.R.A.S. 
(London ; Sampson Low, Marston, Searle, and Riving- 
ton, 1886.) 


i ae is an excellent work for the student, evidently 

compiled with considerable care, which may also 
be consulted with advantage by the seaman. Of course 
the author does not claim originality, excepting in one 
particular, viz. a method of his own for “ clearing the 
lunar distance,” as, in point of fact, nearly everything the 
work contains has been published in previous treatises, 
Mr. Merrifield deserves, however, the credit of placing 
clearly before the student many points which are only 
touched on by other writers—-notably the’ account of the 
correction for refraction, and-the explanation of the fact 
that the maximum altitude is not invariably the meridian 
altitude, a point which is only touched on by a footnote 
in Raper, and is usually ignored entirely ; yet which is of 
considerable importance in the case of the moom The 
examples, also, which arf given at the end of each chapter 
are of great use to the student, as from them a knowledge 
is obtained of the subjects he is likely to be examined in; 
and as these questions have been selected from many 
examingtion papers, theware an excellent guide. In the 
theoretical part of nautical astronomy the book is nearly 
all that.can be desired, and this part can always be learnt 
better on shore than in a ship, whgre the constant noise 
and interruption, together with g&petual motion at sea, 
renders study all but impracticable: in one or two cases, 
however, Mr. Merrifield also toughes on the practical use 
of instruments, &c., and on thesd subjects he is naturally 
not so good an authority. 


It may perhaps, therefore, be 


advisable to point out the usual course of Sroceedings in 
Her Majesty’s surveying-vessels, both in correcting in- 
struments and adso in ascertaining positions at sea. 

First, with regard to the sextaift, the error gf collima- 
tion is not readily obtained, as stars only are available, 
and there are no means of illuminating the wires in ‘tke 
telescope, so that,a_ bright moonlight night is requisite. 
Secondly, with respect to the erors of centering and 
graduation, Mr. Merrifield suggests that the combined 
error should be ascertained by means of measuring the 
distance between several pairs of stars by the instruments, 
the correct distances having been previously calculated. 
But here the varying nature of the refraction prevents 
good results, and a better method is to measure the dis- 
tances both by the sextant and by the repeating circle, as 
in the latter instrument all errors are eliminated. , 

In the account of the artificial horizon Mr. Merrifield 
says that “itis used for taking altitudes when the sea 
horizon is obscured,” being apparently under the impres- 
sio:$ that it can be used on board a vessel. Were such 
the case, it would often relieve the mind of many an 
anxious navigator, but, unfortunately, the constant motion 
of a ship altogether precludes its use at sea; it is true 
that the late Capt. Becher, R.N., invented a method of 
observing altitudes at sea, in foggy weather, by attaching 
a small pendulum, suspended in oil, outside the horizon- 
glass of a sextant ; to this a horizontal arm was fastened 
which carried at its inner end a,slip of metal showing the 
true horizon when seen in a certain position; but this 
did not prove a success, and is now almost forgotten ; 
and there is nothing to trust to but the compass and log 
when the horizon is obscured. The true use of the arti- 
ficial horizon is to obtain observations on shore, and the 
sea horizon should never be used then. The best artificial 
horizon is a trough filled with mercury, covered with a 
glass roof, but this cannot be used in the extreme cold of 
the Arctic regions, and consequently there a plate of 
dark glass is substituted, which is adjusted by spirit 
levels. The error of the artificial horizon is due to two 
causes, first the imperfections in the glass roof, which, as 
Mr. Merrifield remarss, may bé guarded against by ` 
reversing the roof ; and secondly, owing to the attraction of 
mountain masses causing the mercury to depart from the 
true level. Could some means be found which would 
enable the seaman to take observations, in a vessel, inde- 
pendently of the gea horizon, it would be the most useful 
nautical discovery of the age, but this is not tobe effected, 
as Mr. Merrifield suggests, by mounting the artificial 
horizon on gimbals; for even if the ship were in herself 
rigid, the motion at sea would preclude the possi- 
bility of obtaining observations, as the position of the 
observers could not be changed with sufficient rapidity to 
suit the ever-varying angle of reflection from the horizon, 
with respect to the observer on the deck; and Mr. Merri- 
field’s own experiences of the difficulties of obtaining ob? 
servations from the roof of a quiet house must have 
taught him that it would be much more difficult im a 
vessel which is constantly vibrating from the motion of 
the engines or other disturbing causes. The idea of 
placing a piece of gl&ss on the mercury to still its vibra- 
tions, was some years ago promulgated by the®late Staff- 
Commander: George, attached*to the Geographical So- 


ciety, who invented a very useful little artificial horizon 
ee 
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ry e 
or the benefit of travellers, in, which the floating glass- 
zas part of the plan. 

In obtaining the posittap of a ship at se£ the difficulty 

sto get observations both for latitude and longitude at 

he same time, as all other observations depend on thè 

istanze covered by the veésel in the time which has elapsed 

setween the observationse Now, as thif déstance depends 

cot only on the direction and rate of the vessel through 

he water, but also on the direction and rate at which the 

vater itself is moving, and as this latter element in the 

-alculations cannot be ascertained with precision, it 
ollows thit all observations at sea which depend on the 

ship’s run in the interval have an element of uncertainty. 

[he best time to obtain simultaneous observations for 
atitude and ‘longitude is at twilight, morning and evening, 

as then the horizon is clear, and, unless the weather is 
very cloudy, some stars can be seen. Here Sumner’s 
nethod is invaluable, as three or more stars can be 
itilised and the correctness of the result guaranteed, pre 
rided, of course, that the chronometer is correct. In the 
lay-time the only chance to obtain simultaneous observa- 
tions is when the sun and moon are both visible, or when 
Jupiter, or Venus, happen to pass the meridian at an 
nterval of over 24 hours from noon, as then, in bright 
weather, theit meridian altitudes can be obtained by a 
practised observer with a good sextant. 

{ One of the difficulties in obtaining good results at sea 
is owing to the varying nature of the refraction, more 
especially close to the horizon, This may be guarded 
against in the case of the meridian altitude of the sun by 
jobserving, when practicable, its’ altitude with the north 
and south horizons. To show the closeness of the results 
ascertained in this manner, it is only necessary to observe 
jthat H.M.S. 77éfon, when fixing the position of the Ower 
‘and Lemon light-vessel on the east coast of England in 
1884, obtained the latitude on four different days, the 
results being as follows :— 





Ee 25 3 Lat. 33 i 56 N. 
uly 9 e tee we oan 53 o 

Jayi © sa 53 7 54N 
July 12 f » 53757N 


an extreme range of 6”, or 600 feet, in the latitude. Such 
a close accordance shows the value of this method, which 
is recommended by Raper. 

As regards obtaining the longitude by lunar distances, 
this has been gradually falling into desuetude owing to 
the quicker passages made by vessels anf to the cheap- 
ness of chronometers. There can, however, be no doubt 
of its utility, as it is the only good way of obtaining the 
position, of the ghip at sea should any accident happen to 
the chronomieters, and it"is to be regretted that it is so 
seldom “practised, particularly when we remember the 
excellent results obtained by the older navigators, es- 
pesially by Cook. For the actual observation the 
repeating dircle is a far better instrument than the sex- 
tant, as by it the distance between the sun and moon is 
observed with much greater accuracy, a matter of the 
utmost importance when we remember that an error of 


one minute in the distance makes an egror of twenty-five 


miles of longitude under the most favourable circum- 
stances. It is therefere ewident that this observation 
requires to be made with the utmost care and that con- 
stant practice is necessary to obtain good results. 
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omitted the gorrection of the angular 

height of the object: 

sion, but although it daes not usually amount to much, 

is desirable the student should be acquainted with it.’ 
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"In the problem of obtaining the true bearing of a ter- 
from a ship at sea, Mr.*Merrifield has 
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LETTERS TO THE, EDITOR 


[The Editor does not hold himself vesponsjble for opinions ex. 


Neither can he undertake to 


pressed by his corresponden's. 
return, or to correspond with the writers of, rejected mantt- 
scripts. No notice is taken of anonymous communications. 


[The Editor urgently requests correspondents to keep their letters 


as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearange even 
of communications containing interesting and novel facts.] 


Laws of Solution 


IN my paper an “Chemical Affinity and Solution,” published 
in NATURE, vol. xxxiii. p. 615, I gave some general proofs 
(takef from Thomsen’s researches on thermo-chemistry) of the 
truth of my theory of solution, I shall now show that there are 
certain well-marked and definite laws of solution which are in 
with that theory, and seem to me to place it 
beyond doubt. In all chlorides, bromides, iodides, sulphates, 
and nitrates, for which data are available, the heats of solution 
in water vary directly— 


(1) As the affinity (measured by heat of combination) of the 
positive element of the salt for O varies ; 

(2) As the affinity (measured by heat of combination) of the 
negative element or radicle of the salt for H vaties ; 


And ixversely— i 
As the affinity (measured as above) between the positive and 
negative elements of the salt varies. 


The following examples will make this plain :— 

















5 Heat of 
H: f z 7 E 
Compound Raton Difference solution g Difference 
[Mg,Cl, 151010 — 35920 — 
{Mg,O, åq] 148960 2350 — — 
LCa, C1] 169820 — 17410 + 18510 
[Ca,O, Aq] 149260 20560 — — 
- 18510 — + 18510 
[Ca,Ci,] 169820 — 17410 Su 
[Ca,O, Aq] 149260 20560 — — 
[Sr, Cla] 184550 — I1140 +6270 
[Sr,O, Aq] 157780 26770 — fee 
—ş 
— 6210 — +6270 
{SrCl,] 184550 — I1140 — 
[Sr,0, Aq] 157780 26770 = = 
[Ba,Cl,] 194740 — e 2070 +9070 
[Ba,O, Aq] 158760 35980 = _ 
-9210 — +9070 


Similar results are obtained if we suèstitute the alkalf metals 
for above, but there is a variation in the case of metals which 
form insoluble oxides dt hydrates. In the latter case the heats 
of solution are not so great as they should be if compared with 
above compounds. Among themselves, however, they follow 
the laws pretty closely, and @em arranged in groups. Thus, 
ZnCl, and CdCl, FeCl, CoCl,, and NiCl, form two such 
groups. 

The foregoing examples oy gee the effect of the change of 
the positive element of the saf on the heat of solution. Now 
let n change the negative element and we shall see the same 
result. 
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Compound Prats Sa Difference Feat La Difference ; mace Aq] Heat S in C Aal Heat ee: 
[K, Cl] 10561@ — -444 — H, Br Ag]. 28386 DA 13170 
[H,C Aq] _ 393% 66295 eo | e Pee (ae nti -EL 
[Ķ, Br] 95310 o -5030 +640 , Difference 10935 Difference 26245 
[Rr Aq] 28380 65939 ° x = K],Cl, Aq] IOII7O [K,Cl, Aq] ° 101170 
æ e [KBr Aa] 90230 [K Ag] -75040 
e Py ae 
-635 +640 Difference 10940 * Difference 26130 
[K, Br] 95310 = =~ 5080 ‘— Now the reason of this is perk ious i i 
? A perfectly obvious in the light of tt 
LH, Br, Aq] 28380 „e 66930 = = laws of solution. Any variation from the above differences | 
[K,]] 80130, — = 5110 +30 the heat of formation of the undissolved salt is at once counte 
[H,I, Aq] 13170 66960 a i balanced by the heat of solution, which varies inversel: 
g : Thus :— 
: : H H 
-30 +30 Compound of formation of solation Total 
i , i [H,C1] 22000 17315 39315 
These relations obtain for the: haloid salts of all the metals H, Br 8440 19940 28280 
s LH, Br] 44 994 3 
for which data were available for comparison, The only excep- Stee : 
tion is AuCl, and AuBrg, the difference of heats of solution of Difference 13560 - 2625 10935 
these salts being too great according to the foregoing laws. They- 
are apparently proportional, however. orc i 97690 as age 96520 
There is another way of showing these laws ard also of show- as aa 5770 7199 55 
ing the conditions which determine the absolute amount of heat of g D 
solution, whether positive or negative. If we take the sunfof the Difference 11920 -990 10930 


heats of formation of any salt and of water on the one hand, and 
on the other, instead of measuring the heat of solution directly, 
take the sum of the heats of formation of the oxide, of the acid 
and of neutralisation, we shall find that the heat of solution is 
the difference of these sums—positive when the latter sum is the 
greater, and negative when it is the less. This exhibits in a 
striking manner the relations of the various affinities to solution, 
and is very suggestive when we consider’ that the heat of solu- 
tion regularly increases with the heat of formation of [M,O,Aq], 
and when the heat of [MO]>[M,Cl,], decomposition of water 
takes place. Consider the following examples :— 























Compound i Compound EEA 
[Mg,OAq] 148960 [Mg,Cl,] 151010 
[2H,Cl, Aq] 78630 CHO] 68360 
Neutr. 27690 

255280 219370 
. 219370 
Difference 35910 = Heat of solution. 
{Sr,O, Aq] 157780 [Sr,S, 04] 330900 
LH,,S,O4, Aq] 210770 [HzO] 68360 
Neutr. 30710 
. 399260 399260 
399260 
Difference = o=Heat of solution, Salt insoluble. 
. . 
[K,,0,Aq] ` 164560 [Ka NO6] 242970 
[Ha NaO Aq] 102190 H,,0} 68360 
Neutr. 27540 
294290 311330 
311330 





Difference — 17040 = Heat of solution. 


Theabove illustrate the cases of positive, negative, and zero 
heat#of solution. Thes@ relations obtain with all salts, whether 
the oxide is soluble or not. The only discrepancy I found was 
in the case of silver chloride, which showed a slight negative 
heat of solution ; but as its affinity for O is excessively small, it 
is not surprising it should be an abygformal case. 

These laws of solution explaifi ‘and are illustrated by many 


cases of constant differences in the heats of formation of similar . 


compounds in water. Thusit has been pointed out in Muir and 
Wilson’s ‘‘’ Thermo-Chemistry ” g= between the heats of for- 
mation of soluble chlorides, bromides, and iodides in water, there 
isa constant difference, no matter what the positive element is. 
For example, consider the following cases :— : 





and so on in other cases, Wm. DURHAM 


Ice on the Moon’s Surface 


In May 1884 Mr. Peal, of Sibsagar, in Assam, who hi 
studied the moon’s surface with great attention, sent me a papt 
in which he maintained views closely resembling those of Cap 
Ericsson (NATURE, p. 248) on the glacial origin of the lun: 
craters. In my answer I suggested-that it was difficult to adm 
the existence of ice on the’ md®n’s surface, without a layer í 
water vapour over it, and that the telescope proves that if suc 
vapour exists itis only in extraordinarily small quantities. j 
seems due to Mr. Peal, who was undoubtedly ignorant of Cap! 
Ericsson’s paper of 1869, to draw attention to the correspond 
ence. Iam not sure whether the paper has been yet published. 

Cambridge, July 17 G. H. DARWIN 


Luminous Clouds 


I AM not sure of the date, but believe it was in June 188 
that I called attention in your journal to a strange effect of brigt 
silvery lighted clouds, which remained visible in the porth-we: 
sky after sunset until nearly 11 p.m. Several times this summe 
I have noted repetitions of these same curiously lighted clouc 
forms, but have never seen such a wonderful display of thi 
‘after-sheen ” as that ef this evening, July 12, 

The day from 11 a.m. until 6 p.m. had been wet, followed b 
a clear-up toward sundown, with a warm orange-coloured sunse 
near the horizon; above this, and extending nearly to th 
zenith, lay masses of brilliant and, one would almost say, seli 
illuminated cloud-ripples looking like an inverted sea of froste: 
silver or mother- of-pear}. 

There was a Strongly-marked focus in the light above th 
place of the sun,ebut it extended far beyond tha’ both north ant 
west. The vapour forming these. cloud-waves, and which re 
ceived this intense white light, must, I think, have been at ; 
great elevation, for though all the lower vapour near the horizoi 
retained its usual orange glow long after sunset, there was neve 
any indication of colour upon theses clouds froh the Deginnin; 
of the effect, about 7.30 p.m., until it disappeared sgon afte: 
Io p.m. The moon, which was in the southern part of the sky 
looked quite warm in colour when contrasted with the almos 
bluish-white glare upon this vapour. Rost, C. LESLIE 


Moira Place, Southampton, July 12 A 





THE luminous night clouds seen here on the 2and ult 
(NATURE, July 1, p. 192) have recurred, with a very remarkable 
development on the night of the 8th inst. 

The sketches illustrate phases one hour apart from midnigh 
to 2a.m. ; the last made solely by ‘‘cloud-light ë in a window 
with northern aspect! The long luminous belt began to form a 
11.30 p.m., fading out at 2.30 a.m. It extended obliquely fron 
N. 10° W. to N. 30° E. in the wind’s direction, which was ligh 
from N.W. Temperature subsequently fell. 
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Last night (gth inst.) the upper northern sky was obscured 
with cumulous cloud, but in a clear space above the horizon, 
rom N. to N.E., a belt ofcloud resembling thas*of the previous 
tight extended obliquely. In this case the belt was dark ; but 
Seneath, and®apparently descending from it, bright luminous 
latches formed of a golden lustre at midnight, and faded out at 

m.j3oa.m. Wind again from N.W., light. Temperature cool 
‘or season. e. 

Examined with a good fieÑl-glass, these cloudlets present the 
“sual cirrous type in all but singular luminosity, and little (if any) 
of the aurora. D. J. Rowan 

Dundrum, co. Dublin, July 10 





Animal Intelligence 


A REMARKABLE instance of animal intelligence has lately 
some under my notice, which I venture to relate as being pos- 
sibly of interest to the readers of NATURE., Ina neighbour's 
pungalow in this district two of our common house-swallows 
Hirundo javanica) built their nest, selecting as their site for the 

pourpose the top of a hanging lamp that hangs in the dining- 
Boom. As the lamp is either raised or depressed by chains 
Wixed to a central counter-weight, these chains pass over pulleys 
“fixed to a metal disk above, on which the nest was placeal. 
The swallows evidently saw that, if the pulleys were covered 
with mud, moving the lamp either up or down would de- 
stroy the nest; so to avoid this natural result they built over 
«each pulley a little dome, allowing sufficient space, both for 
wheel and chain to pass in the hollow so constructed, without 
danger to the nest, which was not only fully constructed, but the 
young birds Were reared without further danger. This is, in 
-my opinion, a wonderful example of adaptation to environment, 
and showing a step far beyond what may be contended as instinct 
only. 

T may here add another curi@us case which seems to point to 
another branch of reasoning. During the dry weather I have 
been constantly annoyed by wasps building up with mud key- 
holes, sometimes keys, blank cartridge cases, and even in one 
case a pen-holder. AsIdid not care to have my gun charged 
with young wasps, I used to empty out any cartridge case which 
I found closed up with mud, but one cartridge-case in particular 
I noticed had been selected. This one I had left on my office 
table, and each time the wasp closed it uo I drew the charge 
of mud and “grubs,” &c. ; but as frequently the wasp closed it 
up again, I may here mention that the wasp used to deposit 
the egg, and several small grubs in a cell, close over the top, and 
repeat the operation again till the cartridge was full, when the 
mouth would be pasted over with a lid of mud. As I repeat- 
edly knocked out the grub and mud, it appears the wasp started 
a fresh plan. I noticed somewhat to my surprise that the 
mouth of a cartridge I had but a few howrs before emptied was 
pasted over, so I thought it would be interesting to see how 
many grubs the wasp had secured in so short a time. I there- 
fore removed the fresh lid, that was still damp, and discovered 
nothing inside! Iam unable to say if this was done to direct 
my attention to one particular cartridge case or not, while another 
spot was being used, but I am inclined to believe such to have 


been the case, for later I noticed a gap made between two |, 


bundles of lettes in one of my pigeon-holes, well built up with 
mud, and, of course, as well packed with grubs. 
Ballangoda, Ceylon, June 14 FREDERICK LEWIS 





e ® Deafness and Signs 


In mystudies with regard to the sign-languages I have, like 
others, turned some attention to cases of deafness. In such 
cases the use of signs, not the finger alphabet, but natural or 
cogventional signs, such as are used by Indians or by deaf-mutes 
of themselyes, have appeared to me to give particular satisfac- 
tion to the sufferer. The nervousness attendant upon attempt- 
ing tẹmake out what is said being avoided, the relief is very 
greft, and mofe attention is given to what is spoken. Of course 
such aid to those untrained is but partial, and English people 
accustomed solely to the use of speech are rather unapt, but 
nevertheless signs are valuable auxiliaries? and will be found 
worth trying. Individuals vary in their capability, but inasmuch 
as many children pass thtoughe period of sign-language, there 
will be many cases of adaptability. Whoever has watched deaf- 
mutes conversing, without the finger alphabet or without lip- 
reading, will recognise the @atisfaction they receive from their 
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intercourse by signs.» My only object is t> call attention to 
what has been ore by experience to be an®aeceptakle help, 


and which may*be extended in its applicatiqn. 
J HYDE CLARKE 


——_o—_ 
. 


The Duration of Germ-Life in Water PERS 


id e . 

A RECENT announcement by Messrs. Grookes, Odling, and 
Tidy, that Bacillus anthracis in water approximately devoid of 
nutrient, material after ‘a few hours” loses its power to multiply 
in suitable culture-media, induces me to send you a note of my 
own results in the same domain. e. 

My observations were commenced in 1877, but were shortly 
afterwards suspended and not resumed in earnest until May 
1885. 

So far I have worked only with the various forms of organ- 
isms which chanced to be present in the water—usually distilled 
—employed. Fora preliminary investigation I regard this as 
preferable to operating on pure cultures; one is more ljkely to 
be concerned with organisms of aqueous habitat natura ly, and 
one sees which kinds predominate from time to time, and which 
survive. : 

In dealing with an indefinite variety of micro organisms it is 
necessary, of cofirse, to be extremely rigid in one’s precautions to 
guard ggainst intrusion of foreign germs, an intrusion which 
cannot be detected as in the case of pure cultures. On this 
account I abandoned my original modus operandi—it was almost 
identical with that of Mr. Crookes and his colleagues—and 
adopted the arrangement of tubes described and figured in a 
paper by Mr. Blunt and myself in Proc. Roy. Soc., vol. xxvii. 

. 202, 
7 Of a series of such tubes containing distilled water, originally 
rich in germ-life, kept at a temperature varying from 18° C. to 
21° C., and examined at intervals from May 2, 1885, down to 
now, I find that in every one micro-organisms have sooner or 
Jater developed on the addition of the nutrient material, 

Each tube is a microcosm, and it has been most interesting to 
observe how, as elsewhere, as time went on, the first dominant 
form has grown more and more feeble, until it seems to have 
become extinct, and is now succeeded by races of quite different 
kind. Whether the new order will yet give place to others re- 
mains to be seen. I can at any rate say confidently that micro- 
organisms vary greatly in the duration of their life in distilled 
water, and that some forms may survive for at least fourteen 
months in that medium at an ordinary temperature. 

Chelmsford, July 19 ARTHUR DOWNES 





The Bagshot Beds 


IN reply to the letter from Mr. Irving in NATURE of July 8 
(p. 217), I beg to state that a mere abstract of the paper on the 
Bagshot Beds by Mr. Herries and myself was read at the meet- 
ing of the Geological Society on June 9, on which occasion Mr. 
Irving was not present; that the report of our remarks® in 
NATURE of July 1 (p. 210) only purports to give the conclu- 
sions at which we arrive, and not the evidence by which they 
are supported. We trust therefore that your readers will reserve 
their judgment until the entire paper is published. . 

Horace W. MONCKTON 

1, Hare Court, Temple, July 17 





i A Lubricant for Brags Work 


Many besides myself have probably been inconvenienced by 
the corrosive action of ordinary lubricants —lard, grease, &c.— 
upon brass and copper, which causes the plugs of stop-cocks to 
leak or get fixed in their places, and does much damage to air- 
pump plates. r 

Melted india-rubber answers fairly? but it has too®little 
t‘ body,” and too mugh glutinosity ; moreover, it does, un- 
doubtedly, in course of time, harden into a brittle, resinous 
substance. Vaseline is quite without action on brass, and never 
hardens ; but it has not suffcient tenacity and adhesiveness. 

A mixture of two parts weight of vaseline (the common 
thick brown kind) and one part of melted india-rubber seems to 
combine the good qualities of both without the drawbacks of 
either. 

The india-rubber should, of course, be pure (not vulcanised), 
and should be cut up into shreds and melted at the lowest 
possible temperature in an iron cup, being constantly pressed 
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down against the hot surface and stirred unfil a uniform glutinous 
mass is btained. Then the proper weight of vafeline should be 
added, and the what thoroughly stirred together.» 

This may be left dn an air-pump plate for at any rate a couple 
af years without perceptible Alteration either in itself or the 
brasg. S H. G. MADAN 

Eton College . e 


Butterflies’ Wings 


CAN you inform me of any method of relaxing the wings of 
butterflies allowed to stiffen in the closed state? 
Stretford, Manchester, July 1 J. M. B. 


[If the butterflies are laid on damp sand under cover of a bell- 
glass or other air-tight covering they will soom relax so as to be 
fit for setting-out. A drop or two of carbolic acid on a sponge 
aa be placed with them in order to prevent mouldiness. 
— |i D. 


SST 


NOTE 
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ON THE ABSORPTION SPECTRUM OF 
DIDYMIUM 
{ N a paper on “ Radiant Matter Spectrostopy ” (Part 2, 
+ Samarium),! I said that in fractionation of the, didy- 
mium earths with ammonia— After a time a balance 
seemed to be established between the affinities at work, 
when the earths would appear in the same proportion in 
the precipitate and in the solution. At this Stage they 
were thrown down by ammonia, and the precipitated 
earths set aside to be worked up by the fusion of their 
anhydyoug nitrates so as to alter the ratio between them, 
when fractionation by ammonia could be again em- 
ployed,” 

That in most methods of fraetionation a rough sort of 
balance of affinities beyond which further separation by 
the same method is difficult, appears to be a general rule. 
I have long noticed this action when fractionating with 
ammonia, with oxalic and nitric acids, and with formic acid. 
The valuable point which renders this fact noteworthy is 
that the balance of affinities revealed by fractionation is 
not the same with each method. Jt was in consequence 
of the experience gained in these different methods of frac- 
tionation that I*wrote in my paper read before the Royal 
Society, June 10 last (Chemical News, vol. liv. p. 13), after 
saying that I had not been able to separate didymium into 
Dr. Auer’s two earths, “ probably didymium will be found 
to split up in more than one direction according to the 
method adopted.” 

In illustration of this I may mention that, although I 
haye not split up didymium into the two earths, or groups 
of earths, which are described by Dr. Auer, other pro- 
cesses of fractionation give me, so to speak, other cleavage 


planes or lines of scission through the compound molecule 
didymium. 





According to Dr. Auer, a line in the well-known yellow - 


band, close to the soda line, but less refrangible (w.1. 
about 579), is a component of the absorption-spectrum 
of neodymium, and therefore, under all conditions, its 
intensity should follow the same variations as the other 
bands of neodymium in the blue (wave-lengths 482, 469, 
444). Some of my didymium fractions, however, show 
that the line 579 does not follow the same law as the 
other bands I have named. Thus, ina rather low frac- 
tion (+ 6) of the didymium earths from gadolinite and 
sam&rskite I found th@t the neodymium line 579 was of 
the same degree of blackness as the adjacent praseody- 
mium line in the yellow (wave-length about 571), but the 
bands in the blue of neodymium had almost disappeared. 
In the adjacent fractions of dgdémium I was enabled, by 
appropriate dilution, to keep this set of bands in the yel- 
low as a standard, of exactly the same intensity ; it was 
now seen that in successive factions the intensities of 
the other more refrangible linés belonging both to neo- 


* Phil Trans., Part 2, 1885, p. 706. A reprint of this paper is also com- 
menced in No. 1390 of the Chemical News, p. 28. 
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and praseodymium varied greatly from strong to almost 
obliteration, the bands in the yellow always being kept oñ 
the same intentity. s? 

Didymium prepared from a specimen of fguocerite dif- 
fered somewhat from the other didymiumg. Here the 
band 579 (ascribed to neodymium) was very strong, the 
band in the yellow of praseodymium (571) slightly weaker, 
and the bands in the blue of neo@mium (482, 469, and 444) 
easily visible. On diluting the solution the bands in the 
blue of neodymium and the one component of praseody- 
mium in the yellow (571) appeared to follow the same law 
in becoming fainter and fainter with dilution, whilst the 
other component band in the yellow of neodymium (579): 
remained unaffected. 

It séems to me that a possible explanation of this 
variation might be founded on the great strength of the 
bands in the yellow, and that the two fractions of didymium» 
then under examination might differ only in the fact that 
one was slightly stronger than the other. To test this. 
hypothesis I took the two fractions first experimented on, 
and putting each into a wedge-shaped cell of glass viewed 
them together in the spectroscope. (i) I adjusted the 
wedges so that the group in the yellow appeared to be of 
the same intensity in each spectrum. On examining other 
parts of the spectrum it was seen that in one solution the 
bands in the green were tolerably strong, and the bands in 
the blue scarcely visible, whilst in the other solution the 
bands in the green were very faint, and those in the blue 
quite absent. (2) The position of the wedges was ad- 
justed so that the bands in the green in.each case should 
be of equalintensities. It was now seen that the alteration 
had greatly upset the balance of the bands in the yellow, 
the solution in which the bands in the green were faintest 
before, now having much stronger yellow bands than the 
other. The explanation mentioned abave therefore falls 
through, and I see no other way of accounting for the facts 
except in the supposition that by the mode of fractionation 
then adopted, didymium had split up in a different manner 





‘to what it would have done if the method of Dr. Auer had 


been followed. : 

The colour of the different fractions of didymium nitrate 
varies from a dark rose-red at the more basic end (+ 17) 
to amber at the less basic end (+ 4). These variations in 
colour do not necessarily accompany a difference in the 
absorption-bands, for in one instance an amber and a rose- 
coloured salt were found to have almost identical spectra. 

It would almost appear from tlfese experiments, coupled 
with the facts I brought forward in last week’s Chemical 
News (p. 14), that the “one band, one element” theory 
I lately advanced in connection with the phosphorescent 
spectrum of yttrium, may probably hold good in the case 
of the group of elements forming absorption spectra. 
According to this hypothesis, therefore, neodymium and 
praseodymium must not be considered as actual chemical 
elements, but only the names given to two groups of 
molecules into. which the complex molecule didymium 
splits up by one particular method of fractionation. 
WILLIAM CROOKES 

. e 





HEATING AND COOKING BY GAS 


A FEW years ago the public was led to believe that 
- the use of coal-gas for lighting purposesevas on its 
trial, and must shortly give way to the electric light. 
Threatened institutions live long, and even jf coal-@as is 
destined to be eventually superseded by electricity for 
lighting purposes, a useful future is now opening out for 
it as a fuel offering many advantages over coal for 
domestic heating and cooking. In these fields it may 
possibly occur in the future thgt coal-gas—unless the price 
is everywhere considerably reduced—will have to 
encounter rivals such as the petroleum oils on the score 
of their cheapness, but at prés€nt, coal-gas, for cooking 
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Gas Cooking Stov®s—-Those who remember the gas 
cooking s@oves which were offered to the public even a 
few years ago, will acknowledge that the modern stoves 
now manufactured have reached a very high degree of 
perfection. In nearly all the largew kinds of stove in- 
tended for a family of %ix or more persons, the sides and 
top of the oven are constructed of double walls, and 
packed with a non-conducting fire-proof material— 
generally slag wool—so that but little heat escapes from 
the exterior of the stove to be lost by radiation; the 
internal surfaces of the stoves are usually enamelled, and 
are.thus preserved from rust and decay, and easily kept 
clean, and in addition in some ovens, the racks for 
suspending the grids from which the meat is hung, slide 
out or turn out òn a hinge, and are thus more easily 
cleaned than when fixed in the oven. On the tops of the 
stoves are placed burners for boiling kettles and sauce- 
pans, and for stewing, and an invertible burner is some- 
times added, which can be rotated so as to bring the 
flame underneath when it is intended to grill. Whe 
following points may be enumerated as those in which 
cooking by gas possesses decided advantages over the 
ordinary kitchen range :—({1) There are no dust or 
cinders, and the whole process is more cleanly; (2) in 
some of the best stoves the oven can be heated up toa 
high tempgrature—sufficient for making pastry—in a few 
minutes only after the gas is lighted ; (3) the different 
degrees of heat necessary for cooking various articles can 
be easily attained by limiting or increasing the supply of 
gas to the oven burners, @r by increasing or diminishing 
the ventilation of the oven by opening or closing the 
flue-valve ; and this is a point which good coo's will 
especially appreciate. 

The principal arguments adduced by the opponents of 
gas cooking may be stated to be:—(1) That the cost is 
greater ; (2) that joints of meat baked in gas ovens smell 
or taste of gas; (3) that the fumes and smell of cooking 
are more perceptible from gas ovens than from ordinary 
kitchen ranges ; (4) that there is no supply of hot water 
with a gas oven ; (5) that the gas stove does not warm the 
kitchen. We will now proceed to consider these objec- 
tions seriatim. 

(1) Although there can be no doubt that more heat is 
obtained from coal by burning the same value than from 
gas, still if attention is paid to th® stove, and the gas is 
turned off as soon as the cooking is finished, for ordinary 
sized households the difference in cost between cooking 
by gas and cooking by coal is hardly appreciable. 

(2) We may class gas ovens as of two kinds, A and B. 
In A, rings or rows of burners are placed at the botton 
of the oven, and the air of the oven is heated up, this heated 
air and the products of combustion of thg gas passing over 
and baking the meat. The burners used are usually those 
which give a luminous flame, for the reason that the 
luminous flame, although not itself of so high a 
temperature, as the non-luminous flame from the 
atmosphefic burner, fet radiates more heat. This 
greater radiation of heat is, like the luminosity, 
due to the separation of solid particles of carbon in the 
flame which become incandescent. Thus we see that the 
kuminous flame radiates more heat to the air of the oven 
than the¢non-luminoas. But it is in this class of oven 
especially that tie baked meat smells or tastes of gas, as 

“itg@liable go become sodden with the steam and other 
products of combustion of the gas jets which pass over it, 
and no amount of ventilation of the oven will entirely cure 
this defect. In the other class of overs, B, the burners are 
placed in wows at the bottom and along the sides of the 
oven walls, The ov@n walls are heated by the flames, 
and when hot radiate the heat to the joint of meat, which 
is thus baked by radiant heat as well as by hot air. The 
products of combustion Of the gas jets pass up the sides of 


almost invariably used in this class yf oven, because the 
non-luminous flame is hotteg than the luminous, and more 
quickly heats ghe ovan wall, although less heat is radiated 
from the flame itself. The atmospheric buraers have also 
this advantage, that the gas being gnixed with twice its 
volume of air, the hydrogen and carbon are burnt at the , 
same, time, and‘no solid particles of carbon are formed, 
and thus there can be no soot from imperfect combustion, 
as so often happens in the lumifious flame, in which the 
hydrogen of the hydrocarbons burss before the carbon, 
which is separated into small solid particles and strongly 
heated up before being finally burnt to carbonic acid. 
Consequently meat baked in this class of oven is not 
distinguishable from a joint roasted before an open fire. 

(3) Ifa flue is carried up from the top of the back part 
of the oven into the kitchen chimney, the fumes from the 
oven cannot enter the general air of the kitchen. In all 
gas apparatus of whatever sort, some means must be 
provided for carrying off the products of combustion of 
the gas, and this 1s especially necessary in the case of gas 
co@lging stoves. Ventilation of the oven is obtained by 
air passing in from below to ascend and escape with the 
products of combustion by the flue. The valve guarding 
the flue outlet is capable of regulating the ventilation, and 
is usually so constructed that it cannot entirely close the 

ue. 

(4) The larger gas cooking stoves are now very usually 
supplied with boilers, which can be attached to the side of 
the stove, and can be heated below by a ring of atmospheric 
burners. [The burners at the top of the stove for boiling 
kettles and saucepans, making toast, grilling, and stewing, 
should also be atmospheric.] There can be no doubt that for 
heating a large supply of water, gas is not economical as 
compared with coal, but these boilers have this great 
advantage that they can be easily inspected and cleaned, 
and the fur—caused by the deposit of lime salts where the 
water to be heated is hard—can be easily removed. In 
towns and districts which are supplied with hard water 
(containing much carbonate of lime in solution), the 
ordinary kitchen boiler must be opened occasionally to 
remove the fur—a proceedihg causing much inconvenience. 
If the fur deposit is allowed to accumulate toa long an 
explosion may take place. This may happen in one of 
two ways; either the mouth of the supply pipe inay 
become choked, cutting off the water from the boiler, oi 
the boiler plates having become much heated, whilst the 
water in the boiler is cool owing to the intervention*f a 
thick non-conducting layer of fur, if this deposit should 
crack, the cold water coming suddedly into contact with 
the red hot iron would cause a dangerous evolution of 
steam. The boilers sent out with gas cooking stoves can 
supply hot water for the kitchen only ; they are not made 
to give a hot water supply under pressure available atany 
part of the house, asisthe ordinary kitchen high-pressure 
boiler, ṣo that for upstairs bath and lavatory purposes, 
hot water must be obtained from*some form of gas bath- 
heater, of which we will speak presently. 

(5) The gas stoves now made— being well packed and 
losing but little heat by radiation—certainly do not warm 
the general air of the kitchen as the kitchen tire dues, 
and this negative quality in summer is a great advantage, 
as the kitchen remains cool instead of being at the usual 
unbearable.temperfture. In winter. if the kitchen fire is 
retained, this should be lighted early in the day until the 
room is warm, or some form of gas fire may be used- -or it 
is even possible now to’ ®btain a gas stove combining an 
open gas fire below, in front of which a small joint may 
be roasted, with a small gas oven above. The open gas 
fire will sufficiently aaae i a small kitchen. 

The consumption of gas in a stove of the size required 
for a family of nine or ten persons varies from 15 to 20 
cubic feet per hour (at an average pressure of 8/10) if the 
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oven burrers alorfe are lighted and turned ‘fll on. In 
most cooking operations the amount of gas required 
would be only two-tMirds of these quantities; fhe supply 
of gas being easily regulated fo this or any other amount. 
If all ghe top burners in addition bë light@d and turned 
full on, the average run of gas is from 4o to 6o cubic feet 
per hour. Twenty f@et an hour for six hours a day is a 

*fair representation of the amount of cooking required ina 
middle class family of ten persons. At 3s. per f,000 
cubic feet, this would entail an expenditure of 4°32d. per 
day, or 2s. 64¢. per week, or 14 125. 9}. per quarter. To 
raise a gallon of water in a copper boiler from 50° F. to 
170° F., requires on the average a consumption of about 
3 feet of gas, so that if very‘much hot wateris required 
for culinary or domestic purposes the gas bill may be 
expected to show a corresponding increase. ` 

Cooking by gas willnot be introduced all at once. Gas 
stoves are now very generally obtained to supplement the 
kitchen range, for which purpose they are excellently 
adapted ; and as their possibilities and advantages are 
more clearly appreciated they will no doubt come into 
more general use., We have indicated some of the chief 
points in their construction and management, and white 
we do not advise any one utterly to discard coal fires for 
cooking, we would recommend a trial of gas as being 
likely, where it can be obtained of good quality at 
moderate prices, and where the stoves will be treated 
‘with care and attention, to be found economical, cleanly, 
and useful. . 

Water and Bath-heaters—In a house where gas is 
entirely used for heating and cooking, or where there is 
no high-pressure kitchen boiler connected with a hot 
water cistern by circulating pipes, capable of giving a 
supply of hot water on the upper floors, one of these 
appliances will be found very useful.: There are numerous 
forms of this apparatus, and most of them are contrived in 
avery ingenious manner. The plan usually adopted is 
to receive the cold water at the top of the apparatus— 
which is of copper or copper tin-lined—where it is spread 
out in the form of spray or thin films to pass slowly down 
over surfaces of «copper, receiving in its passage the 
necessary heat from gas burners below, to the bottom of 
the apparatus, where it flows out by a spout. The 
temperature of the issuing water, will vary with the 
quantity of gas consumed and with the flow of the water, 
z.e. the amount passing through the apparatus in a given 
time, The object generally aimed at is to obtain a bath 
of 39 gallons of water at 100° F. in twenty minutes or 
thereabouts. For this purpose the water must be heated 
to about 105°, as when in the bath it gradually cools 
whilst this is filling. In the best forms of bath-heater, 
25 to 30 cubic feet of gas must be consumed—at ordinary 
pressures, 7/10 ta 10/10—to raise 30 gallons of water from 
50° to 100° in 15 or 20 minutes, Here then we have an 
apparatus which at the cost of little more than Iæ. is 
capable of providing ample material for a good warm 
bath. We would unhegitatingly recommend these bath- 
heaters, were it not the custom of most of the makers— 
with one or two exceptions however—to send them out 
without any flues or chimneys, and even sometimes to 
assert that no flue is necessary, as there is no smoke, and 
nothing unpleasant is produced by the_combustion of the 
gas. “There have how€ver been some very unpleasant 
consequences from taking a bath in a gmail highly heated 
room, the air of which was loaded with carbonic acid— 
fainting and even partial asphyxia having been recorded 
under these circumstances. at the danger is no 
imaginary one will be seen when we consider that if ina 
room containing §00 cubic feet of space—the size of very 
many bath rooms—so cubic feetgof carbonic acid are pro- 
duced by burning 25 cubic feet of coal-gas, the percentage 
of carbonic acid in the air is raised from ‘04 to 10, and 
the entire oxygen of 200 cubic feet of air is destroyed. 
Fatal results have been known from the inhalation, even 
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for a short period, of air “containing 10 per cent. c 
carbonic acid. ‘The temperature gq the air of the roon 
will also be very much raised, and*will tend to help in th 
production of perhaps fatal syncope. We cafinot thei 
too strongly insist on the absolute necessity of» providin 
a flue to carry off the products of combustion to the oute 
air of an apparatus Which can proguce such an enormou 
volume of carbonic acid in so short a space of time. Th: 
flue should be carried into a chimney with a good draught 
as the escaping products are generally much cooled dow; 
by having parted with much of their heat to the wate 
flowing through the apparatus. There are other varietie 
of water-heater constructed for various purposes, only on 
of which we are able to notice in the present article 
This is a spiral water-heater for lavatories, the inventiol 
of Mr. Fletcher. In two minutes this little apparatus, a 
a cost of half a foot of gas, can raise nearly two quarts o 
water to 100° F. It is an ingenious contrivance, and fre: 
from the objections attending most of the larger apparatu 
described above. 

Ggs Fires—These may be classified as radiatio) 
stoves, the room being heated entirely by radiation ; anc 
ventilation stoves, warm air issuing from the stove anc 
displacing the colder air of the room. But many of thes: 
latter also warm the room by radiation from the incandes 
cent asbestos or from the warm sides of the stove 
Mr. Fletcher has calculated, that with gas at 3s. pe 
1000 cubic feet, his open incandescent radiation gas fire 
cost for the same work about as much as coal fires whei 
the coal is 30s. per ton, but with ventilating stoves th 
cost is about two-thirds of this. As in cooking by ga 
however, there are no dust, ditt, or cinders, and the fir 
can be immediately lighted or extinguished and require 
no attention when alight. Nearly all the patterns o 
radiation stove now made depend on fhe heating o 
fibre or lump asbestos by non-luminous flames fron 
atmospheric burners. The average consumption of ga 
required to maintain a room containing 5000 or 600 
cubic feet of space at a suitable temperature in winter 
varies between 12 to 20 cubic feet per hour, depending o1 
a large variety of circumstances. Most people whe! 
sitting in a room prefer to be warmed by radiant heat, a 
from an ordinary open coal fire, and to leave the ventila 
tion of the room to accidental circumstances—whicl 
usually means a cold draught along the floor towards th 
fire. Ventilation stoves, if they falfil the proper condi 
tions, are certainly better adapted for warming larg 
apartments, such as shops, workrooms, and halls, tha: 
radiation stoves. The conditions to be fulfilled are tha 
theairbe taken from a pure source in the outer atmosphere 
that it be warmed by its passage through the stove, bu 
not overheated or burnt—as is so often the case—an: 
that it enter the room in an ascending direction toward 
the ceiling. In many cases it may be necessary that th 
air, rendered dry by its passage through the stove, shoul: 
be moistened by passing over a tray of water befor 
entering the general air of the room. Radiation stove 
are perhaps better suited for private houses, especially fo 
bed rooms and other apartments where a fire is on! 
occasionally required. The flues of these stoves shoul 
open into the chimney at the back of the fireplace. Th 
temperature of the air and products of combustion escag 
ing through the flue will generally be found very high, br 
the heat thus lost is necessary to create a draught up th 
chimney, and assists in the ventilation of the room. 

it has been said that the more general adoption ofk ga 
for heating and cooking would solve the smoke difficult 
in London and those large towns where domestic and nc 
factory smoke is the chief offender. A London pea-sou 
fog is certainly due to the. coating of the particles ¢ 
moisture suspended in the nfist with “a carbonaceot 
sulphurous cuticle” as Mr. Harold Dixon has expressed i 
and by preventing the daily evolygion of millions of sma 
particles of unconsumed carbon from our chimneys, w 
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should do away with the acrid yellow character of our 
fogs. But the mists due to the position of London onthe 
estuary of a large rive gould remain to ¢he same extent 
as now, aed there would still be the same amount of 
sulphurous acid given offinto the air to be precipitated with 
the rain as sulphuric acid, and carry on its work of destruc- 
tion on building stones and mortar. Ope cubic foot of coal- 
gas produces on combuséion 0'2 to o'5 grains of sulphurous 
acid, so that the amount evolved would continue to be, as 
now, enormous. Still the air would be deprived of its 
sooty particles to a great extent, and the old familiar 
features, characteristic of grimy London, might in time 
disappear. The carbonic acid which is the chief product 
in the combustion of coal-gas, is diffused at once into the 
general body of the atmosphere, and the marvellous 
rapidity with which this is effected is revealed to us 
when we know that the air of our open streets and parks 
differs only by the most minute quantities—if-at all— 
in its contained carbonic acid, from the air of the 
mountains or the sea. 





THE TOPOGRAPHIC FEATURES OF LAKE 
SHORES! 


Introduction 


HE play of meteoric agents on the surface of the land 
is universal, and there is a constant tendency to the 
production’ of the forms characteristic of their action. All 
other forms are of the nature of exceptions, and attract 
the attention of the observer as requiring explanation. 
The shapes wrought by afmospheric erosion are simple 
and symmetric, and need but to be enumerated to be 
recognised as the normal elements of the sculpture of the 
land. Along each drainage line there is a gradual and 
gradually increasing ascent from mouth to source, and 
this law of increasing acclivity applies to all branches as 
well as to the main stem. Between each pair of adjacent 
drainage lines is a ridge or hill standing about midway 
and-rounded at the top. Wherever two ridges join there 
isa summit higher than the adjacent portion of either 
ridge; and the highest summits of all are those which, 
measuring along lines of drainage, are most remote from 
the ocean. The crests of the ridges are not horizontal, 
but undulate from summit to summit, There are no sharp 
contrasts of slope ; the concave profiles of the drainage 
lines change their inclfhation littley little, and they merge 
by a gradual transition in the convex profiles of the crests 
and summits. The system of slopes thus succinctly in- 
dicated is established by atmospheric erosion under the 
general law of the interdependence of parts. It is the 
system which opposes the maximum resistance to the 
erosive agents, è 
The factor which most frequently, and in fact almost 
universallyşinterrupts these simple curvès is heterogeneity 
of terrane or diversity of rock texture. Different rocks 
have different powers of resistance to erosion, and the 
system of declivities which, under the law of interde- 
pendènca, atijusts itself to diversity of rock texture, is one 
involying diversity of form. Hard rocks survive, while 
the soft are eaten away. Peaks and cliffs are produced. 
Apices are often angular instead of rounded. Profiles 
ecxhibit abrupt changes of slope. Flat-topped ridges 
appear, and the distribution of maximum summits becomes 
in a measure independent of the length of drainage lines. 
, second factor interrupting the continuity of erosion 
rofiles is upheaval, and this produces its effect in two 
distinct ways. First, the general uprising of a broad tract 
of land affects the relation of the dyainage to its point of 
discharge, or to its base level, causing corrosion by streams 
to be more rapid thgn the general waste of the surface, and 
producing cafions and terraces. Second, a local uprising 


* From a paper by Mr, G. K. Gilbert in the “ Fifth Annual Report of the 
Geological Survey of the Unifed States for 1883-84.” (Washington, 1885.) 
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by means of a faWt' produces a cliff at the margin of the 
uplifted tracg, and above this cliff thereeis somgtimes a 
terrace. è 

A third disturbing factor is glaciatwen, the cirgurs and 
moraines of which are distinet from anything wrought by 
pluvial erosion® and & fourth is found in eruption. 

The products of all these agencies except the las“have 
been occasionally confused with the phenomena of shores. 
The beach-lines of Glen Roy have been called river 
terraces. The cliffs of the Downs of England have been 
ascribed to shore waves. Glacial moraines in New 
Zealand have been interpreted as shore terraces. Beach 
ridges in our own country have been? described as glacial 
moraines, and fault terraces as well as river terraces have 
been mistaken for shore marks. Nevertheless, the topo- 
graphic features associated with shores are essentially 
distinct from all others; and when their peculiar characters 
are understood there is little occasion for confusion. I: 
is only where the shore record is faintly drawn tha: 
any difficulty need arise in its interpretation, In 
investigating the history of Lake Bonneville and other 
Quaternary water bodies of the Great Basin, the writer 
ang his assistants have had constant occasion to distin- 
guish from all others the elements of topography havir z 
a littoral origin and have become familiar with the crite1.a 
of discrimination. Their endeavour to derive from the 
peculiarities of the old shore lines the elements of a 
chronology of the lake which wrought them, has led them 
to study also the genesis of each special feature.! 

In the discussion of shore phenomena there is little 
room for originality. Not only has each of the element» 
which go to make up the topography of a shore been 
recognised as such, but its mode of origin has been ascer- 
tained. There appears, however, to be room for a 
systematic treatment of the subject in English, for it is 
only in continental Europe that its general discussion has 
been undertaken. The writings of Elie de Beaumont 
include a valuable contribution,? and Alessandro Cialdi 
has devoted å volume to the motion of waves and their 
action on coasts? These cover a large portion of the 
ground of the present essay, but treat the subject from 
points of view so diverse that the esgay would be only 
partially superseded by their translation. The title of a 
work by H. Keller (“Studien iiber die Gestaltung der 
Sandkiisten”) indicates another discussion of a general 
nature, but this I have not seen. American and British 
contributions are contained chiefly in the reports of en- 
gineers on works for the improvement of harbours and 
the defence of coasts. The most comprehensive which 
has fallen under my eye, and one, at the same time, 8f the 
highest scientific character, is contained in the annual 
report of the United States Coast Survey for 1869, where 
Prof. Henry Mitchell, in treating of the reclamation of 
tide lands, describes the formation of the barriers ef sand 
and shingle by which these are separated from the ocean. 

It is proper to add that the writer became acquainted 
with these works only after the body of this essay was 
prepared. The objective studies on which his conclusions 
are based had been completed®and the discus~ion had 
acquired nearly its present shape before he became aware 
of the extent of the affiliated literature. His conclusions 
have, therefore, the quality of independence, and, so far 
as they coincide with those of earlier writers, have a 
corroborative value, ° oe 

The engineering works whose construction has led te 
local investigations of shores are chiefly upon maritime 
coasts, where tides exert an important influence, and the 
literature of lake shos is comparatively meagre. It is 

7 Partial outlines of the subject have been presented by the writer in 
connection with various accounts of Lake Bonneville, and a fuller outline 
was published by Mi. I. C. Russell in a paper or Lake Latontan in the 
“Third Annual Report of the Seological Survey.” 

2 “t Leçons de géologie pratiqht ;” tome premier ; septiime ‘econ, ' Lever- 
de sable et de galet,” pp. 221-52. 


“Sui moto ondoso del mare e su le correnti di essu s:ecialmente sa 
quelle littorali pel comm ’’ Alessandro Cialdi. Roma, 1364 
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true that the phenomena of lake mafgins are closely 
paralleleé by tRose of tide-washed: coast, but this, 
unfortunately, does mot render the literature of the latter 
the more applicable} for therg is a tendency to ascribe to 
the action of tides features which the stugents of inland 
lakes are compelled to account for independently of that 
agent. ‘ ° 

It should be noteĝ also that the point of view of the 
civil engineer is somewhat different from that of the 
present study. ‘He is, indeed, concerned with all the forms 
into which the shore material is wrought by the action of 
the waves, but he ig not at all concerned with their in- 
ternal structure ; and he knows them, moreover, only as 
subaqueous banks to be determined by sounding, and not 
at all as features of the dry land. The geologic student 
has, too, some facilities for study which the engineer lacks, 
for he is frequently enabled to investigate the anatomy of 
shore structures by means of natural cross-sections, while 
the engineer is restricted to an examination of their 
superficial forms. 


Earth Shaping é 


The earth owes its spheroidal form to attraction and 
rotation. It owes its great features of continent and 
ocean bed to the unequal distribution of the heterogeneous 
material of which it is composed. ' Many of its minor 
inequalities can be referred to the same cause, but its 
details of surface are chiefly moulded by the‘ circulation 
of the fluids which envelop it. This shaping or moulding 
of the surface may be divided into three parts—subaérial 
shaping (land sculpture), subaqueous shaping, and littoral 
shaping. In each case the process is threefold, comprising 
erosion, transportation, and deposition. 

In subaérial or land shaping the agents ‘of erosion are 
meteoric—rain, acting both mechanically and chemically, 
streams, and frost. The agent of transportation is 
running water. The condition of deposition is diminishing 
velocity. i 

In subaqueous shaping, or the moulding of surface 
which takes place beneath lakes and oceans, currents 
constitute the agent of erosion. They constitute also the 
agent of transportation ; and the condition of deposition 
is, as before, diminishing velocity. 

In littoral shaping, or the modelling of shore features, 
waves constitute the agent of erosion. Transportation is 
performed by waves and currents acting conjointly, and 
the condition of deposition is increasing depth. 

‘On the land the amount of erosion vastly exceeds the 
amount of deposition. Under standing water erosion is 
either 77 or incomparably inferior in amount to deposition. 
And these two facts are correlatives, since the product of 
land erosion is chiefly deposited in lakes and oceans, and 
the sediments of lakes and oceans are derived chiefly 
from fand erosion. The products of littoral erosion 
undergo division, going partly to littoral deposition and 
partly to subaqueous deposition. The material for littoral 
deposition is derived partly from littoral erosion and 
partly from Jand erosio ‘ 

That is to say, the detritus worn from the land by 
meteoric agents is transported outward by streams. 
Normally it is all carried to the coast, but owing to the 
almost universal complication of erosion with local uplift, 
there is a certain share of detritus deposited upon the 
basinse and lower slop@s of the land. At the shore a 
second division takes place, the mipor portion being 
arrested and built into various shore structures, while the 
major portion continues outward and is deposited in the 
sea or lake. The product of gle erosion is similarly 
divided. A part remains upon the shore, where it is com- 
bined with material derived from the land, and the 
remainder goes to swell the qvolume of subaqueous 
deposition. 

The forms of the land are given chiefly by erosion. 
Since the wear by streams keeps necessarily in advance 
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of the waste of the intervening surfaces, and since, also 
there is inequality of erosion dependent on diversity o 
texture, land fowms are characterjsed by their variety. 

The forms of sea beds and iake beds ag given by 
deposition. The great currents by which subaqueous 
sediments are distributed sweep over the ridgés and othe 
prominences of tha surface and leave the intervening de- 
pressions compafatively currentlgss. Deposition, depend- 
ing on retardation of currents, takes place chiefly in the 
depressions, so that they are eventually filled and a 
monotonous uniformity is the result. 

The forms of the shore are intermediate in point ol 
variety between those of the land and those of the sea 
bed ; and since they alone claim parentage in waves, they 
are Sut generis. 

Ocean shores are genetically distinguished from lake 
shores by the co-operation of tides, which cannot fail to 
modify the work accomplished by waves and wind currents. 
The shores which constitute the objective basis of the 
present discussion were tideless; and the discussion i: 
therefore limited to lake shores. It is perhaps to be 
regretted that the systematic treatment here proposed 
could not be extended so as to include all shores, but 
there is a certain compensation in the fact that the results 
reached in reference to lake shores have an important 
negative bearing on tidal discussions, It was Jong aga 
pointed out by Elie de Beaumont! and Desor? that many 
of the ‘more important features ascribed by hydraulic 
engineers to tidal action, are produced on tlfe shores of 
inland seas by waves alone; and the demonstration ot 
wave-work pure and simple should be serviceable to the 
maritime engineer by pointing,out the results in explana- 
tion of which it is unnecessary to appeal to the agency 
of tides. 





CAPILLARY ATTRACTION 


TAE heaviness of matter had been known for as many 
thousand years as men and philosophers had lived 
on the earth, but none had suspecied or imagined, before 
Nevwton’s discovery of universal gravitation, that heaviness 
is due to action at a distance between two portions of 
matter. Electrical attractions and repulsions, and mag- 
netic attractions and repulsions, had been familiar to 
naturalists and philosophers for two or three thousand 
years. Gilbert, by showing thatthe earth, acting as a 
great magnet, is thee efficient cause of the compass 
needle’s pointing to the north, had enlarged people’s 
ideas regarding the distances at which magnets can 
exert sensible action. But neither he nor any one 
else had suggested that heaviness is the resultant of 
mutual attractions between all parts of the heavy body 
and all parts of ethe earth, and it had not entered the 
imagination of man to conceive that different portions of 
matter at the earth’s surface, or even the more dignified 
masses called the heavenly bodies, mutually attract one 
another. Newton did not himself give any observational 
or experimental proof of the mutual attragfion between 
any two bodies, of which both aressmaller than*the moon. 
The smallest case of gravitational action which was in- 
cluded in the observational foundation of his theory, was 
that of the moon on the waters of the ocean, by which the 
tides are produced ; but his inductive conclusion that the 
heaviness of a piece of matter at the earth’s surface, is the 
resultant of attractions from all parts of the earth acting 
in inverse proportion to squares of distances, mae, it 
highly probable that pieces of matter within a few feet or 
a few inches attract one another according to the same 
law of distance, and Cavendish’s splendid experiment 
verified this conclusion. But now for our question of this 
evening. Does this attractios beteveen any particle of 
-E “Leçons de Géologie pratique,” Paris, 1845, v. i. p. 2 


p. 232. 
2 “Geology of Lake Superior Land District,” by Foster and Whitrey, 
Washington, 1851, v. ii. pp. 262, 266. oe 
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matter in one Mody and any particle of matter in another |gthemselves incapable of understanding sextuple integral-. 
continue to vary inversely as the square of the distance, | Let us place ousstlyes conveniently at the centre of the 
when the distance between the nearest points of the two | earth so a not to be disturbed by gravity. Fake now 
bodies is diminished œ an inch (Cavend?sh’s experiment | two portions of water, and let the be shaped over 3 
does not gemonstrate this, but makes it very probable), } certain ara of each, call it a for the one, and B for the 
or to a centimetre, or to the hundred-thousandth of a | other, so that when put towether they will fit perfeczly 
centimetrefor to the hundred-millionth of a centimetre? | throughout thése ar@as. To save all trouble in manipu- 
Now I dip my finger into this basin of water; you see | lating the supposed pieces of water, let them becothe ‘for 
proved a force of attraction betweeh the finger and the | a time perfectly rigid, without, however, any change 12 
drop hanging from it, and between the matter on the two | their mutual attraction. Bring them now together till the , 
sides of any horizontal plane you like to imagine through | two surfaces A and B come to be within the one-hundyed- 
the hanging water. These forces are millions of times | thousandth of an inch apart, that is, the forty-thousandth 
greater than what you would calculate from the Newtonian | of a centimetre, or two hundred and fifty micro-mill:metres 
law, on the supposition that water is perfectly homo- | (about half the wave-length of greef light). At so great 
geneous. Hence either these forces of attraction must, at | a distance the attraction is quite insensible: we may feel 
very small distances, increase enormously more rapidly | very confident that it differs, by but a s:nall percentage, from. 
than according to the Newtonian law, or the substance of | the éxceedingly small force of attraction which we should 
water is not homogeneous. We now all know that it is | calculate for it according to the Newtonian law, an the 
not homogeneous, The Newtonian theory of gravitation | supposition of perfect uniformity of density in egch of the 
is not surcr to us now than is the atomic or molecular | attracting bodies. Well known phenomena of bubbles. 
theory in chemistry and physics ; so far, at all events, as its | and of watery films wetting solids, mare it quite certain 
assertion of heterogeneousness in the minute structure of | that the molecular attraction does not become sensible 
matter apparently homogeneous to our senses and to our | until the distance is much less than 250 micra-maillmetres. 
most delicate direct instrumental tests. Hence, unles$we | From the consideration of such phenomena Quincke 
find heterogeneousness and the Newtonian law of attrac- | (Pog. Azi., 1869) came to the conclusion that the mole- 
tion incapable of explaining cohesion and capillary at- | cular attraction does become sensible at distances of 
traction, we are not forced to seek the explanation in a | about fifty micro-millimetres. His conclusion is strikingly 
deviation from Newton’s law of gravitational force. Ina | confirmed by the very important discovery of Reinold and 
little communication to the Royal Society of Edinburgh | Rücker that the black film, always formed before an un- 
twenty-four years ago,' I showed that heterogeneousness | disturbed soap bubble breaks, has a unifor.n or nearly 
does suffice to account for any force of cohesion, however { uniform thickness of about eleven or twelve micro-mill:- 
great, provided only we give sufficiently great density to | metres. The abrupt commencement, and the permanent 

the molecules in the heteyogeneous structure. stability. of the black film demonstrate a proposition of 
Nothing satisfactory, however, or very interesting | fundamental importance in the molecular theory :—The | 
mechanically, seems attainable by any attemptto work out | tension of the film, which is sensibly constant when the 
this theory without taking into account the molecular | thickness exceeds fifty micro-millimetres, diminishes to a 
motions which we know to be inherent in matter, and to | minimum, and begins to increase again when the thickness 
constitute its heat. But so far as the main phenomena of | is diminished to ten micro-millimetres. 1t seems not pos- 
capillary attraction are concerned, it is satisfactory to | sible to explain this fact by any imaginable law of force 
know that the complete molecular theory could not but | between the different portions of the film supposed homo- 
lead to the same resultant action in the aggregate as if | geneous, and we are forced to the conclusion that it 
water and the solids touching it were each utterly homo- | depends upon molecular beterogeneousness. When the 
geneous to infinite minuteness, and were acted on by | homogeneous mojar theory is thus disproved by observa- 
mutual forces of attraction sufficiently strong between , tion, and its assumption of a law of attraction augmenting 
portions of matter which are exceedingly near one another, | more rapidly than according to the Newtonian law when 
but utterly insensible between portions of matter at sen- | the distance becomes less than fifty micro-millimetres is 
sible distances. This idea of attraction insensible at | proved to be insufficient, may we not go farther and sa) 
sensible distances (whatever molecular view we may learn, | thet it is unnecessary to assume any deviation from the 
or people not now born may learn after us, to account for | Newtonian law of force varying inversely as the square ot 
the innate nature of the action), is indeed the key to the | the distance continuously from the millionth of a micro- 
theory of capillary attraction, and it is to Hawksbee® that | millimetre to the remotest star or remotest piéte of 
we owe it. Laplace took it up and thoroughly worked it | matter in the universe; and, until we see how gravity 
out mathematically in a very admirable manner. One | itself is to be explained, as Newton and Faraday though: 
part of the theory which he left defective—the action of a | it must be explained, by some continuous action of inter 
solid upon a liquid, and the mutual action between two vening or surrounding matter, may we not be temporarily 
liquids—w&s made dynamically perfec® by Gauss, and the | satisfied to explain capillary attraction merely as New- 
finishing touch to the mathematical theory was given by | tonian attraction intensified in virtue of intensely dense 
Neumann in stating for liquids the rule corresponding to | molecules movable among one another, of which the 

Gauss’s rule for angles of contact between liquids and | aggregate constitutes a mass of liquid or solid. 

solids. ® O ae But now for the present, and for the rest of this evening. 
Gauss, expressing enthusiastic appreciation of Laplace’s | let us dismiss all idea of molecular theory, and think a 
work, adopts the same fundamental assumption of attrac- | the molar theory pure and simple, of Laplace aned Gauss. 
tion sensible only at insensible distances, and, while pro- | Returning to our two pieces of rigidified water lefi at i. 
posing as chief object to complete the part of the theory | distance of 250 micro-millimetres from one another. 
not worked out by his predecessor, treats the dynamical | Holding them in my two hands, I let them cotug nearer 
problem afresh in a remarkably improved manner, by } and nearer until they touch all along the surfaces + and 
fognding it wholly upon the principle of what we now call} B. They begin to attract one another with a force which 
potential tnergy. Thus, though the formulas in which he | may be scarcely sensible to my hands when their distanee 
expresses mathematically his ideas are scarcely less | apart is fifty micro-tpillimetres, or even as little as ter 
alarming in appearance than those of Laplace, it is very | micro-millimetres ; but“vhich certainly becomes sensible 
easy to translate them into words by which thewhole theory | when the distance becomes one micro-millimetre, or the 
will be made perfecjly intelligible to persons who imagine | fraction of a micro-millimetre ; and enormous, hundreds 
| Proceedings of the Royal Society of Edinburgh, April 21, 1862 (vol. iv.). oF thousands of kilogremmes’ weight, before they come 

2 Royal Society 7ransactions, 1709-13. _into absolute contact. Iam supposing the arew of cach 

as 
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of the opposed surfaces to be a few square centimetres. 
To fix the ideas, I shall suppose it to be exactly thirty 
square centimetres. If my sense of force were§sufficiently 
metrical I should findsthat the work done by thegttraction 
of the rigidified pietes of water in pulling my two hands 
together was just about fofir and a hajf centimetre- 
grammes. The force to do this work, if it had been 
uniform throughout the space of fiftye micro-millimetrés 
(five-millionths of a tentimetre) must have been nine 
ehundred thousand grammes weight, that is to say, 
nine-tenths of a ton. But in reality it is done by a force 
increasing from somethiag very small at the distance of 
fifty micro-millimetreg to some unknown greatest amount. 
It may reach a maximum before absolute contact, and 
then begin to diminish, or it may increase and increase 
up to contact, we cannot tell which. Whatever may 
be the law of variation of the force, it is certain that 
throughout a small part of the distance it is considerably 
more thar one ton. It is possible that it is enormously 
more than one ton, to make up the ascertained amount of 
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work of four and a half centimetre-grammes performed 
in a space of fifty micro-millimetres. 

But now let us vary the circumstances a little. I 
taxe the two pieces of rigidified water, and bring 
them to touch at a pair of corresponding points in 
the borders of the two surfaces A and B, keeping 
the rest of these surfacas wide asunder (see Fig. 1). 
The work done on my hands in this proceeding is 
infinitesimal. Now, without at all altering the law of 
attractive force, let a minute film of the rigidified water 
become fluid all over each of the surfaces A and B : you see 
exactly what takes place. The pieces of matter I hold in 
my hands are not the supposed pieces of rigidified water. 
They are glass, with the surfaces A æd B thoroughly 
clean and wetted all over each with a thin film of water. 
What you now see taking place is the same as what would 
take place if things were exacthdccording to our ideal 
supposition. Imagine, therefore, that there are really two 
pieces of water, all rigid, except the thin film on each of the 
surfaces A and B, which are to be pgt together. Remember 

- also that the Royal Institution, in which we are met, has 
been, for the occasion, transported to the centre of the 


a T 
earth sò that we are not troubled in any way by gravity. 
You see wé are not troubled by any trickling down of 
these liquid films—but I must not spy dowi, we have no 
up and down hére. You see the"liquid film does not 
trickle along these surfaces towards the table, a® least you 
must imagine that it does not doso. I now turn one or 
both of these pieces of matter till they are so nearly in 
contact all over the surfaces A and B, that the whole inter- a 
stice becomes filled with water. My*metrical sense of touch 
tells me that exactly four and a half centimetre-grammes 
of work has again been done; this time, however, not by a 
very great force, through a space of less than fifty micro- 
millimetres, but by a very gentle force acting throughout 
the large space of the turning or folding-together motion 
which you have seen, and now see again. We know, in 
fact, by the elementary principle of work done in a 
conservative system, that the work done in the first case’ 
of letting the two bodies come together directly, and in’ 
the second case of letting them come together by first” 
bringing two points into contact and then folding them 
together, must be the same, and my metrical sense of 
touch has merely told me in this particular sense what we 
all kæow theoretically must be true in every case of pro- 
ceeding by different ways to the same end from the same 
beginning. WILLIAM THOMSON 


(To be continued.) 





THE TOTAL SOLAR ECLIPSE, 1886 
AUGUST 28-29 


THE Eclipse Expedition wil] leave England on the 

29th inst. in the Royal Mail Steamship Vile, timed 
to arrive at Barbados on August 11. We regret to learn 
that Her Majesty’s ship Canada, which was told off to 
assist the Expedition, chiefly by supplying artificers and 
assistance in camping and in the observations, has been 
withdrawn on some “diplomatic” service: This is a 
serious blow to the probabilities of good.results. 

From data supplied by Mr- Hind,the-following details 
have been computed for the Island of Grenada :— 


. Commencement of totality 


| Latitude .“Longitade 
DESNA os We 


“ «M.T. Local time 
2 r ee h. m. s. h m s 
Levera _ I2 13'5 6I 37 23 I7 19 19 IO 51 
Caliveny ... 12 070 > 61 43 23 17 14 I9 IO 22 
Point Saline ... "12 0'5 6I 48  &23 I7 10 I9 958 
Fort Frederick. 12, 3'0% 61 44 23 I7 13 IQ IO 17 
Duration of * Angle from 
totality Azimuth True altitude » point 
m. s. o , o i 
Levera 345 84 12 18 56 87° to W 
Caliveny ... 3 52 84 6 18 48 73° yy 
Point Saline ... 2 48 84 4 18 42 RAL y) 
Fort Frederick . 3 49 84 3 18 46. 17 oa 


The sun’s altitude and azimuth and the angle from 
N. point are given for the commencement of totality. 

The time of first contact for the middle of the island 
[assumed lat. 12° 6"o, long. 61° 4370] is 18he gm. -55s. 
local mean time at 77°°0 N. to W. on the sun’s limb ; and 
ends at 20h. zom. 44s. at 105° N. to E. on the limb. * 

A diagram is given below showing the position of the 
principal stars and planets at the commencement of | 
totality. The distances of the planets from the sun ‘are 
very roughly as follows (the positions of Mercury and 
Venus being shown absolutely, and the directions of tge 
others indicated by arrows) :— s > 


Mercury (Me) = 4 | Mars (Ma) = 15 


Venus (V) =6 vit (S) = 12 
Jupiter } almost in conjunction =3. 9 
Uranus J ` (U) 


Local mean time of transit of Polaris and 6 Ursæ 
Minoris for Caliveny (Grenada), longs. 61° 43° W. :— 


. July 22, 1886 | 
s 


a Transit of Trant of e 
Date 1886 ò Ursæ Minoris Polaris 
hsm s hom s 
August 14 e 8 35 46 i 15 43 24 
I5 Se 8 31 49 «r. 15 39 28 
$ 16 as 8 27 52 at 15 35 33 
17 es 8 23 55 oes 15 31 37 
° 18 ie 8 19 58 vig 15 27 4I 
19 oad 8 16 1 E I5 23 46 
20 tes 812 48%. 15 I9 50 
21 ` 8 8 7 15 15 54 
“22 8 411 I5 II 58 
23 8 o 14 15 8 3 
24 7 56 17 oe 15 4 7 
25 7 52 20 3s 15 O12 
26 7 48 23 RA 14 56 15 
27 7 44 20 ees 14 52 20 
28 7 40 30 . 14 48 24 
29 7 36 33 14 44 28 


sway ay zA 
„sA TEeons, \ 


&Leonis 1 
0 Leonis. Ñ 


’ 





HORIZON e 


Diagram oy cane of stars and planets during the total solar eclipse, 
1886 August 28-29, for Grenada. V = Venus; Me = Mercury; 
« Ma = Mars; J = Jupiter; S= Saturn; U = Uranus. 


We reprint from Science the following paper by Mr. J. 
NormangLockyer :— 

In rder to obt&in the greatest amount of assistance 
frôm observations of the eclipsed sun, it is necessary to 
consider in the most general way the condition of solar 
inquiry at the time the observations are made. If any 
special work commends itself to those interested in the 
probtem,—work which may be likely to enable us to 
emphasise or reject existing ideas,—then that work should 

e %ake precedence of all other. 

Next, if the observers are sufficient in number to under- 
take other work besides this, then that work should be 
arranged in harmony with previotis observations ; that is, 
the old methods of work should be exactly followed, or 
they should be e£pan@ed so that a new series of observa- 
tions may be begun in the light and in extension of the 


old ones. a 
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In my opinior, and I only give it for what it is worth, 
the ee burning questions at the pregent time—questicns 
on whicl¥ information is required in order that various 
forms @f work may be undertaken to best advantage 
(besides eclipse-work)—are these :— 

(1) The true coystitution of the atmosphere of tht sun. 


|, By this I mean, Are the various series of lines of‘the same 


element observéd in sunspots, ey., limited to a certain 
stratum, each lower stratum being hotter, and therefoye 
simpler in its spectrum, than the one overlying it? and do 
some of these strata, with their special spectra, exist high 
in the solar atmosphere, so that the Fraunhofer lines. re- 
represented in the spectrum of any one substance, are the 
result of an integration of the various absorptions from 
the highest stratum to the bottom one? This view is 
sharply opposed to the other, which affirms that the 
absorption of thé Fraunhofer lines is due to one unique 
layer at the base of the atmosphere. i 

I pointed out before the eclipse of 1882 that crucia! ob- 
servations could be made during any eclipse, including 
the time both before and after totality. I made the obser- 
vations: they entirely supported the first view, but I do 
not expect solar inquirers to throw overboard their own 
wews until these observations of mine are confirmed ; and 
I think one of the most important pieces of work to be 
done during the next eclipse is to see whether these obser- 
vations can be depended upon or not. 

One observer, I think, should repeat the work over the 
same limited region of the spectrum, near F; another 
observer should be told off to make similar observations 
in another part of the spectrum. I have prepared a map 
of the lines near E, for this purpose, showing those bright- 
ened on the passage from the arc to the spark, and those 
visible alone at the temperature of the oxy-hydrogen tlame. 
Whereas some of the spark lines will be seen seven 
minutes before and after totality as short, bright lines, 
some of the others will be seen as thin, long lines just 
before and after totality. We want to know whether the 
lines seen at the temperature of the oxy-hydrogen flame 
will be seen at all, and, if so, to what height they 
extend. s 

(2) The second point to which I attach importance is one 
which can perhaps be left to a large extent to local 
observers, if the proper apparatus, which may cost very 
little, be taken out. 

With this eclipse in view, I have for the last several 
months gone over all the recorded information, and have 
discussed the photographs taken at the various eclipses 
in connection with the spots observed, especially at those 
times. ® 

The simple corona observed at a minimum with a con- 
siderable equatorial extension (twelve diameters, accord- 
ing to Langley), the complex corona observed at maximum 
when the spots have been located at latitudeseless than 
20°, have driven me to the view, which I shall expand on 
another occasion, that there is a flattened ring round the 
sun’s equator, probably extending far beyond the true 
atmosphere ; that in this ring are collected the products 
of condensation ; and that ite is from the surfaces of this 
ring chiefly that the fall of spot-forming material takes 
place. 

If we take any streamer in mid-latitude, we find, that, 
while the spots may occur on the equatorial side of it, none 
are seen on the poleward side. 1 regard tle streamers, 
therefore, like the metallic prominences, as a sequel to the 
spot; and ther@ is evidence to suggest that a careful study 
will enable us to see by what process the reaction of the 
photosphere and underlying gases produced by the fall of 
spot-material tends t@ make the spot-material discharge 
itself in lower and lower latitudes, as the temperature of 
the sun’s lower atmosphere gets enormously increased. 

The observationsyof Profs. Newcomb and Langley 
at the minimum of 1878, on the equatorial extension, are 
among the most remarkable. Prof. Newcomb hid the 
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* moon and 12’ of arc around it at the moment of totality | mittee, ang formed in part the basis for the pl4n of opera- 
by a disk of wood, carefully shielding hi$ eyes’ before | tions on this occasion, which, as approved by the Com- 
totality. Paof. Lartley observed at a very @pnsider- | mittee, are as follows :— 
able elevation. It is therefore quite easy to un grstand Coronagraph before and after totality. 


why this ring has not been seen or photographed at maxi- Camera and prismatic camera dy apt Dargin 





















mum., At maximum no precaufions have been taken to totality Sad waa. fed 

shield the eye; no observations have*been ade at a Camera and slit spectroscopes ... ... Capt. Abn 
considerable elevation ; while the fact that the ring, if it Integrated intensity of corona saf nbn ee Rey. 
exists, consists of cool ¢naterial, fully explains how it is Camera and slit spectoscopes ... a De Schuster 


that the photographic plates have disregarded it. Mr. Maunder 

I would propose, therefore, that the repetition of Pref. 
Newcomb’s observations of 1878 be made an important 
part in the arrangements of the eclipse for this year. A 
slight alteration in -the method will be necessary, as the 
ring will be near the vertex and the lowest point of the 
eclipsed sun. 

(3) Another point of the highest importance at the pre- 
sent moment has relation to the existence of carbon. Until 
Tacchini’s observations of 1883, the only trace of carbon 
in the solar spectrum consisted of ultra-violet flutings. He 
observed other flutings in the green near the streamers in 
the eclipse referred to. 

Duner’s recent work puts it beyond all doubt that stars 
of Class ITI. ġ have their visible absorption produced chiefly 
by carbon vapour. S 

On any theory of evolution, therefore, we must expect 
the sun’s atmosphere to be composed to a large extent of 
carbon at some time or other ; so that the highest interest 
attaches to this question in connection with the height in 
the atmosphere at which the evidence of carbon is ob- 
served. The existence of the ultra-violet flutings among 
the Fraunhofer lines tells nothing absolute about this 
height, although I inferred, at the time I made the 
announcement, that it existed at some height in the coronal 
atmosphere. 

These three points, then, are those to which I attach 
special importance at the present time. 

We next come to photographs of the corona. I believe, 
that, with our present knowledge, the chief thing we have 
to seek in such photographs is not merely the streamers 
and their outlines, which we are sure to get anyway, but 
mages on a larger scale; so that in a series of short ex- 
posures we may endeavour to get some records which will 
eventually help us in determining the directions of the 
lower currents. At present we do not know absolutely 
whether these flow to or from the poles. My own impres- 
sion is that the panaches at the poles indicate an upper 
outflow. 

In coming to the photo-spectroscopic observations, I am 
of opinion, that of the two attacks which I first suggested 
for the etlipse of 1875, and which have also been used in 
the last two eclipses of 1882 and 1883, one of them should 
be discarded, and.the whole effort concentrated on the 
other. 

We havt learned very much from the use of the pris- 
matic camera,—one of the instruments referred to; but 
the results obtained by it are not of sufficient accuracy to 
enable them to be fully utilised. On the other hand, 
though the slit spectroscope failed in 1875, it succeeded 
with a brighter corona anf more rapid plates in 1882; 
and, with a proper reference spectrum, every iota of the 
facts recorded can be at once utilised for laboratory work 
and subsequent discussion. 

On these grounds, then, I would suggest that slit spec- 
troscopes lens be used for photographic registration. I 
think falling plates should be used, and that the work 
should begin ten minutes before totality, and continue till 
ten miriutes after; provided the slit be tangential, or 
nearly so, to the limb. 

I may state that arrangements ha@é been made here to 
take such a series of photographs on the uneclipsed sun ; 
and, with the improved apparatus, I am greatly in hopes 
that we may get something worth having. i 


»”» 5: DP 33) 

Observations of chromosphere before 
and after totality, and search for $ Rev. S, J. Perry 
carbon bands during totality ... ... 

Observations of chromosphere before 
and after totality, and direction of 
solar currents during totality ... 

Images of corona on large aah small 
scale (2 inches and # inch) with $ 
photoheliograph and a 6-inch object- Mr. Lockyer 
glass by Henry na a a 

Prof. Thorpe: replaces Capt. Abney in the above list, 


and Prof. Tacchini joins, the. expedition at the invitation 
of the Royal Society.. ; 
e 


Mr. Turner 











WE regret to. learn. of the death: of Dr, Abich, the eminent 
Russian: geologist.. 


Mr. DAVID STEPHENSON, of Edinburgh,. the well-known- 
_ civil engineer;, died at North Berwick on. Saturday last. He 
was born in 1815, and. was.a son.of Mr. Robert Stephenson, the 
celebrated engineer of the Bell Rock and. other lighthouses. His 
abilities in his profession, were: soon. fecognised. He was ap- 
pointed at an early age engineer to: the Lighthouse Board, and 
while occupying, that. position: he: constructed a number of im- 
portant lighthouses, In the: course of his carcer he Held the office 
of consulting engineer to the Highland and Agricultural Society 
and to the Convention of the Royal. Burghs, as also engineer 
to the Board of Fisheries and the: Clyde Lighthouse Trust. Mr. 
Stephenson: was æ voluminous writer’; his more important works 
included ‘A Sketch of Civil Engineering in. North America,” 
“The Application of Modern Hydrometry to the Practice of 
Civil Engineering,” ‘‘ Reclamation. and Production of Agricul- 
tural Land,” and “ Principles.and. Practice of Canal and River 
Engineering.” He was an: occasional contributor to the columns 
of NATURE.. è ° . 


THE death is: announced of Mr, Charles Mano, seven days 
after leaving Colon for France, at the age of fifty-five. M. Mano 
had made various journeys in: S,anish. America for scientific 
purposes. In Mexico he discovered several ancient cities which 
had never before been, seen by any European. He was the 
scientific Commissioner of the Governments of Colombia and of 
Guatemala. bd be 


THE arrangements for the Brighton meeting of the British 
Medical Association on the roth, 11th, 12th, and 13th proximo 
are rapidly approaching completion. In the section of wethology, 
the new science of bacteriology will receive'a good deal of atten- 
tion, and microscopic photographs of these mysterious organisins 
will be shown by Dr. Heneage Gibbes and Dr. Crookshank, 
while the latter will also exhibit the various organisms growing 
in gelatine, &c, e 


WE learn from the Sidereal Messenger for July that the con- 
tract for mounting the 36-inch, objective has been awafded by” © 
' the Lick trustees to Warner and Swasey, of Cleveland, O., for 
42,000 dols. The telescope is to be 57 feet long ; the diameter 
of the tube 42 inches. Provisions are made by which it eill be 
possible for the observer at the eye-gnd af the telescope to 
command all the possible motions, and these same motions can 
This. paper was communicated to the Eclipse Com- also be controlled by an observer stationed on a small balcony, 











* ¥uly 22, 1886s 


NATURE, 275 





+ —T 





e 

20 feet above the floor. It is expected that the mounting will 
be completed in April 1887, and that the glass will be brought 
to Mount Hamilton Ang put in place somé time during the sum- 
mer follwwing. The total cost of the equatorial and dome will 
will be about 164,850 dols. ; the cost of the dome being 56,850 
dols. ; the mounting, 42,000 dols. ; the visual objective, 53,000 
dols. ; the additional Rhotographic lefts, 13,000 dols. 


We have received a copy of the address of Sir William 
Manning, as Chancellor of the University of Sydney, at the 
annual commemoration. The report which it contains is one 
of progress in almost every direction. The death of Prof 
Smith, who had long held the Chair of Experimental Physics, 
led to a re-arrangement of duties, a Professorship of Physics 
being substituted, with a wider and different range of teaching 
in Physical Science, including portions of the duties before dis- 
charged by the Professor of Mathematics as Professor also of 
Natural Philosophy. ‘The list of private benefactions appended 
to the address is a remarkable one. It amounts to 317,414}. 12s. 6d. 
Of this, one amount, the Challis Bequest, is estimated at 
180,000/., and is anticipated to reach about 200,000/. eAs this 
noble donation has only recently fallen into possession, its 
application has not yet been fixed; the only point determined 
about it is that no part of it shall be used on buildings of any 
kind, but the capital shall be kept intact to produce an income 
for direct educational purposes. Another highly important gift 
is the Macleay Natural History Collection, valued at 25,0007. 
A building has been erected to receive the collection, and an 
endowment of 6000/. for a Curator has been promised. The 
other gifts include one of 30,000/. for the library. The amount 
of the donations since 1879 exceed a quarter of a million sterling 
—a magnificent sum for any community, however wealthy, to 
contribute inea few years to a single educational institution. 


On Thursday last week the Photographic Exhibition, pro- 
moted by tbe Glasgow Town Council, was opened in the Cor- 
poration Galleries with a numerously attended conversazione. It 
is the fullest exposition,-historical, practical, and scientific, of 
the art of photography which has yet been given. By means of 
an admirable series of examples it illustrates the development of 
photography from the earliest attempts of Wedgewood, Niepce, 
Daguerre, Fox-Talbot, and numerous other discoverers, to the 
latest products of those who are acknowledged at the present 
day «ts masters of tl art. In the department of photo-litho- 
graphy the numerous methods of photo-engraving and photo- 
type-printing are fully represented by means of exhibits from the 
principal workers in that line. One of the. most interesting 


sections is that which illustrates the applications of photography. 


to the various branches of science, divided into its relations to 
geography, ethnolozy, microscopy, metébrology, and astronomy. 
In the last of these, the greatest of the eecent triumphs in celes- 
tial photography by the Brothers Henry, of the Paris Observa- 
tory, are admirably shown ; and there are also splendid examples 
of a similar kind from the Royal Observatory, as well as from 
Mr. Ae Minslie Common and others eminent in that field. The 
apparatus range from the primitive appliances of Daguerre to 
the latest ones of Messrs. Mason and Co., Glasgow ; Mr. Stan- 
ley, London ; and Mr. Marion, of the same city. Mr. James 
Paton, the curalor of the galleries, has superintended the arrange- 
menfs forthe exhibition, which are of a most satisfactory nature. 


© WE segret to learn of the probable early recall of the Commis- 
sioner of the Philippine Forest Department, and the practical 
suspension of the work in which he is engaged. ‘The step is 
much to be regretted on many grotuids, and it is to be hoped 
the Spanish Government will re-consider its decision in the 
matter. Until recently “our knowledge of Philippine vegetation 
was extremely scanty, notwithstanding the collections made by 
the late Mr. Hugh Caming. Even these it remained for Don 


Sebastiah Vid®ðl, Commissioner of Forests there, to place in 
accessib]€ form, the materials for his recefitly-publéshed ‘‘ Phans- 
rogamay Cumingian Philippinarune”’ having been collected 
whilst engaged in working yp his collections‘at Kew some two 
or three yeags ago. The extensive collections recently ntade by 
the Forest Department, a portion of which has been teans nitted 
to Kew for determination, has, we kelieve, yielded a consider- 
able proportion of novelties, including a number of genera pot 
hitherto known from the islands. Information respecting these 
additions will probably be forthcgming in due course, as already 
we have an outline of the flora at the hands of one of the Kew 
staff. The above, together with the fact that the large island of 
Mindanao, and several others, is practically unexplored, shows 
how much yet remains to be done in this direction, From an 
economic stand-point, and for the development of the natural 
resources of the islands, the work of the department is an im- 
portant one. The demand for timber, owing to the exhaustion 
of the forests in various directions, is assuredly forcing the 
forestry question into the foreground. As an example of how 
little we eknow of the Philippine flora, we may mention the St. 
Ignatius’s bean, of which until recently nothing was known 
Beyond the fact that it finds its way into the markets of this 
country as a source of the deadly poison strychnine, and was 
said to be sold in the market at Manila. Now, we believe, the 
plant has been discovered, and information respecting it will 
doubtless be shortly forthcoming. Such matters as these 
naturally engage the attention of the Forest Department, and it 
will be a matter for sincere regret if the work so well begun 
should come to a sudden termination, just at a time when its 
importance is beginning to be realised. 


A PHILIPPINE correspondent, writing on May 24 last, infor.ns 
us that the great volcano, Mayon, in the south of the Island of 
Luzon, is in eruption. He remarks :—‘‘I tried the ascent, and 
climbed to about 500) feet, when incandescent stones and ashes 
obliged me to come quickly down. I crossed a patch of forest 
——Litsea verticillata, Myrica vidaliana, and Vaccinium abung 
dant—half burnt and covered with ashes. The sight was mag- 
nificent, but not much botanical work t@ be done there, I never 
saw anything like it as a-sublime scene of devastation ; ashes 
and stones and smoke everywhere, and a fearful noise like heavy 
artillery all around.” Ayrica vidaliana, it may be remembered, 
was described only about a year ago, from specimens collected 
at this very spot. At present it has not been found elsewhere, 
though it probably exists on other volcanic peaks in the island. 


Tur Melbourne Argus of June 11 gives some particulars of the 
eruption of Mount Tarawera, in New Zealand, which was 
briefly reported by telegram. ‘The first news of the outbreak 
was received at Auckland from the telegraphist at Rotorua on 
the morning of June 10. He said :—‘‘ We have all passed a 
fearful night here. The earth has been in a continual quake 
since midnight. At, 2.10 a.m, there was a heavy quake and a 
fearful roar, which made every ome run out of their houses. A 
grand yet terrible sight for those so near as we were presented 
itself. Mount Tarawera, close to Lake Rotomahana, suddenly 
became an active volcano, belching out fire and lava to a great 
height. The eruption appears to have extended itself to several 
places southward. A dense ma% of ashes came ‘peuring down 
here at 4 a.m., agcompanied by a suffocating smell as from the 
lower regions. An immense black cloud, which extended in a 
line from Tapeka to Pairoa Mountain, was one continued mass 
of electricity all nighf, gnd is still the same. The thunder-like 
roaring of three or four craters, the stench, and the continual 
quaking of the earth, had the effect of completely frightening 
people.” Things became so threatening that the telegraphist 
deemed it prudent to abandon his post; but he afterwards 
returned. At Wairoa the schoolhouse was fired by the light- 
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ning and smothered in mud and stones, and" tto hotéls were 
reduced to ruiss. Twenty bodies were recovered. k about 
six miles north of Te Awamutu the whole of the suripunding 
country was covered with blue myd 3 feet deep. It was re- 
ported*that all Rotomahana had disappeaged. Many natives 
lost their slives; but the exact number is not known. The 
sounds of the explosion wege heard at Hamilton, about eighty 
mies distant, early in the morning. They were like great guns 
at sea. The windows of houses in Hamilton were shaken. At 
Maketu there was darkness until 10 am. The earthquakes 
lasted from 2.30 a.m. till 8.1 5, with very strong lightning and 
earth-currents. Four volcanoes were going at Wairoa. The 
Tikitapu bush has been uprooted. All the country down to 
Tauranga was in total darkness, with thick clouds of sulphurous 
matter and gypsum in the air. The following description of the 
Scene was given in a message from Taupo :—“ At 3 am. a 
terrific report aroused the sleeping inhabitants of Taupo, when 
an immense glare of a pillar-shaped light was observed to the 
north-north-east. A great black cloud hung over this pillar, 
concave on the under-side, and convex on the upper, whilst 
meteors on all sides shot out from the cloud in every direction 
shedding an unearthly bluish light. Loud reports, accompanied 
by very heavy shocks of earthquake, followed in quick succes- 
sion, and kept on until 6 o’clock, when the daylight and the 
clouds of ashes rendered the sight invisible. At 2.1 5 a.m, the 
two extinct volcanoes of Ruawhai and Tarawera threw an 
immense column of flame and smoke into the heavens. Molten 
lava and hot mud were rained abroad, while huge rocks and 
masses of fire went up and around in all directions, The earth- 
quakes were terrible, Tongariro is quiet. Heavy snow is 
falling on the ranges and the cold is intense. The rumbling 
still continues at Maketu, and dust is still falling. The whole 
country is covered from 1 to 6 inches with dust.” 


THE series of anthropoid apes at the Zoological Society’s 
Gardens at the present time is well worthy of attention. Besides 
o Sally,” the baldheaded chimpanzee (dnthropopithecus calvus), 
which has now been two years in the Regent’s Park, there is a 
second chimpanzee of the ordinary species (4. troglodytes), which 
enables these two forms to be compared side by side. A young 
orang (Simia satyrus) has likewise recently arrived, and a white- 
handed gibbon ( /y/obates lar), from Malacca, deposited by Mr. 
Dudley Hervey, Resident Councillor of the Straits Settlements, 
exemplifies the third type of the highest division of the Quadru- 
mana. It is much to be wished that the long-talked-of plan of 
building à new compartment by the side of the existing monkey- 
house for the Anthropoids could be carried out. At present 
these highly interesting animals are not very conveniently lodged 
along with fhe sloths and ant-eaters, on the other side of the 
Gardens. 


THE half-yearly general meeting of the Scottish Meteorological 
Society will be held to-day, when the following papers will be 
read :—-‘* The Extent of the Argas of the different Mean Anfual 
Rainfalls over the Globe,” by Mr. John Murray ; “ On the Tem- 
perature of the Water in the Firth of Clyde and connected 
Lochs,” by Dr. Hugh Robert Mill, F.R.S.E, 


Mr. Frang E. BEDDARD, Prosector of the Zoological Society, 
has been appointed Lecturer orf Biology at Guy’s Hospital. 


ACCORDING to the programme of the approaching celebration 
of the Sooth anniversary of the foundation of Heidelberg Uni- 
versity, a grand historical procession dgsfened and to be per. 
sonally directed by Prof. Carl Hoff, of the Karlsruhe School of 
Art, will march through the town on August 6, starting at 
ga.m. More than goo persons with 30 horses and 14 state 
coaches will take part in the procession, which is to give a pic- 
torial representation of the five centuries which have succeeded 
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the foundation of the University, and to comprise the following 
groups :—({a) F ounding of the University by Elector Ruprecht I., 
1386 ; (4) public entry of Frederich thg Conqueror after the 
battle of Seckenheim, 1462; (c) nurture of science andè art by 
Elector Otto Heinrich, 1556-59 ; (d) life among the people of 
the Merry Palatinate at the end of the 16th century : procession 
illustrating the vintage 8f the Palatinate; (e) entry of the 
Elector Frederick V. with his consort, flizabeth of England, 
June 17, 1613 ; (f) Bohemian Embassy, 1619; (g) time of the 
Thirty Years’ War (1618-48), and of the War of the Orleans 
Succession (1688-97) ; (4) Elector Karl Ludwig, with retinue, 
1632-80 ; (2) time of the Elector Karl Philipp, 1716-42: hunt- 
ing cavalcade ; (4) Elector Karl Theodor, 1742-99 ; (Z) Restora- 
tion of the University by Karl Friedrich of Baden, 1803: the 
students of the nineteenth century ; (xz) the Burschenschaften ; 
(72) the Corps ; (o) the new German Empire. Judging by the ar- 
rangements now nearly completed, the procession may be expected 
to surpass all previous exhibitions of the kind in the splendour of 
its equipage and the historical truth of its representation, 
which yill be carried into even its minutest details, For the 
sake of a proper view of the procession, stands are to be erected at 
all convenient points along the line of the procession, and the sale 
of tickets for the numbered seats of the stands has already begun. 
A plan of the procession, issued by the firm Koester, Heidelberg, 
(price 20 Pfennige) shows the arrangement of the stands, with 
the prices of the various seats, and gives information respecting 
hotel accommodation, &. A very considerable number of 
lodgings, we learn, have already been engaged by strangers 
intending to be present at the ceremonies connected with the 
celebration. All intending visitors who have not yet secured 
accommodation in respect of board and lodging are invited to 
make early application to the Commission speciajly appointed 
for the negotiation of such business—Wohnungs Commission, 
Rathhaus, Heidelberg. Beds are still to be had at the moderate 
price of 15 marks for the whole term of the celebration, while 
hotel-keepers, &c., have publicly engaged to keep their prices 
within strictly reasonable limits, 


AT the Conference of the Colonial and Indian Exhibition, 
held on the 3oth ult., Prof. Fream read a paper on ‘‘ Colonial 
Forestry,” dealing with the present condition of forestry in the 
larger colonies. In Canada there is need of conservation and 
of tree-planting, and everything now sees ripe for the, esta- 
blishment of a department® of forest conservancy in the 
Dominion. In New South Wales such a department is at work 
under the Ministry of Mines; in Victoria a considerable area is 
reserved, but even this is not commensurate with the demand 
for timber for industrial purposes. In South Australia, Queens- 
land, and New Zealand, efficient forestry departments exist. In 
Australia and the Capg Colony, English forest trees are being 
successfully cultivated, and ‘in all the colonies the reckless 
waste and wanton destruction of former days have given place 
to wise systems of conservancy, such as are worthy of a tree- 
loving people.” . e` 

A SERIES of photographic views from a balloon has been 
taken by M. Nadar, of Paris, whose father, twenty-five years 
ago, was the first to attempt photographing from a balloon, 
with only partial success. The stereotype plates of the views 
taken were presented to the Academy of Sciences at *their 
meeting on July 12. 


e 

SEVERAL attempts have lately been made by the Marquis of ` 
Lorne to transmit live whitefish ( Coregonus albus), which have 
been reared by the National Fish Culture Association, to the 
Isle of Mull, where his lordship is endeavouring to acalimatise 
this valuable American species. After sev@ral futile attempts 
two consignments of them have reached their destination in 
safety. Great difficulty attends the opeyation of removing white 
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fish from one place to another. The best carrier for removing 
them in is an ordinaw carboy filled to the fep with water. Not 
more thag fifty specimens of yearling fish should be placed in 
one carrier, The autumn is the best time for transmitting them. 


` We are informed by Mr. W. August Carter, of the Colonial 
and Indian Exhibition Fisheries Sec&on, that a large speci- 
men of asmooth hound, recently imported into the aquarium 
of the Exhibition from Brighton, gave birth last week 
to ten young ones, this species being viviparous. She 
did not deliver them simultaneously, but two at a time, 
at intervals of about twenty hours, occupying six days in 
yielding the entire number. All the young on appearing were 
perfectly formed, and resembled in every respect their matured 
congeners with the exception of the colour of the upper portion 
of the body and fins, which was white throughout instead of 
grey. Unfortunately nine expired shortly after birth, lacking 
the conditions necessary to their existence, such 2s deep water, 
where in their natural state they always repair for six months 
during their alevin stage. The remaining fish was devoured by 
its parent, which is in excellent condition and moves actively 
around the tank. 


From the report of the Stockholm Observatory for the last 
year, we learn that during the year Prof, Gyldén continued the 
calculations for the development of certain theories respecting the 
chief planets, and that they are so far advanced as to already 
embrace the terms of the first and second orders in relation to 
the masses pertaining to the theory for the system Jupiter-Saturn- 
Uranus.’ The Astronome?-Royal also continued his lectures on 
theoretical astronomy, chiefly supported by King Oscar, which 
were attended by several eminent foreign astronomers, Several 
well-known astronomers from Russia and Germany have also 
pursued their studies at the observatory during the year, two of 
whom, Drs. Shdanow and Harzer, of Pulkowa, having, as the 
result of the same, published important papers on the astro- 
nomical theory of perturbation. Three more parts of the work, 
‘* Astronomical Observations and Researches at the Stockholm 
Observatory,” were issued during the year. 


Berore adjourning this summer the Swedish Parliament 
granted a sum of 325/ towards the continuation of the Acta 
Mathynatica during the ensuing financial year 1886-87. 


e 

We have received Nos. 45-47 of the first part, 34-36 of the 
second part, of the well-known and valuable ‘‘ Encyclopzedia of 
Natural Sciences,” now in course of publication by the house of 
Eduard Trewendt, of Breslau. The three numbers of the first 
part include the seventeenth number of the ‘ Manual of Botany,” 
containing the beginning of an important note by Prof. Oscar 
Drude, of Dresden, on ‘‘ The Systematis and Geographical Ar- 
rangement of the Phanerogams,” illustrated with finely executed 
drawings by the author, and a map. The two other numbers 
bel the ‘ Alphabetical Manual of Zoology, Anthropology, 
and Eehnology,” adwancing that work from “Kalunda” to 
‘*Eandrace.” Nos. 34 and 36 of the second part carry on 
the ‘‘Alphabetica) Manual of Chemistry” from ‘“ Essigsäure” 
to ‘‘Furfurangrappe.” Of special interest is the excellent 
work by Dr. R. Nietaki, of Basel, on ‘‘ Organic Colouring Mate- 
rials.” The 35th number, again, brings us nearer to the conclusion 

of the “Alphabetical Manual of Mineralogy, Geology, and Palæ- 
” ontology,” containing, as it does, paleontological contributions 
by Dr. Fr. Rolles—Trias System, Birds, Wanderings of Plants 
and Animals in the Course of Geological Epochs, Mollusks, and 
Wormy as also mineralogical contributions by the Editor. 
‘The few articles that stil, remain to be written on geology, inter- 
rupted by the sudden death of Prof. von Lasaulx, will be taken 
up by Prof. Heernes, of Graz, so that this “ Handwörterbuch ” 
will be completed in the course of this summer. 
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Tue Pince bf’ Monaco has left Lorinet with his yacht 
Hirondeilelo prosecute the series of marime obseryations begun 
last year.e The cruise will be made between Cape Finisterre 
and the English southern coast. Five hundred tubes have been 
They will .carry 
printed forms of the same kind described on a former occasion. 
Dredgings and thermometric readings will be made on the bottom 
of the sea. 


. ° 

Tug administration of the Jardin des Plantes of Paris has 

organised an exhibition of the objects collected on the Congo by 
M. Savorgnan de Brazza. ° 


Tue Franco-Algerian telegraph system is being completed to 
Biskra, but the communication between Biskra and Tugurth 
and Dabila oasis, situated at 4 great distance to the south, is 
kept up by means of the optical telegraph, the sun being utilised 
in daytime, and at night electricity. The optical system will be 
always kept in operation, as it is apprehended that nomads 
might cut the wires. 


THE Katan Society of Naturalists has issued the fourteenth 


Velume of their Memoirs (Trudy), which contains a very inter- 


esting paper, by MM. Stuckenberg and Vysotski, on the Stone 
Age at Kazan. The commencement of a museum of Stone 
Age implements at Kazan was made in 1877, and now it already 
has a first-rate collection, both in the number and variety o 
implements, and M. Zausailo ff is publishing a beautiful atlas of 
drawings representing them. The paper of MM. Stuckenberg 
and Vysotski contains most interesting details as to the places 
where remains of man were found, illustrated by three maps. 
Three different terraces are seen in the valley of the Volga. The 
upper terrace, rising-50 to 150 feet above the second, consists of 
yellow-brownish sandy clay, covering layers of sand. It con- 
tains remains of mammoths and other extinct mammals, The 
second terrace is much more recent ; and it is on its surface, as 
well as on the slopes of the former, and sometimes on the sur- 
face of the third terrace, that the stone implements are found. 
The third terrace, which is still inundated by the Volga, wae 
probably almost covered by its waters during the Stone Age. 
All implements found are Neolithic ; that is, they belong to 
what we should ‘call the lacustrine period. As to the imple- 
ments themselves, many of which are figured on the sixteen 
plates which accompany the paper, they have mostly been made 
of the local flint originating from the Permian deposits, A 
few are made of the Eocene sandstone which extends to the 
south of the Kazan Government; and, finally, beulders of 
granite, diorite, gneiss, quartzite, and so on, have also been used 
for the fabrication of some of the hammers, Broken pottery, 
together with bones of horses, oxen, and pigs, accompany the 
stone implements. ? 


M. PALMIERI, the director of the Vesuvian Observatory, has 
succeeded in exhibiting the negative electricity developed when 
steam is condensed by cold, and positive electricity liberate] 
when evaporation takes place. *A platinum shell is placed in 
communication with one of the plates of a condenser. The 
golden leaf is separated when a piece of ice is placed in the shell, 
and also when it is full of water if exposed to the rays of the 
sun. The electricity has been proved positive in th first instance, 
and negative in the second. F ° 

Durie the låst few weeks great tracts of the fertile island of 
Seeland, in Denmark, have been devastated by maybugs, whole 
fields and meadows bhying been laid quite bare. Last year the 
damage done was very great, but this year it is far worse, being 
estimated at some 25,000/. The distress among farmers is in 
consequence very great, 


A MIRAGE was observed at Algiers prior to the outbreak of the 
destructive thunderstorm which broke over the city on the 7th 
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inst. Cape Matifan appeared from Algiers lote at hfad with a | 


sharply cut reck of għnite at its extrenity. The témperature 


was 43°°2 C. in the shade, showing that the air above the sea i 


\ 
l 


was very hot, and that the explanatjon of the phenomenon is to 
be fovfid in the same causes as those determining a mirage in 
. the Sahar. The lowering of the temperature was very rapid,. 
falling as much as 2° C. gt Bouzarcah Observatory. The 7th 
inst. was the hottest day that has yet been felt there this season. 
Lightning struck the Government barrack at Mustapha, @nd 
ignited piles of hay, inflictin z damage to the extent of 4000/7. 


past week include a Rhesus Monkey (Afacacus rhesus) from 
India, presented by Mr. F. W. Steward ; a Ring-tailed Lemur 
(Lemur catta) from Madagascar,’ presented by Mrs. Colleutt ; 
six Prairie Marmots (Cyomyps ludovicianus) from North America, 
pvesented by Mr. F. J. Thompson ; two Common Foxes (Canis 
vitelpes) from Russia, presented by Mr. Harrison Cripps, 
F.R.C.P.; a Common Rhea (Rhea am:ricana) from South 
America, presented by Mr. J. W. Bell; four Red-bellied 


THE additions to the Z8ological Society’s Gardens during : 


Squirrels (Seiurus vartegatus) from Trinidad, presented by Mr. l 


R. J. Lichmere Guppy; two Peba Armadillos (7atusia pesh 
from Sonth America, presented by Mr. J. Clements ; a Greater ' 
Black-backed Gull (Zarus marinus), British, presented by Mr. 
Henry Stevens, M.D. ; twenty-four Sand-Lizards (Lacerta agili}, ` 
a Slowworm (Anguis fragilis), a Common Snake (Zrepidonatus | 
natrix) from Germany, presented by Mr. S. Schaefer; two 
Saras Cranes (Grus antigo) from North India, eight European | 
Tree Frogs (Zla arborea) from Germany, purchased; two 
Long-fronted Gerbilles (Gerus longifrons), an Elliot’s Pheasant | 
(Phasianus cllioti), a Bronze-winged Dove (Phips chatlcoptera), | 
a Rarred-shouldered Dove (Geoseta Aumeraiis), bred in the | 
‘Gardens. | 
i 





OUR ASTRONOMICAL COLUMN l 


° ScHULHOF’S RESEARCHES ON THE ORBIT OF COMET 1873 
VII, (Coccia—Winngcke).—The elements of Comet 1873 ' 
VII, bear a certain resemblance to those of Comet 1818 I., which 
was observed by Pons. Prof. Weiss asserts the identity of these 
two comets, and adopts sixty-two years as the most probable 
value of the period ofrevolution. Inthe Bulletin Astronomi jue, 
tome iii. p. 125 æ seg. M. L. Schulhof has published a most 
exhaustive discussion of the orbit of Comet 1873 VII., and has 
gone into the question of its possible identity with 1818 I., as 
well as with 1457 I. (the observations of which by Toscanelli 
have recently been discussed by Prof. Celoria) in a most 
thorough manner. The opinion which he expresses, with some | 
reserve, as the result of his investigations, is that the Comets 
1873 VII. and 1818 I. are distinct bodies with a short period of 
revolution, diaving a common origin. The Comet 1457 I. is 
probably identical with 1873 VII., but it is also possible that 
the two comets, 1873 VII. and 1818 I. are fragments of 1457 I., 
which must have been a much more conspicuous object than 
either of them, to have been seen by Toscanelli and by, the 
Chinese with the naked eye. e 
t 
l 
l 
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SOLAR ACTIVITY DURING THE First HALF OF 1886.—The 
numbers and areas of sunspots have shown upon the whole a 
decided falling off during the past half-year as compared with 
the last six months of 1885, although no month of the present 
year has Sporn, so low a dasly average as December 1885. 
“There has been, however, a-steady increase in the number of 
days on which the sun’s disk was free from spots, one side of 
the sun being, on the average, much le:s spotted than the other, 
causing an apparent short period in the vagation of the spotted 
area, of about a synodic rotation of the gn in duration. The 
month in which the mean daily number of sunspots was least | 
was February ; that in which it was most was March. An 
exceedingly fine group was observed on May 8. 

Prominence: have shown fewer fluctuations in their numbers | 
and size, but have been fully one-fourth less numerous on the | 
average than in 1885. 


* new and different order of ideas. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 FULY 25-31 


(FOR the reckoning of time the ci®il day, commencing at 
Greenwich mean midnight, counting the hours-8n to 24, 
is here employed.) x 
At Greenwich on Fuly 25 

Sun rises, 4h. 15m. ; sovths, 12h. 6m. 14°63. ; sets, 19h. 57m. 5 
decl. on meridian, 19° 38 N.: Sfdereal Time At Sunset, 
16h, 11m. 

Moon (one day after Last Quarter) rises, 23h. 35m.*; souths, 
6h. 39m. ; sets, 13h. 54m. ; decl. on meridian, 11° 23’ N. 


Planet Rises Souths Sets Decl. on meridian 
h m. h. m. h m uatr 
Mercury 6 50 13 46 20 42 10 ON. 
Venus 1 37 9 46 17 55 22 22 N. 
Mars Io 59 16 35 22 II 5 188. 
Jupiter... 9 47 15 54 a. 22 I o 32N. 
Saturn ., 2 43 Io 5r ... I8 59 22 15 N. 


* Indicates that the rising is that of the preceding evening. 


Ovcultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
July Star Mag. Disap Reap. eure Yer 
inverted image 
h. om h. m. r a 
27... 85 Tami... 0.6 0. 0 4... 0 49 QO 224. 
27... a Tauri... 5 ue 3 Ó 3 43 10 297 
27... o Tauri... ... 54... 3 23 near approach 334 — 
July h. . 
25 we 5 Mercury at greatest distance from the Sun. 
28 22 Venus in conjunction with and o° 6’ south 
of u Geminorum, 
28 23... Venus in conjuncion with and 3° 46' north 
of the Moon. 
Variable Stars 
Star R.A. Decl. ° 
ho om olz h. m. 
U Cephei ... ... O 522... BI 16 N. ... July 28, 22 51 m 
Algol .. » 3 08...4031N.... 4, 28, 147 
s3 30) 22 36 m 
B Libre 0. e 14 549. 8 45... gy Bl, 21 22% 
R Scorpii . 16 109... 22 405. e 4, 35 Mt 
U Ophiuchi... ... 17 10°8.,, 1 20N.... 4, 27,23 52 m 
W Sagittarii . 17-578... 29 35S... 55 26, O Om 
B Lyre... . 18 45°9... 33 14 N. a. 5, 26, 2 O ty 
n Aquilae . 19 467... O43 NL... 5, 25, 0 Of 
è Cephei vas 22 24°90 57 SON... 5, 25, 21 30 Af 


M signifies mavimum ; # minimum ; sa segondary minimum... 


Meteor Showers 
The principal shower is that of the Aguarids, maximum 
July 28; radiant R.A, 340°, Decl. 13° S. Other showers are as 
follows :—The Axdromedes (L), R.A. 8°, Decl. 36° N. ; near 
x Persei, R.A. 32°, Decl. 53° N. ; near 8 Ursæ Majoris, R.A. 
165°, Decl. 53° N. ; and near the Pole, R.A. 309°, Decl. 87° N. 
e 





e . 
ON LAYING THE DUST IN MINES 


JN a paper recently contributed to the South Wales Institute 
of Engineers,!.Mr. Archibald Hood, the Presiden jian, — 
“It was probably first suggested by Faraday and Lfelb about 
the year 1845 that coal-dust was in some way infammabje. 
This idea was subsequently set forth by several French 
engineers, but all that was done previous to the year 1875 bears 
the same relation to subsequent demonstrations as the steam- 
engine of Hero of Alexandria bears to the steam-engine of the 
nineteenth century.” ; ` °. 
Assuming Mr. Hood’s date to mark correctly the commencement 
of the real battle between the new theory and its predecessors, 
it cannot surely be urged that the period of ten years which has 
since elapsed has been too long wherein to destroy the vast herd 
of previously existing chimaras, aud to introduce and establish a 
Doubtless the result a homes 
up to the present has been prodigiously gccelegated by the labours 
of the Royal Commission on Accidents in Mines, and of the 


1 «On the Watering of Dusty Mines.” The South Wales Institute of 
Engineers, March 18, 1886. . Bn 
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similarly constituted bodies in France and Germany, all of which 
have been called into existence and have completed their labours 
within the period mamed. Indeed, scayfely had the ink with 
which the English Report was written been dry when the Home 
Office introduced a new Mines’ Regulation Bill which provides, 
amongst other things, that ‘Zr all dry and dusty mines the air- 
was ard traveling reads are to be kept clear of dust OR well 
watered, and a shot is not to be fired Sntil the place and that near 
it is cleare lof dust an& then well watered” (“Alining Journal” ). 

The crudeness of the idea embodied in the first alternative, 
which appears to contemplate the possibility of removing the 
dust from roadways and airways without the simultaneous use of 
water, reminds one of an incident of the interview between 
Christian and the Interpreter (‘‘ Pilgrim’s Progress”) :— 

“Then he took him by the hand and led him into a very large 
parlour that was full of dust because never swept; the which, 
after he had reviewed it a little while, the Interpreter called for 
aman to sweep. Now when he began to sweep the dust began 
so abundantly to fly about that Christian had almost therewith 
been choked. Then said the Interpreter to a damsel that stood 
by, ‘ Bring hither water and sprinkle the room,’ the which, when 
she had done, it was swept and cleansed with pleasure.” 

It has all the appearance of being a compromise between effi- 
ciency on the one hand and ignorance or prejudice on the other, 
and closely resembles, in this respect, the first General Rule of the, 
Act for the Regulation and Inspection of Mines, 1860 (23 and 24 
Vic., cap. 151), according to which a mine was required to be ven- 
tilated only in such a way as to be safe under ordinary circum- 
stances, But just as these qualifying words were found to be a 
cloak for all kinds of inefficiency in the matter of ventilation, and 
had tosbe ultimately expunged after a twelve years’ trial, so we 
venture to predict will this other unscientific alternative, if passed 
into law, cause endless trouble and disaster, and require to be 
similarly dealt with at some future time. 

To lay the dust suffiosently well to prevent the spread of an 
explosion requires a much smaller quantity of water than appears 
to be generally supposed. 

This hasbeen stated more or less directly several times in 
describing the results of coal-dust experiments; but it was 
very clearly brought out in the examination of the workings of 
Pochin Colliery, in Monmouthshire, after the great explosion in 
November 1884. The flame which in that case had all but filled 
the mine, and had penetrated into the remotest parts of three 
districts of workings ventilated by separate air-currents, was found 
to have been arrested by a slight dampness on one of the roadways 
leading to several working places. A cask conveying water from 
a dip place to a point more conyenient to the pumps was hauled 
along this roadway four times every twenty-four hours, and it was 
stated by the manager of the colliery at the time that the dampness 
in question was due simply to accidental leakages from this cask 
and*not to any inte@tional appliqgtion of water for the purpose of 
laying the dust. At the inquest on Mardy explosion also, in 
January last, it was pointed out that a similar accidental or irre- 
gular system of watering appeared to have stopped the flame in 
four different directions, and to have saved the lives of many of 
the workmen (Western Mail, January 21, 1886). 

Systematic walering with the avowed object of preventing the 
spread of explo-ions has hitherto beenepractised in very few col- 
lieries jn this country. Llwynypia Golliery in the Rhondda 
Valley is a notable exception. Soon after the earliest coal-dust 
experiments had been made there in 1875 the intelligent pro- 
prietors and manager constructed a number of water-tanks on 
swag c2ch provided with a perforated pipe at the back like 
dn ardihary waterjng cart. Some of these were intended 
to be drawn by horses along the less frequented roadways, others 
to be attached to the trains of waggons which are drawn along 
the underground railways by means of wire ropes actuated by 
engine-power. The result of watering by this means was satis- 
factory and remarkable. The whole mine became cooler and 
mofe pleasant to live in. The dust, as such, disappeared not only 
from the floor of the roadways but also from the timbers and 
from the ledges formed by the irregular projections in the side- 
walls, and became consolidated intoa firm, compact, and slightly 
humid mass under foot. 

On their first arrival in this country in 1880, MM. Pernolet and 
Agnillon, who were sent by the Commission du Grisou to study 
the state of the Egglish mines, expressed the opinion then gener- 
ally held, that watering the floor of a dry mine would leave 
ample supplies of dust on the timbers and side-walls to carry on 
an explosion once begyn. But after seeing the actual results in 


Llwynypia Cofliery with their own eyes they altered their views 
consider¥bly, as will appear from the follwing exéract from ieir 
Report, which describes this incident of their visit :-~ 

“ Atist, à Lhoynyfia, où les chantiers se ddveloppent juiow'a 
1500 mètres du puils, ef oùt W extraction est de 550 tonnes par jer 
avec un sebi poste, il sufit par jour de 5 wagons aunt caper 
Pun denti-meitre cub, soit de a'soom. deau. Nos atens fu 
constater que les Zaleries élaient pa vlog tres propres et atmosphère 
bès épurée, bien que celte mine passat auparavant pour un: de 
cells oè Vatmosphire Haut le plus chargée et le beisuge de Pius 
receuvert de poussières”! 

About a year and a half age the Home Office began unex- 
pectedly to prosecute the managers of a few widely sevarste 
mines in different parts of the country for firing blasting «buts 
while the men ordinarily employed were underground. ‘The 
practice of blasting under these conditions had been going on un- 
challenged ever since the passing of the Coal Mines’ Regulation 
Act, 1872, and it was with a feeling somewhat akin to conster- 
nation that the colliery owners viewed the new reading then for 
the first time seriously sought to be attached to part of one of the 
General Rules. The manager of the Standard Steam (oal J olhery 
in South Wales was selected out of hundreds of others in the same 
predicament, and a prosecution against him was begun. The 
colliery éwners of the district rallied round the Monmouthshire 
and South Wales Collieries’ As:ociation, and undertook the 
defence. Happily, however, for the ends of justice, as well 
perhaps as for the cause of science, the case soon became inv vived 
in a whirlpool of legal formalities from which, as far as present 
appearances go, it is little likely to escape until after the passing 
of the new Mines’ Bill. 

During the earlier stages of this prosecution the representatives 
and advisers of the owners met the Inspector of Mines for the 
district (the late Mr. T. E. Wales) and asked him to represent to 
the Home Office that they were prepared immediately to submit to 
anew rule compelling them to water their mines systematicaily if 
the objectionable interpretation of the shot-firing rule were w ith- 
drawn. At the same time they expressed the opinion tlut the 
rule they were themselves proposing would afford a real protec- 
tion to the lives of the miners, and that the one they desired to be 
superseded had been founded upon a misapprehension of the true 
causes of explosions. This intelligent proposal was. however, 
allowed to fall to the ground, and the Juggernaut of office rolled 
on its ponderous and relentless course. 

Where simple tanks on wheels are difficult or expensive Yo 
manipulate, they may be advantageously replaced by a syste:n of 
pipes bringing water from the surface, or from a reservoir at a 
convenient height in the shaft, and distributing it at diferenti 
points of the workings, in the form of a fine spray. ‘This 
arrangement has been successfully applied both at Llwynypia and 
Standard Collieries. At the latter colliery the pressure of water 
at the bottom of the shaft is regulated to fifty pounds on the 
square inch, The water pipes, which are one inch and a half 
in diameter, lie on the floor at one side of the roadway, ur are 
supported on timber as the case may be. At distantes of tity 
yards apart upright branch pipes rise vertically from the main to 
a height of about four feet, each provided with a leaden plug 
with one minute hole. The jets of water are directed horiz nially 
across the roadway, and the spray is carried along in the air- 
current, moistening the floor, more or jess, all the way frum one 
jet to the next. The cost of first establishment is stated to be 
about 5% per hundred yards, and the cost of mainterance 
to be almost 7:77. 

4f the dew-point of the air entering a mine were by any 
simple means raised to the nérmal temperature of the «rata 
in which the wonkings are situated, it is obvious that ne sys- 
tem of watering would be necessary, and that any demiable 
degree of dampness could be maintained in the roadways. 
The only objection to this method is, that it would necessitate 
raising the general temperaturg of all dry mines. 

A slight dampness, such as that which prevails in ~hallow 
mines at all tifmes, is sufficient to lay the dust effectually ; and 
it is highly probable that, so soon as anything appivacning this 
condition is maintaiged also in deep mines, we shall have Leard 
the very last of ‘* GBegt Colliery Explosions,” 


W. GALLoway 
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I P, 287, '‘Expoitation et Réglementation des Mines à Gris u en Bel- 
igue, en Angleterre et en Allemagne.” Rapport de Mission fait à la 
Con aison chargée de l'étude des moyens propres à prévenir ies exo'esions 
de griscu dans les Houilléres, par MM. A. Pernolet et L. Aguillon, 
" Angleterre.” Paris, 1881. 
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IX. 

Lt us consider the casey then, on the supposition of small 
masses of matter. Where arg we to find them? The 

answer ie easy ;—-in those small meteoric masses whith an ever- 

increasing mass of evidence tends to show occupy all the realms 

of space. ° 

In connection with this, perhaps I may be permitted to quote 
the gollowing from one of my ‘‘ Manchester Lectures ” :— 

“There is one point to which J think I may be permitted tô 
draw your attention, although at present it rests merely upon an 
unindorsed observation of mf own. I thought it would be 
worth while to try what w nfid happen if I inclosed specimens of 
meteorites, taken at random, in a tube from which I subse- 
quently exhausted the air by a pump. After the pumping had 
gone on for some considerable time, of course we got an 
approach to a vacuum ; and arrangements were made by meaus 
of which an electric spark could pass along this apparent 
vacuum, and give us the spectra of the gases evolved from the 
meteorites. ‘Taking those precautions which are generally sup- 
posed to give us a spark of low temperature, and passing the 
current, we got a luminous effect which, on being analysed by 
the spectroscope, gave us that same spectrum of hydtocarbon 
which Mr. Huggins, Donati, -and others have made us perfectly 
familiar with as the spectrum of the head of a comet. There, 
then, we get the atmosphere of meteorites, not necessarily car- 
bonaceous meteorites, but meteorites taken at random ; and this 
atmosphere is exactly what we get in the head of a comet. 

‘Now let me go one step further ; and to take that step with 
advantage, allow me to refer to another point, . . . that whereas 
Schiaparelli has connected meteorites and falling stars with 
comets, Profs, Tait and Thomson, on the other hand, have con- 
nected comets with nebulæ, both of them being, according to 
tho-e physicists, clouds of stones. Now how has one to carry 
these spectroscopic observations into the region of the nebulæ ? 
A Leyden jar was included in the circuit, and we had what is 
generally supposed to be an electric current giving us a very 
much higher temperature than we had before. What, then, was 
the spectrum? The spectrum, so far as the known lines were 
concerned, was the spectrum which we get from the nebulz ; 
for the hydrocarbon? spectrum, which we get from the atmo- 
spheric meteorites at a low temperature, was replaced by the 
spectrum of hydrogen; the spectrum of hydrogen coming, of 
course, from the decomposition of the hydrocarbon, with the 
curious, but at present unexplained, fact that we got the spec- 
trum indications of hydrogen without indications of carbon. In 
my laboratory work I have come across other curious cases in 
which compound vapours, when dissociated, only gave us one 
spectrum at a time—by which I mean that in a vapour consist- 
ing of two well-known substances, under one condition we only 
get the spectrum of one substance, and under another condition 
we get the spectrum of the other substance alone ; so in others, 
again, of hoth combined. The evidence seems, therefore— 
though I do not profess to speak with certainty—entirely in 
favour of the ideas of Sir William Thomson and Prof. Tait on 
the one hand, and of Schiaparelli on the other.” 

I have given the above extract to show that a mass of meteor- 
ites at a temerature higher than that found to exist in a comet’s 
head could give us the hydrogen spectrum which was discovered 
with such richness in the Nova, which is represented in the 
spectra of most nebulz, and which remained in the spectra of the 
Nova after all the other lines had gone. . 

These considerations enhance‘the interest of the ove to the 
spectroscopist if we accept the bright line observed in the star by 
Dr. Copeland and others to be veritably the chief nebula line. 

This line brightened relatively with each decrease in the 
brilliancy of the hydrogen lines. On December 8, 1876, it was 
much fainter than F, while by March 2, 1877, F was a mere 
ghost by the side of it. On any probable supposition the tem- 
perature must have been higher at the former date. 

Now it is well known that within certain limits the lines in 
the spectrum of a compound body get brighter with decrease of 
temperature, because at the higher one i compound almost 
entirely ceases to exist as such, and we gé& the Jines of its con- 
stituents. It is a fair theory then to suggest that the famous 

> A Course of Lectures to Working Men delivered by J. Norman Lockyer, 
E.R.S., at the Museum of Practical Geology. Revised from shorthand 
notes. Continued from p. 230, 


2 The Lectures fram which I am quoting were delivered many years ago, 
before the spectrum was recognised to belong to carbon. 
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nebula line may belong to a compound. Nay the fact as it stands 
alone further points to the possibility that the compound in 
question contains hydrggen as one of its conséituents. 

At present we know very little indeed fbout these new stars. 
The star which appeared last year in the nebula in Andfomeda 
is, if possible, still more difficult to understand, because, although 
it was so near the centre of the nebula in apparent position, we 
do not know that it was near the nebula locally, or whether it 
was simply in the line of sight. Thereforasthe views with regard 
to that star are much complicated by the fact that it is uncertain 
whether it was associated with a nebula. It may have had nothing 
to do with it. I have received this morning from Paris a photo- 
graph taken by the Brothers Henry, who are working now at the 
Paris Observatory, recording the very interesting discovery that 
apparently growing out of the side of one of the stars of the 
Pleiades is a real nebula. Those of you who remember the 
photographs of the corona during different eclipses will imagine 
that there may be some connection between this star and the 
surrounding nebula, Now it seems certain that there is some 
connection between this star and the nebulg, and it may be that, 
in fact, what we call nebula in this case is a very considerable 
expansion of the star’s coronal atmosphere. So obvious is that 
suggestion, that I spent Jast night in trying to observe its spec- 
trum. Te fog was too much for me, but still, although there was 
very little light, it did look very much as if there were some bright 

“lines in the bright part of the spectrum of the star. And if that 

is so, it will not only show you the possible connection of the 
nebula in Andromeda with the new star in Andromeda, but it 
also shows you the importance of the question of area which T 
brought before you in the previous part of the lecture, if the 
bright lines we got are due, not to the star itself, buteto the 
incandescent area which surrounds it. 

Finally, then, with regard to the new stars generally. That 
they are stars in our sense is, I think, quite impossible. Some 
of them, you know, lose their brilliangy in a very few weeks. 
Now we know that any body like the star which we are most 
familiar with—our sun—if ever it got to a sufficient degree of 
temperature to increase its light ten or twenty times, would not 
lose its temperature in ten or twenty days, or ten or twenty years, 
or ten or twenty thousand years, so that the more rapidly any of 
these bodies cool down, the less likely is it that the bodies which 
cool down have any considerable mass. - 

So obvious was that that on the appearance of the star in 1866 
I made the suggestion, as I have said, that the body which 
gave us this light might be quite close to us. Well that was 
negatived. It was found that it was not—that it was at a stellar 
distance—that it was no more possible to tell its distance than 
it was that of an ordinary star. 

We are driven then to the conclusion that, as we must account 
for a tremendous increase of light, and we know that this light 
was produced at a very great distance, and hat one very large 
mass cannot be in question, we must distribute the light among 
a great many masses—the idea of a collision between two stars 
must give way to the idea of some action of a meteor-swarm in 
the case of a star already existing, like T Corone, and of a 
collision between two meteor-swarms in the case of a new one 
like that of 1876; that seems a possible explanation of a great 
many of these ‘‘stars ”—the components of meteor-streams driven 
to incandescence supplying that light in consequence of, the in- 
numerable multitude of their components, the light dying out 
very quickly because these innumerable components are small 
and far apart. 





The next order of variable stars to whichel shall refer you is 
very well represented by 8 Lyre. The curious point about this 
star js that it has a double minimum. Another star, n Argiis, 
with a bright line spectrum, is also remarkable from the fact 
that its maximum varies in the same sort of way. . 

In this star we get a number of differences. If you start from 
the maximum of the star you find it of three-and-a-quarter mag- 
nitude. It then in three-and-a-half days goes down to four-and- g 
a-quarter, Jt then goes up so that in about six days at gets 
back again to its original brilliancy. It then goes down again, 
but does not stop where it did before, but goes half a magnitude 
lower, and then at last it ends the sequence of phenomena by 
getting up to its original brightness in thirteen days. e 

Now, although we cannot explain how ig is, we have the fact that 
a curve of that kind is associated with a bright line spectrum. In 
n Argtis, one of the most remarkable stars in the heavens, we have 
very much the same conditions. This star istn the southern hemi- 
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sphere, and during the last twenty or thirty years a considerable line sptrum hike 8 Lyre, has a period not of thirteen days, but 
discussion has been going on among astronomers as to whether of sevenly years. We find that the starpwhich isat first possibly 
the surrounding nebula is or is not chafiging its position with below a sixth magnitude star, rises yp to the first magnitude, but 
regard to the star. Siow what happens to the star? I may, then g&es down to the second, and socn. The curve shows a 
tell yo& that the curve is only a rough one. But still you see « period of seventy years, tle curve being very irregular. 
the point fairly enough, This is, that this star, which has a bright | The thir and fourth classes, so far as we can see, fesemble 
0 





Fic. 27.—Light curve of # Lyre. 





our sun. The curves suggest that of the sun’s spot period, when { is in the constellation of the Whale, and what happens to it in 
we can make anything out of them at all. | just a little less than a year is this, First it is of the second 

But when we come to another class, in which we get a large | magnitude, and then in about eighty days it descend. to the 
light change in one period, there is onestar, the history of which | tenth magnitude, and then, so far as the observations have gone, 
is so extraordinary that it is quite worth while to throw its light | it is invisible. ln about another hundred days it again becomes 
curve on the screen, Itis called Mira, or the Marvellous. It j visible as a star of the tenth magnitude, It then increases its 





Fic. 28.—Light curve of Mira. 


light to the second magnitude, and,begins the story over again. | known. Below the tàth magnitude no observations have been 
But sometimes at the maximum its brilliancy is not quite constant. | made, because it is very difficult to observe a star under those 
That 1s to say, sopietimes it goes nearer the first magnitude than | conditions. What one knows is that it remains invisible for about 
the second. What happens to the light of the star below the | 140 days or something like that, and then it begins its cycle over 
tenth magnitude it is impossible to say. Whether it follows | again. 

more nearly either of the dotted curves in the diagram is not The next diagram illustrates the last conditions of variability, 
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the class of stars in which, if you remember, I tgjd youghat the 

variability propably dig not depend upon the star igelf, but 

upon its surroundings ; and this is the famous star Algol, which 

is always visible in our latitides. The history of the light ehanges 

of Algol is this. If we take the begjnning of a cycle it is a star 
$ e 
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of the second magnitude. Suddenly in three hours it goes down 





to the fourth, and then it comes up in another three hours to the 
second, and goes on 
it goes down again, 
another three days, and 


again for very nearly three days ; and then 
mes up again, ard goes on again for 


so on. The diagram shows the exact 


Fic. 29.—Light curve of Algol. 


hape of the light curve as it has been determined by Prof. 
Pickering, dividing the light into a thousand parts. 





Fic. 30.—Plan and section of the orbit of the Companion of Algol. 


There is another star very like this—a star which is in 81° N. 
declination, No. 25 in a well-known Catalogue. The difference 


š ; 
between Algol and this is that the rise and fall are a little more 
rapid. Its light is feeble for about the same time as the other 
one, but at the bottom the curve is flat, by which I mean that, 
instead of going suddenly down and coming suddenly up again, 
it stops at its least luminosity for some little time. 

Prof. Pickering has shown, I think, beyond all reasonable 
doubt that what is happening is this, If we take this diagram to 
represent in plan a large star giving out light, and B, C, D, 
E, F represent also-in plan different, positions of a dark body 
revolving round that central star; and then if you take the 
thing in section, so that the star and its satellite are repre- 
sented as they reniy are in the plane which joins the earth 
and the star, you will see that in one part of the revolution of 
the dark body it eclipses the light body. Now, a further inves- 
tigation of those conditions in the case of the second star has 
shown that there must be a tgtal eclipse, &nd ‘therefore Prof. 
Pickering draws the conclusion that in the former case the light 
of the body which revolves round the central one may be con- 
sidered as #i/—that is to say, that it isa dark body ; but that in 
the case of the star D. 25—81° N.—there must be lumin- 
osity from the star which eclipses the other. Anda very beautiful 
justification of that has recently been noted, because, although 
there is no change in thesspectrum of Algol, there is a consider- 
able change in the spectrym of that star the bottom curve of which 
is flat, showing that probably the companion has a large coronal 
atmosphere, and that the light of the central star has to pass 
through it. The light of the composite star practically changes 
from green to red very much as our sunlight would «tt 
had to pass through the atmosphere of angther sun itself 
coming between us, : 

I have prepared two or three other notes with regard to thoge 
special matters -touching the stars which depend upon their 
distances, to show you that our sun, after all, isa small star— 
that there are several suns in the universe near enough to us to 
have had their distances already determined, which are conskler- 
ably more brilliant and more imposing in every way than the 


star which is near us. But the clock tells me that I must Jgave all @, 


that to some other time, and I now end the course by thanking 
you very much for the indulgence that you have shown me ‘in 
listening to what I have begn able to tell you with regard to the 
constitution of our central body, and to the application of the 
knowledge which we have got in that way tp an endeavour to 
cull some of the secrets of the physic&l construction of those 
suns which are very much farther removed from our ken. 
J, Norman LOCKYER 
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Physical Societys]yne 26.—Prof. W. sÈ. Ayrton, F.R.S., 
Vice-Pregident, in the Sair Me. E. M. Langley was elected 
a Member of the Society.—The following communications were 
read :—Ow certain sources of error in connection with experi- 
ments on torsional vibrations, by Mr. Herbert Tomlinson. 
During a long series of researches on the torsional elasticity and 
internal ‘friction of met®s, the author has come across the fol- 
lowing sources of error in connection with torsional vibrations. 
In some of the earlier experiments a horizontal brass bar was 
suspended by a wire and oscillated, the times of oscillation 
being observed by the ordinary lamp, mirror, and scale. The 
moment of inertia was varied by sliding two brass cylinders, 
suspended from the bar by fine wires, backwards and forwards 
along it. It was then found that under certain conditions the 
bar executed a few vibrations of rapidly decreasing amplitude, 
came to rest, and then commenced to swing again, the ampli- 
tude increasing to a maximum, again decreasing, and so on. 
This effect was finally traced to an approach to synchronism 
between the time of oscillation of the bar and that of the 
small cylinders about their axes of suspension, the absorption 
of energy being due to these being set in vibration. The effect 
entirely disappeared upon clamping the cylinders rapidly @o the 
bar. On another occasion, however, the old phenomenon re- 
appeared, and after much time spent in investigating it, was 
found to be due toa somewhat similar cause, a near approach 
to synchronism between the periods of torsional and pendulous 
vibrations, If the axis of the wire passed accurately through the 
centre of mass of the vibrator, this would not occur ; and this condi- 
tion it is practically impossible to fulfil. Another source of error 
lies in the fact that, in a wire recently suspended, the torsional 
vibration-period will always be found to be slightly greater than 
when it has been suspended for some time and frequently oscil- 
lated.—On a mode of drivig electric tuning-forks, by Prof. S. 
P. Thompson. It is invariably found that the frequency of an 
electrically maintained fork is continually changing. This great 
inconvenience the author believes to be due to the fact that the 
impulses are given to the prongs at a disadvantageous moment, 
namely, when they are at the extremities of their swings. It is 
desirable that the impulse should be given at the middle of the 
swing, and to effect this it is suggested that each fork should 
make and break the circuit of the magnet influencing the other 
one, and it was shown how the electrical connections could be 
made to effect this in a simple manner.—Prof. Silvanus P. 
Thompson then.read some further notes on the formule of the 
electrc-magnet and of the dynamo. The author pointed out that 
a misapprehension of his former paper on this subject had given 
rise to certain critical remarks by Dr. O. Fröhlich, to which he 
replied, The author also explained the new form given recently 
by Dr. Fröhlich to the formula of tl electro-magnet, rendering 
it much more readily applicable to the various equations of 
dynamo-machines. Formerly the Lamont-Frdhlich formula had 
been written— 
m= M eam ; 
1+ kx 


where M and & are constants, and x the m&gnetising force. Dr. 
Frohlich nqw suggested a formula of the ferm— 
eis 
x +x” 
whererdlaiial'¢ maximum value of #, and where x is either the 
current ox thè potential applied to the electro-magnet, and x’ the 
diacritical value of the same; the ‘diacritical” value, as 
defined by the author in 1884, being that value which produced 
the state of half-saturation of the magnetic circuit. The author, 
folowing the lines laid down by Fröhlich in the use of this equa- 
*tion, showed that the general equation of: the self-exciting 
dynam@is necessarily of the form 


» Ņp=¥-y, 

where y is either current or potential, y’ the “ diacritical” value 
of the same, and ¥ the “maximal” value of the same ; that is 
to say, is the value which y would hafe if the given machine 
were run at the given speed and with the given internal and 
external resistances, ut paving its magrets independently 
excited to absolute saturation, Further deductions concerning 


the ‘dead turns” of the dynamo, their independence of speed, 
eo. 


m= Y 
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and ool of upon the resistances of the circuit and upon tic 


constructida of the machine were showr. e A 
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Linnean Society of New South Wales, April 28.-— 
Prof. W. J. Stephens, F.C.S., President, in the chai: ~ 
The following papers were read:—On some Lepidoptera hm 
the Fly River, New Guinea, by E. Meyrick. Mr. Meyiic’<’s 
paper contains an account of the Lepidoptera (Heteroceias, col 
lected by the recent New Guinea Expedition. Specimens Ob 
twepty-five species were met with, of which fifteen appear to be 
new, and are described by Mr. Meyrick. Nearly all cf th se 
may be said to be of normal Indo-Blalayan types. A few +}. ci- 
mens, from their bad condition, were wnidentifiable or unfit foi 
description. —Catalogue of the described Coleoptera of Austretia, 
part 4, by George Masters. This part contains the name- of, 
and references to, all the known species of the families-- 7)...a 
ide, Eucnmide, Elateride, Cebrionide, Rhipidocerida, Da ch- 
tide, Malacodermide, Clerida, Lymexy lonidc, Cuges de, Lair- 
ide, Civide, Bostrychida, Tinebrionida, Cistdise, Pitta, 
Monommatide, Mllandryide, Lagriide, Ledilida, Anth da, 
Pyrochroide, Mordellide, Rhipidophoride, Cantharide, an: 
CGidemerida, numbering 1494 species.—Miscel’'anea Entenc- 
logica, by William Macleay, F.L.S. This is the first of a suties 
of papers descriptive of some of the new or rare Cr leopter. ir 
t®e Macleay Museum. The intention of the auth -r is te 
accompany these de criptions with a general review of the 
genera or groups dealt with. ‘Lhe present paper is a revisi n cs 
the genus Diphucephala, to which over twenty new spcis» ae 
added.—A revision of the Staphylinide of Australia, port 1. 
by A. Sidney Olliff, Assistant Zoologist, Australian Mus. un 
The object of this paper is to furnish entomologists with descrip 
tions of all the Australian Staphylinidæ at present know:, t> 
summarise the characters of the genera, and to make known . 
number of new forms. ‘his first part contains the sub-faanils 
Aleocharinz, of which the tribes Aleocharina, Gyrophzenina, anu 
Gymnusina are all represented. Among the most remarkat le ol 
the new forms belonging to the first of these tribes is a s} scic~ 
from New South Wales described under the name «Af fan 
uris (gen. et sp. nov.), and characterised by having the vasu: 
joints of the antennze enormously dilated on the oater side , the 
second joint being twice as broad as long, the third e sally 
broad, but shorter, the fourth, fifth, and sixth shorter an | 
gradually decreasing in breadth. In facies the spesies rese nbles 
a Pelioptera—Notes from the Australian Museum, by ia P. 
Ramsay, F.R.S.E., and J. Douglas Cgilby. ‘Iwo spewes «i 
fish are described in this paper—J/yripristis carneus, itv a th 
Admiralty Islands, presented to the Australian Museum Ly Cay. . 
Farrell, and Sygnathus parviceps, from the Clarence River di- 
trict, presented by Mr. Temperly, Inspector of | iskeries.—TL > 
Hon. James Norton exhibited a number of fossils „Chete'es an 
Spirifers) from Black Head, a few miles south of hiama. 
Also, specimens of a porphyritic rock from Coolangatta, Shoal- 
haven, with the large crystals present in some, and decom pose. 
by weathering in others.—Mr. Whitelegge exhibited spe.imen~ 
of a large species of Nitella with the follow ing explanatory note. 
‘© A short time ago I found in the Parramatta River a very 1- 
markable member of the above genus, It is an erect giowin; 
plant between 3 and 4 feet in height, mostly branching*n. ar the 
base, and giving off some five or six whorls of simple ‘eave, 
each leaf consisting usually of three cells, sometime of 0.-.y two. 
The stem and leaves (six in number) are usually about ‚^, of an 
inch in diameter. The internodal cells of the stem are usually 
4or § inches, but sometimes much longer. I have masur i 
some of the largest yet found, and they are from 7 inches up t> 
84 long. Itis highly probable that the cells of this p:n: œs 
larger than those of any hitherto recorded. There are severs! 
other features which may not have been noticed in the genw. 
For instance, the leaves can be rea.tily disarticulaty] i om tie 
stems without any apparent injury*to either. When% cell ~ 
ruptured the sound produced is not unlike that of the bur-ting o¢ 
the air-bladders or. seaweeds. The rotation exhibited in the 
inner nodal cells differs from that of the stem and leaves, ina~- 
much as the chlorophyllgranules take part in the gene al rotz- 
tion. The protoplasm inthe young leaves, when viewe ludes 
the microscope with the edge of the cell in focus, appe rs as a 
series of elevations and depressions, and with the higher pail oi 
the cell in focus, these elevations appear as clear spares su. 
rounded by small granules. Within the layer of pre te plas: 
there exist large numbers of spherical clusters of necdle-like 
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crystals, which circulate along the line of demarcatiog between 
the cell-sap and the protoplasm.” 7 7 


° PARIS e 

Academy of Sciences, July 12.—M. Jurien de la Gravière, 
President, in the chair.—On the relations that exist between the 
geodetio and geological sciences, by M. Faye. The author's 
remarks are intended to show that the distinction formerly 
drawn between these tw8 sciences can no longer be maintained. 
‘Thus in’geodesy, for example, the sum of the forces acting on 
the terrestrial globe cannot be considered apart from those in- 
cessantly modifying its relief The recent objection regarding 
the Quaternary glaciers i8 specially dealt with, not from the 
geological standpoint, bift from that of the attraction exercised by 
them on the seas.—Note on the navigation of the Suez Canal at 
night, by M. de Lesseps. The question of nocturnal navigation, 
which would practically double the capacity of the canal, has 
now been studied exhaustively, and successfully solved by the 
adoption of signal lights along the route and electric lights on 
board the vessels in transit.— Experiments on waves, and espe- 
cially on the diminution of the mean lateral pressures of undu- 
lations in canals, by M. A. de Caligny. A series of experiments 
are reported made on a miniature artificial canal, with the view 
of testing the various actions of translation and sida pressure of 
the waves on floating bodies.—Reflections on the critical re- 
marks of M. Hugoniot, which appeared in the Comptes reni®s 
of June 28, by M. Hirn. The reference is to the author's last 
experiments on the flow of gases, some of whose conclusions 
are here sustained against M. Hirn’s objections.—Identity of 
origin of the fluorescence Z8 by reversion, and of the bands 
obtained by Mr. Crookes in vacuum, by M. Lecoq de Boisbau- 
dran. It is shown that the red band 619 of Mr. Crookes’s 
former spectrum of yttria is due to the same earth as the author’s 
band Z8 obtained by reversion, and that this band does not 
consequently characterise a new element.—Observations made 
during the cholera epidemic of 1885, by M. A. Guérard.— 
This work, by the engineer-in-chief of the Marseilles harbour 
works, traces the progress of the epidemic during the 
years 1884-85, and attributes its virulence primarily to the 
contaminated waters of the little River Huveaune used 
for domestic purposes in the districts which suffered 
most. — Observations of the new planet 259 and of the 
comet Brooks III., made at the Observato-y of Nice (Gautier 
equatorial), by M. Charlois.—Solar observations during the 
first six months of the year 1886, by M. Tacchini. These 
observations show a progressive diminution of the phenomenon 
of solar spots, as well as of the solar protuberances.—On the 
Peruvian metrical standard, by M. Foerster. Admitting the 
authenticity of this standard, the author asks that accurate deter- 
minations be made of the value in metres of its two lengths, in 
order that all geodetic measurements, old and recent, be re- 
duced to the same unity, that is, the international metre. In 
some subsequent remarks the same course was urged by M. 
Wolf@-Note on M. G, A. Hirn’s experiments on the discharge 
of gases through orifices, by M. Parenty.—A new method of 
constructing the screw, by M. Trouvé. During the course of 
protracted experiments on the application of electricity to the 
propulsjpn of ships, the author has been led to study the various 
forms of screw now in use, and to devise another, here de- 
scribed, of far more simple structure.—On a physiological condi- 
tion influencing photometric measurements, by M. Aug. Char- 
pentier.—On the heat of formation of selenhydric acid, by M. 
Ch. Fabre. The three methods here described for measuring 
this heat of formation yield a mean of —9°44 cal. for gaseous 
selenhydric acid.—On a new species of asparagine, by M. A. 
Piutti. This new substance, recently discovered by the author 
while assisting at the preparation of asparagine in M. G. 
Parenti’s laboratory, at Sienna, has a rotatory power, as deter- 
mined by Laurent’s great polarimeter, equal to, and with con- 
trary sign to that of ordinary asparagine. The paper elicited 
some remarks by M. Pasteur on the great diference in taste of the 
two varieties of asparagine.—Distribution of a base between 
two acids; special case of the alkaline chromates, by 
M. P. Sabatier. — On the titanate of crystallised baryta 
and strontian, by M. L. Bourgæis. This paper is de- 
voted to a study of the crystallised earthy alkaline titanates, 
which are obtained by the application of the known method— 
fusion of the elements of the salt in the corresponding chloride. 
—Action of chlorine on the seleniocyanate of potassium, by M. 
A, Verneuil. From the experiments here described, it appears 


j 


*that the action of chlorine on the alkaline selenideyanates differs 
greatly from that which it exercises on the corresponding sulpho- 
cyanates. Bromine and iodine give rise to analogous pheno- 
mena. — Transformation of glucose to dextrine, by MM. E. 
Grimaux and L. Lefévre. The transfornfation here effected for the 
first time is shown to throw some light on the somewh&t obscure 
history of the dextrines.—On the transformation of the amides to 
amines, by M. H. Baubigny.—Isomery of the camphols and cam- 
phors ; camphol of valerfan, by M. Alb. Haller, A comparison of 
the properties of this camphol and its derivatives with those of the 
camphol of N’gai and its corresponding derivatives shows com- 
plete identity between these two products. In a further com- 
munication the author hopes t» show that these two camphols 
themselves are also identical with that derived from the spirit of 
madder.—Electrolysis of an ammoniacal solution with the elec- 
trodes of carbon, by M. A. Millot.—On an alcoholate of crys- 
tallised potassa, by M. Engel. The body here determined, and 
named ‘‘alcoholate of potassa,” has the formula— 

KOH + 2(C,H,0). 
—On propionic acid, by M. Ad. Renard.—Researches on the 
development of beetroot (continued) ; general conclusion; by 
M. Aimé Girard. —The law of connections applied to the mor- 
phology of the organs of the Mollusks, and especially of Ampul- 
lariayeby M. E. L. Bouvier.—On the presence of Ricins (Mallo- 
phages) in the quills of birds’ feathers, by M. Trouessart.— 
On the absorption of carbonic acid by leaves, by MM. Dehérain 
and Maquenne. From the experiments here described it is 
shown (I) that the proportion of pure carbonic acid absorbed 
under atmospheric pressure varies with the quantity of water 
contained in the leaves ; (2) that the coefficient of absorption of 
this acid by the water contained in the leaves is in the normal 
temperature superior to the coefficient of solubility of the same 
gas in water ; (3) that the absorption is extremely rapid, which 
explains how the foliage is able to extract the extremely minute 
quantities of carbonic acid (some teg-thousandths) contained in 
the normal atmosphere.—On the crystallographic association of 
the triclinic felspars, by M. R. Bréon.—On the ‘‘ ophite” erup- 
tive rocks of Corbières, by M. Viguier.—Note on the primitive 

and Cambrian micaceous schists of Southern Andalusia, by MM. 
Ch. Barrois and Alb. Offret --On injections of toxic gaseous 
medicines through the rectum; successful ‘treatment of pul- 
monary affections by this means, by M. L. Bergeon. 
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ELEGTRIC TRANSMISSION OF ENERGY 
Electric Transmission of Energy. Ry Gisbert Kapp, C.E. 
(London: Whittakeņand Co., 1886.) 

GINCE the invention of the electric telegraph the sub- 
ject of the electric transmission of energy is that 
subject which of all others has most attracted the atten- 
tion of practical scientific men. Under this head are 
comprehended every form of telegraph and of telephone, 
electric railways, and the electric transmission of power 
for the driving of lathes and other machines. Even the 
novel apparatus which has been described for enabling 
us to see what is happening at distant places and the very 
transmission of light itself through the interstellar ether 
must be regarded as parts of the great subject which Mr. 
Kapp has undertaken to treat of in this small vol&me. 
On examining the book, however, it will be found that 
the author has wisely confined his attention to the electric 
transmission of energy for the purpose of its being trans- 
formed at a distant place into mechanical energy for driving 
machinery, Indeed, it may be said that much more than 
half the book is devoted to the subject of the dynamo- 
machine, and that much less than half of it is devoted to 
the subject of the electric transmission of energy. Before 
electric energy can be transmitted it is necessary to 
produce it. It is rather difficult to imagine a store of 
electric energy existing anywhere and ready for trans- 
mission; and hence its production, transmission, and 
transformation into some other form of energy are circum- 
stances which are exactly coincident with one another: 
as its transmission therefore implicitly involves its pro- 
duction and transformation, Mr. Kapp is perfectly justified 
in devoting as much of his book as he pleases to a 

description of the dynamo-machine. 
_ Few people are better qualified to speak from experi- 
ence of the most recent practice in the manufacture of 
dynamoemachines tham the authgr of this book, and his 
paper entitled “Modern Continuous-Current Dynamo- 
Electric Machines and their Engines,” read on November 
24, 1885, before the Institution of Civil Engineers, and 
the discussion upon it, are to be regarded as exceedingly 
valuable helps to the electrical engineer. This book will 
be valuable to students who do not posgess a copy of Mr. 
Kapp’s original paper. It contains additional matter, 
much of it good ; but to some of it we would offer a mild 
objection. For example, some distinction might have 
been mat@between the magnetic theories of Weber and 
Prof. Hughes. Mr. Kapp has certainly a good working 
knowledge of the theory of the dynamo-machine, and he 
leads up to the theory in a very ingenious way, but we 
are afraid that students will benefit more by reading an 
element&ry treatise on electricity and magnetism, the 
writer of which may have had less originality than Mr. 
K&pp, tharf by taking their elementary notions from this 
book. Thus, for example, the following statement may 
have a perfectly orthodox meaning t8 Mr. Kapp :—“ We 
can eithereassume that the lines are of different strength, 
and that the mechanical force with which a given free 
magnet pole is urged along any one particular line, is 
dependent on the strerfgth of that line, which may be 
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different om that of any other ling belonging to the 
same field” (p. 18); but it will giye great trouble to a 
student ho knows that the resultant force is not the 
same at all pgints in a line? of force, and who will find it 
inconsistent with the statements which Mr. Kapp has 
himself to make later on. Š 

Again, we are disposed to think that it would be 
graceful in Mr. Kapp, and other makers of dynamo- 
machines at the present time, to give a little more 
credit to Gramme, and to refrajn from dwelling so 
much on the great advances which have been made 
in recent years in the construction of dynamo-machines. 
When we compare modern machines with the Gramme 
machine of ten years ago, we see improvements on the 
original machine certainly, but they are very small. They 
consist mainly in ways of winding the conductor on the 
armature, so that it shall not readily slip or heat. How 
little of an essential kind has been introduced in the field- 
magnet arrangement may be gathered from the sheet of 
dframs given at p. 102 of this book. In fact, a modern 
dynamo-machine may be said to be a Gramme or Sie- 
mens machine, the field-magnet circuit of which has been 
modified in a fanciful manner. Happily such modifica- 
tion in shape, however fanciful, does not seem to have 
impaired very much the efficiency of the arrangement, 
whereas it has enabled makers to greatly alter the outside 
appearances of machines, so that good Gramme and 
Siemens dynamo-machines are no longer called by these 
names, but by the names of the makers who have given 
them such various outside appearances. Large modern 
machines are superior to ancient small machines in 
efficiency and in the “output” per pound weight: firstly, 
because they are larger—and this is the main cause of 
their -superiority ; secondly, because the mechanical 
engineers to whom the details in construction have 
always been intrusted are now, some of them, slightly 
acquainted with the laws of electricity and magnetism ; 
and, thirdly, because the manufacture of numerous 
machines has enabled costly manufacturing tools to be 
introduced, and these tools enable a method of construc- 
tion to be employed which would in the past have been 
prohibited by the expense. j 

Again, we object somewhat to Mr. Kapp’s use of the 
terms “theoretical” and “ practical.” For example, in 
discussing the efficiency of the electromotor when doing 
various amounts of work, at p. 129, he says that a certain 
statement which he has made is theoretically quite accu- 
rate, but from a practical point of view it requires some 
modifieation, and he proceeds to show that the want of 
accuracy was due to the fact that all considerations of 
magnetic and material friction had been neglected. We 
should have said in such a case that the statement was 
theoretically quite inaccurate. We consider that much 
mischief is occasionally done by What is usually calæd the 
comparison of thegry and practice. If the mathematica! 
results derived from some hypothesis which is evidently 
wrong be called a thgory, we must of course have dis- 
agreement between theomy and practice, and it is greatly 
in consequence of this that the majority of practical 
engineers have acquired a contempt for theory and for 
the reading of books which deal with the theoretical 
principles underlying their professional work. If the 
results of speculation on absurd hypotheses must be 
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compared with facts, the terms to be used a 
thetical” and “ practical.” l "3 
This is one of three advertised books of “The 
Specialists’ Series” which deal with electric enzineering. 
Another*of the three is devoted to the subject of magneto- 

- and dynamo-electric mechines, and the third is on electric 
lighting. We think it probable that in the greater part 
of Mr. Kapp’s book he is going over ground which belongs 
almost altogether to the author of one of the other books 
of the series. As Mr. Kapp treats his subjects well, 
however, we cannot much object to this ; but what we do 
object to is, that while taking up the subjects of the other 
authors, he has not given us his own subject. In sixty- 
three pages, or about one-fifth of the book, an instructive 
account is given of the various attempts which have been 
made to drive carriages on railways, telpher lines, ploughs, 
cranes, fans, and pumps, and we understand from Mr. 
Kapp’s introduction that it is to this sort of transmission 
of energy that his book is devoted. e 

Now it is not merely sufficient for the author to give 
an account of what has already been done in this way; 
the reader expects a correct theoretical treatment of the 
whole subject, the cost of conductors, the fall of potentia] 
along the conductor, and the efficiency of transmission. 
These questions are sufficiently well taken up for a treatise 
on electric lighting, but for a book on the electric driving 
of machines at a distance the subject can hardly be said 
to be touched upon. Thus, for example, the develop- 
ment of Sir William Thomson’s law as applied in electric 
light installations, and published by Prof. Forbes in his 
lectures at the Society of Arts,-is carefully given. Now 
small alteration of potential difference at an incandescent 
lamp may produce disastrous effects on the lamp, may 
destroy it, or may cause sudden darkness, and this is the 
most important censideration in arranging conductors 
for lighting purposes ; whereas, in the electric driving of 
trains or machinery, small alterations of potential differ- 
ence are of no importance whatsoever. In consequence 
of this, in driving machinery electrically there may be a 
very considerable fall of potential along the conductor 
from jhe dynamo to the motor, and hence motors may be 
worked directly at distances which it would be absurd to 
contemplate in working an incandescent lamp. In fact 
the question of cost of conductors must be treated from 
quite #different point of view in the two cases, and it 
seems to us that Mr. Kapp has taken up the point of 
view which is most remote from his subject. 

We think Mr. Kapp’s book a very valuable addition to 
electrical engineering literature. It will be widel} read, 
and it deserves the popularity which it will receive. Had 
we not thought it to be so excellent in many ways we should 
not have criticised it so narrowly, and, in spite of our 
ye to the student, ye are very glad to meet with 
originality in leading up to the theory of the dynamo- 
machine. We are glad to see that th@author has slightly 
amplified his account of the method, now in general 
use, of calculating the probabf— electromotive force 
of a dynamo-machine, which* he published in his 
paper. The method is known to be practically correct, 
although it is based on a magnetic hypothesis of which 

there is no recognition in any book on physics—the 
hypothesis of magnetic resistance. We could have 
wished that Mr. Kapp had dwelt more upon this hypo- 
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thesis, as we know of no actual results of experiment 
having yet been published which give it a general verifi- 
cation. : 

In reading over this criticism we feel fhat our 
objections to the book have all been brought‘very pro- 
minently forward. Iswould be very easy to point out 
here much that is good in the look, but perhaps our 
readers would then find this article long and tedious. Any 
reader of the book will find original and interesting views 
in every chapter ; it is not every reader who would for 
himself have noticed the faults which we have here 
gathered together. -We have achieved the difficult task 
of finding fault with an excellent book. . 

JOHN PERRY 








OUR BOOK SHELF 


The Aryan Maori. By Edward Tregear. (Wellington, 
N£.: George Didsbury, 1885.) 


THIs little book contains a theory that the ancestors of the 
New Zealanders belonged to the Aryan race, and were a 
pastoral people. To signify this, the cover is adorned with 
a golden picture, seemingly representing a Maori warrior 
in native guise, accompanied by a sturdy little Highland 
bull. Now, it being notorious that the New Zealanders, 
when discovered, had no cattle nor remains of them in 
their country, the reader’s curiosity is aroused to see how 
Mr. Edward Tregear supports this unlikely thesis. His 
method proves to be a philol8gical paradox which we 
have never met with before. For example, it is argued 
(p. 31) that the Maoris once knew the bull by a word like 
the latin Zaurus, a bull. How so, one asks, when they 
no more had the word in their vocabulary than the beast 
on their land? The answer is, that in the absence of the 
word éaurus itself the author relies on a dozen or so of 
other Maori words which he alleges to refer to it. The 
following are a few of them :—Tara, had courage; 
tararau, made a loud noise ; ararua, had two points or 
peaks ; zareha, was red; ¢arehu, caught one unawares; 
tarore, had a noose put on him; zaruke, lay dead in 
numbers (if it was characteristic of the bulls to lie dead 
in numbers, how multitudinous the cows and calves must 
have been in the Aryan-Maori herds !). The poverty of 
the Maori language in @onsonants makes it easy to the 
author to play this fanciful game with his dictionary to 
his own full satisfaction. He takes a real interest in 
studying the Maoris, and though he has gone astray this 
time, he may, if a young man, do something more worth 
doing in the collection of native customs, legends, games, 
and the like whiclf the older natives still remember. 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible J saps exu 
pressed by his correspondents. Nejther can I idertake to 
return, or lo correspond with the writers of, rejected mantu- 
scripts, No notice is taken of anonymous conmunicdtions. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and nove facts.] 


Tidal Friction and the Evolution of a Satellite è 


. e ` 

In NATURE, vol. xxxiii. p. 367, is an article by Mr. G. H. 
Darwin, defending his theory of tidal evolution, and dealing 
with what I have wristen respecting that theory. Space will 
‘here prevent my replying at length to the above; but as the 
author of it seems to think that inqgiry has been confined 
too much to the mode of origin of the moon, I have pushed it 
out in other directions, when important results have been 
obtained. I purpose here chiefly flevoting my space to these, 
which can be put in a comparatively short and simple form. 
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But before entering on the new ground I think a few words 
of explanation will be necessary. Mr. Darwig takes exception 
to a proposition of mine@in, that it holds his tkeory to be depen- 
dent upon the genesis of the moon at the present surface of the 
earth. I Was led to this conclusion chiefly from the apparent 
stress laid øn the cond:tion by the writer on that subject in 
Thomson and Tait’s “ Natural Philosophy,” but as the author 
now states that his theory is not so founded, I think it ought to 
be allowed that it is not® But I think the argument can be 
put in another way ; for if the moon be allowed to have separated 
ata period over four hours, the theory would be at variance 
with the calculations of its author (for he fixes the period at 

between two and four hours), A flock of meteorites is proposed 
as a form in which the moon might have receded from the earth. 
Nothing can be gained by this, for the flock of meteorites can- 
not come nearly so close to the earth as the moon in a single 
mass, without the constituent members being separated and each 
compelled to describe an independent orbit with its own period. 
In other words, the tidal force would separate the flock of 
meteorites at a greater distance than it would the single body. 
And at a greater distance it is not necessary, as the moon in her 
conglomerate form could not be objected to. 

Also, he quotes and questions a passage, which is to the effect 
that two heavenly bodies cannot revolve about their centr® of 
inertia with their surfaces nearly in contact, unless one is smaller 
than, and denser than, the other by a certain amount, The 
case was intended for where the two bodies move as parts of a 
rigid body, 7.e, each keeps the same face towards the other ; 
but I omitted to insert this condition in giving the rule. 

Coming now to the results of my second investigation. In 
his last reply, as well as in several other places, Mr. Darwin 
advances the Martian system as affording a striking confirmation 
of the influence of tidal friction. The view is that the extreme 
minuteness of the inner satellite has preserved it as a standing 
memorial of the primitive tirffe of rotation of Mars round his 
axis (see the Observatory, July, 1879). 

Now I think it must have been taken for granted that the 
smallness of the gatellite would allow the above state of things 
to come about, for an estimate of the comparative effects pro- 
duced on Mars by solar and by satellite tidal friction, and the 
‘reaction on the satellite shows that, according to the estimated 
dimensions of the latter body, its period must be considerably 
more disturbed than that of Mars. Prof. Newcomb estimates 
the diameter of the inner satellite at from 10 to 40 miles. If we 
take the lower estimate and suppose the body to be only as 
dense as the sun, then its mass will be 86000% times smaller than 
the sun’s. But the distance of the satellite—6000 miles—is 
23333 times less than the sun’s distance, and this number must 
be cubed to get the effect on the tidal force through greater 
proximity. After making the proper allowances, as above, it 
will be fond that the satdllite has a tedal force fifty times less 
than that of the sun, Ifthe tidal retardation or acceleration, 
as the case may be, varies as the square of the tidal force, as 
Mr, Darwin allows, then 1/2500 of the planet’s retardation must 

. be counteracted by the satellite tides, which go round in the 
reverse direction to the solar tide, Here the reaction on the 
satellite must be considerable, for an approximate calculation 
will show that the orbital momentum of that ody is only about 
1/2,800,000 of the planet's rotational momeđtum. It will not 
be necessary to work out the calculation. Suffice it to say that 
the density and dimensions of the planet are taken from New- 
comb’s tables, and that the distribution of density is supposed to 
be like thegh the earth, giving a rotational momentum equal to 
that of homegeneous density multiplied by 0°83. 

If solar tides lengthen the Martian day by one minute, then 
the rotational momentum will have been reduced by about 
1/1400 of the whole, and the satellite must have produced an 
effect in the opposite direction 2500 times as small, so that the 
actual effect of the satellite is to increase the rotational momen- 
tum by 1/§,500,000. And since the reaction on the satellite 
will be equal and in the opposite direction, more than half its 
mow€ntum (which is 1/2,800,000 of the planet’s) will be lost, 
which will reduce its distance to the surface of the planet. 
Hence we are led to the startling conclusion that before solar 
tidal friction can alter the rotation-periéd of Mars by one 
minute, the igner satellite must fall into the planet. I have not 
taken into the calculatiow the eircumstance that the satellite tide 
goes round quicker than the solar one, nor that, as the satellite 
approached the planet, its tides would increase, the purpose here 
being only to give an accoutft of the relative changes that should 
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take place Ae the present configuragion. Farther, it 
would seem that solar tides could not have reduced the perio.l 
of Mars muéh, even if it be supposed that the inner satellite was 
first at any greater distance, fomthen it must either have gone 
out and attaineé a longer period than Mars, or it must havc 
fallen into the central body long ere this. There seems no 
escape from these conelusions, unless the little body gives out an 
extraordinary amount of light for its size for its probable size is 
judged by its brightness), but this seems so improbable, that it 
wouldebe unreasonable to suppose so. As for the density, the 
inferior limit must be not less than hglf that allowed, otherwise 
the tidal force of the planet would break the body up. 

Now a few words may be said on tht future history of the 
moon. Before, I have said that the tracing back of the moon 
has apparently been carried too far in one direction ; and now I 
think that the tracing forward, supp sing tidal friction to have 
free play in the future, has been carried too far in the other 
direction. According to Thomson and Tait (‘'ilements of 
Natural Philosophy”), the moon’s distance should increase to 
347,100 miles by the time the earth’s rotation relatively to the 
moon is stopped, when the two bodies should revolve in about 
48°3 days. Now it would take all the rotative momentum that 
the earth would lose during the change to send the moon to the 
above distance ; or, in other words, if there were no solar tides 
or sher causes to prevent all the rotationul momentum lost 
by the earth going to increase the moon’s orbital momentum, 
the moon’s distance would not be increased to beyond the above. 
But it is clear that a considerable portion of the rotative energy 
would be lost in solar tidal friction, which would have no part 
in increasing the moon’s distance from the earth. For the moon 
to recede to the distance named, the earth must not only have 
its present moment of momentum, but also as much as solar 
tides would extract during the interval. At the present time 
the retardation through solar tides is not a small fraction of the 
whole, and it should increase till, at the other end of the jour- 
ney, it will be more than half the whole retardation, for then 
the solar will be greater than the lunar tide. 

I believe that Messrs. Darwin and Ball, who wrote a year or 
two before the date of Thomson and Tait’s work, give the dis- 
tance to which the moon will recede a. even greater than the 
above, and say her period of revolution will be about fifty days. 
Certain remarks made by Mr. Darwin in the larger work of 
Thomson and Tait leave some doubt as to whether a correction 
has recently been made in the moment of momentum of the 
earth’s rotation, but even if the earth be suppdsed homogeneous, 
the rotational momentum would not be sufficient to send the 
moon to the above distance, when allowance is made for solar 
tidal retardation, Hence it seems that no allowance has been 
made for the effects of this agency, and that when such slow- 
ance is made, the moon’s destination must fall far short of the 
estimates given. If the distance {347,109 miles} be reduce: to 
about 320,000 miles, I think it would be nearer the mark. 

Mr. Darwin says that the eccentricity of the hmar orbit®:he 
obliquity of the ecliptic, and other clements woall bs co 
ordinated together by supposing that the moon first bal a 
separate existence at no great distance from the present surface 
of the earth, and with small differential motion with rgspect 
thereto. I will only say that the case is so complicated, and 
the data so unreliable, that the results of the calculations in- 
volved seem to be little better than guess-work. 

As for the distribution of satellites in the solar system, I think 
the majonity of diverse theories would hold that they shoud be 
more numerous far fron the sun, for the simple reason that solar 
disturbance would be less there. JAMLS NOLAN 

Dergholm, Victoria, May 25 





Mr. NOLAN is correct in supposing that I made no nume- 
rical calculation with regard to the inger satellites of Mags. I 
accept the calculation which he gives, and admit that the 
present period of revo€ition of the satellite cannot be regarded, 
as I supposed, as a memorial of the primitive period of rotation 
of the planet. 

I see, however, no reasok, as yet, to recede from the follow- 
ing statement (Phil. Trans., Part II. 1880, p. 883), which em- 
bodies the essence of the argument, without the erroneou- 
phrase :— 

“It is here (in the case of Mars) alone in the whole system that 
we find a satellite moving orbitally faster than the plane. 
rotates. This will also be the ultimate fate of our moon, be- 
cause, after the moon’s orbital motion has been reduced :> 
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identity wéth that af the earth’s rotation, solar tidM friction will 
further reduce the eart)’s angular velocity, the tidal reaction on 
the moon will be reversed, and the moon’s orbital %elocity will 
increase, and her distance fromythe earth will diminish. But 
sitfce the moon’s mass is very large, the moon Must recede to an 
enormous distance from the earth, before this reversal will take 
place. Now the satellites of Mars are very small, and therefore 
they need only to recede a short distance from the planet before 
the reversal of tidal friction.” 

No one can have any datum for saying that the Martiar satel- 
lite must have fallen into, the planet ‘‘long ere this,” but Mr. 
Nolan shows that the ‘satellite is now near the end of its 
history. > 

I do not think that Sir William Thomson made any allowance 
for solar tidal friction in estimating the ultimate distance of the 
moon. Both he and I only cared to obtain the result in round 
numbers, 

I should be very much obliged to Mr. Nolan if he would give a 
reference to the proof of the theorem, that two heavenly bodies 
cannot revolve about their centre of inertia, as parts of a rigid 
body with their surfaces nearly in contact, unless one is smaller 
and denser than the other by a certain amount. 

July 15 G. #1. DARWIN 





Peripatus in Demerara 

CONSIDERING the great antiquity and importance of Peripatus 

it seems desirable to make a public notification of the fact that I 
have found a species, apparently Peripatus Edwardsi, in the 
Demerara division of British Gviana. Four specimens were 
obtained by me, but three of them, owing to some unknown 
cause, became considerably damaged and practically useless. 
The fourth specimen, which was found by me nearly a month 


„ago, is still alive and evidently in good health. It is, when in 


progression, about 34 inches in length, but it often elongates it- 
self considerably more and at other times becomes nearly coiled 
into a thick lump. It possesses thirty-one pairs of feet, the last 
three of which it rarely puts to the ground except when it goes 
backwards for short distances. Several other -pairs at intervals 
along the body are carried off the ground in the same manner. 
It seems distinctly restless under the influence of light, appear- 
ing comfortable only when it retreats into some moist and 
darkened corner. When handled, it frequently discharges its 
viscid secretion, but as frequently neglects to do it when 
handled for the -first time after a Jong interval, but more 
especially when touched or taken up for three or four times in 
rapid succession. It has been kept in an old sardine tin with 
small pieces of decayed wood, which were taken from the stump 
in which it was found, and the wood is kept in a moist condi- 
tion. The locality from which it was obtained was the Hoorubea 
Creek, about twenty miles from Georgetown, on the east coast 
of the Demerara River, close to the meeting-point of an ex- 
tensive forest and a water savannah. The four specimens were 
obtained in the same locality; and, though I have sought for 
them continually in other places, up to the present I have been 
unable to find others. From the long period of time during 
which this specimen has survived in confinement, I think there 
will Se no difficulty, when I have obtained a large number of 
specimens, in sending them alive to England to Prof. Moseley 
and others. Unfortunately I have no possible access here to 
any literature on the group. I do not think it is generally 
known, but Mr. Im Thurn has once previously found specimens 
of Peripatus in the Essequebo division of British Guiana, His 
specimens were, however, very small ones. 


British Guiana Museum JOHN J. QUELCH 





Upper Wind-Currents over the Bay of Bengal in March, 
z5 and Malaysia in April and May 

In my last letter to NATURE, vol. xxxiii. p. 460, on the 
subject of upper winds, I described the @irculation of the Indian 
Ocean from the equator, where the north-west wind changes 
into the north-east monsoon, as far north as Ceylon, in the 
month of February. From there, about the beginning of March, 
I took a section of the weather, af nearly straight as practicable, 
from Colombo, through Calcutta, and 400 miles due north to 
Darjeeling. 

The general weather system at that season is very simple. A 
belt of high pressure lies across the Bay of Bengal, from about 
Madras, to the southern limits of Burmah. The north-east 





below the eyuator; the belt, of course, covers a calm area; 
while to the north a south-west wind blows towards a low pres- 
sure somewhere béyond the Himalaygs.® 

The upper currents over the north-east monsoon glways blew 
from some more easterly point than the surface-wind ; the cloud- 
less sky over Madras prevented any observations ; fiorth of this 
the higher clouds alwgys came from some point more northerly 
than the south-west wind below. The lofty range of the 
Himalayas seemed to make no differ@nce ; at Sendukphu I suc- 
ceeded in getting a photograph of acumulo-form cloud trailing 
from the summit of Kanching Junga (29,000 feet) well from the 
west-north-west, while a south-west wind was driving up mist 
from the plains. The existence of cumulus at so high a level 
has, I think, been denied by some meteorologists. 

All these observations are in complete accordance with the 
normal circulation of the northern hemisphere ; but the character 
of south-west monsoons deserves notice. The term south-west 
monsoon is unfortunately used for two different stages of the same 
weather sequence, and much confusion comes thereby. Maury and 
others think only of the direction of the wind ; common parlance 
all over the East talks of the monsoon as of a rainy season which 
sets in suddenly, long after south-west winds have been blowing 
for weeks or months previously. 

he facts of the case are these :—As early as January a light 
south-west wind commences in the north of the Bay of Bengal, 
first only as asea breeze; later, when we encountered it, as a 
light continuous wind. Nothing can be more lovely than the 
weather then; bright blue sky, scarcely a light cloud, with a 
warm gentle wind; the monsoon, unlike March, begins like a 
lamb and goes out like a lion. As the season goes on an area 
of low pressure, which has been gradually forming ver Northern 
Bengal, becomes more pronounced, and the south-west wind 
gradually works further and further to the southwards below 
Ceylon. Then, sometimes in June, a sudden total change comes 
over the weather, while the only &lteration the isobars show is a 
slight motion of the lowest pressure towards the North-west 
Provinces of India. A sudden burst of rain and thunder breaks 
over Ceylon, and then the bad weather warks slowly north- 
wards. This is the commencement of the south-west monsoon 
in common talk. Everyone will tell you how many days it 
takes to work up to Bombay on one side and to Calcutta, by 
way of Burmah and Assam, on the other. Madras escapes for 
the present, only to be deluged in November by the north-east 
monsoon, So we get the curious sequence that the wind works 
downwards, the rain upwards ; and also the fact that the greatest 
and most sudden change in the year is associated with no 
striking change in the distribution of pressure. The Indian 
meteorologists are of opinion that this sudden change in the 
character of the same wind is due to a sudden irruption of air, 
highly charged with vapour from the neighbourhgod of the 
equatorial doldrums, bu®that the south-east trade is not linked 
with the south-west monsoon in a continuous current, except 
occasionally and temporarily. Would it not be of the highest 
interest and importance to discover whether this sudden change 
of weather, is associated with any change in the relation of the 
upper and lower winds? In my letter to NATURE (vol. xxxiii, 
p. 460) I showeg that over the south-west monsoon of the 
Gulf of Guinea the upper currents were those of the southern 
hemisphere, and fhat the south-east trade there seemed to grow 
gradually into a south-west wind as it crossed the line. If in 
Ceylon and India the higher clouds continue to come, as we found 
them, from west or north-west after the burst of the south-west 
monsoon, there must be a doldrum between it andubee*SOuth- east 
trade ; but if the upper currents turn*towards south*or south-east 
after the burst, then undoubtedly the south-east trade has in- 
vaded the northern hemisphere. The latter is of course the old 
theory of the monsoon ; and perhaps another test may be ap- 
plied to the solution of these alternatives. If the south-east 
trade blows into a doldrum, there must be a belt of high pressure 
between Ceylon and the equator to give gradients for south-west 
winds. Has this ever been found? I do not think that calm 
alone is sufficient to be called a ‘‘doldrum.” Duting the Tferth- 
west monsoon, which is unquestionably the north-east monsoon 
drawn across the line, the direction of the wind changes gradu- 
ally, but the velocit} is often less just on the equator than on, 
either side. I made some special inquiries on thés point. 

In the Philippines, China, and Jap&n the upper winds over 
the south-west monsoon follow the normal course of the northern 
hemisphere ; but there [is no burst of the monsoon in those 


monsoon blows to the south of this, towards the low pressure : countries. . 
1 
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Some meteorologists have asserted that the south-west mon- 
soon may be considered a stationary cyclone. This might beso if 
we define a cyclone simply as an irregularly cigcular area of low 
pressure round and inf® which the wind blews spirally. But 
when we Igok at the kind of rain and varieties of cloud which 
give distinctive character to various parts of a cyclone, our own 
observationg and the information we have received from others 
entirely discountenance this idea. 

In Malaysia, between Singapore and. Borneo, in the early 
days of April the surface-Winds were all from about north-east, 
and the clouds at various levels always from more south of east. 
In North Borneo, later in the month, the south-west land breeze 
of the morning always went round by south-east to north-east 
in the afternoon and evening, while the higher clouds came 
always from about north-east. 

In Sooloo and the Philippines during the month of May the 
surface winds were much complicated by land and sea breezes, 
but the sequence of upper currents was always that proper to 
the hemisphere. 

So far for ordinary weather. I was not fortunate enough to 
meet with a typhoon, but the reports of the observatories at 
Manilla, Hong Kong, and Tokio are all agreed that the relation 
of upper and lower currents is the same in a typhoon in the 
China Seas as in a European cyclone. 

Yokohama, June 12 





RALPH ABERCROMSY 





Mock Sun 


I INCLOSE sketch of the first mock sun I have been fortunate 
enough to see at Cranbrook, Kent, on July 20, 5 to 54 p.m. 

About rom, before noticing this fine phenomenon we had 
noticed a fragment of it, not knowing what was to follow ; and 
we were struck by the extraordinary position of the bow with 
reference to the sun, viz. about 45° from it, and at an unaccount- 
able angle to the horizon. The latter picture I can only draw by 
memory. The upper drawimy is from one made on the spot in 
presence of two intelligent adult witnesses, who were consulted 
on each point which I proceed to notice. 

(1) The rainbgw near the zenith was of the breadth and bril- 
liancy of an ordinary rainbow (the same was the case with the 
fragment seen ten minutes earlier, which was lost when the rest 
came out). The fact of the arc seen near the zenith belonging 
to two circles, one small and one large, touching each other, 
was sufficiently certain to my eye, confirmed by another educated 
eye, but not admitted by the third less educated one. I draw 
it as I apprehended it. The colours were unusually vivid against 
a thin veil of fleecy clouds. 

(2) The halo-circle round the sun, and the arched eyebrows, 
so to call them, were about half the breadth of the rainbow, 
and washy in colour, The shapes drawn are quite faithful, and 
were so sharp as to leave no room whatever for doubt or 
imaginatfon. > ° 

(3) The interior area of the circle was darker than the ouside. 

(4) The position of the mock sun was not diametrical. The 
sun, seen through a handkerchief whose edge was stretched 
through the two mocks, was about two-thirds of its own breadth 
below the edge, clear. E 

(5) The white rays (about half the breadth of the mock lights) 
were seldom seen both at the same time, -bu? were quite decided 
outside the circle and traceable within it, bwt nowhere nearly so 
bright as the mock lights. 

(6) The mock lights were short fragments of arcs of rainbows, 
more vividly coloured than the halo-circle outside of which they 
stood*thagef it, but not so broad and not quite so vivid as the 
great rainbow'arc. . 

These fragments were not tangential. Short as they were, 
their own axis was clearly determined by all three witnesses to 
be inclined towards the radial ray, and more inclined to the 
arc of the halo. But I have unconsciously given a curved shape 
to the short fragment, It was too short to show a curve. There 
was no pretence of a disk, as if really a mock sun. It was only 
a very vivid fragment of arainbow. A third fainter one was 
ateffie top of the halo. 

The sky was much covered with thin cirrus ; a fine sunny 
evening ; air peculiarly clear for distant views. 

Collingwood, July 22 e W. J. HERSCHEL 


P.S.—Radius of halo-circle, measured as best I could, 224° 
+t 23°, Radius, contiflued €o the rainbow, 45° with propor- 
tionate error. The arc of the halo-circle was generally absent 
next to the mock lights, but could sometimes be traced. 
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“q Duration of Germ-Life in Water” 
In a lett& bearing this title in your las issue (p. 265) Mr. 


Downes refers to the recent publication by Messrs. Crookes, 
Odling, an@ Tidy, of some experiments which they have made 
on the vitality of the Bacillus ęuthracis in water, with regard to 
which I should@like to call attention to the fact that this Sub- 
ject has during the past three years been investigated byevarious 
experimenters, including Koch, Cornil, and Babes, Nicati and 
Rietsch. Within the past two months rf less than three papers 
have been published on this subject, two of them in Germany bye 
Dr. Wolfhiigel and Meade Bolton respectively, whilst the third, 
by myself, ‘On the Multiplication, of Micro-organisms,” was 
communicated to the Royal Society atthe meeting in June last. 
In this paper I have recorded a numbér of experiments made 
both with the mixtures of organisms found in various natural 
waters, as well as with three well-characterised forms which are 
associated with disease, viz. Koch’s ‘‘Comma” spirillum of 
Asiatic cholera, Finkler-Prior’s ‘‘Comma” spirillum of European 
cholera, and the Bacillus pyocyaneus, which produces the 
greenish-blue colouring matter frequently present in abscesses. 
The methods of research which have been independently se- 
lected both by Wolfhiigel, Meade Bolton, and myself, are 
identical, and ‘consist in the examination, by gelatine plate- 
cultivation, of waters purposely impregnated with the organisms 
in question. This method is obviously the one which most 
reédtnmends itself for the purpose, as it not only enables one to 
ascertain the presence or absence of the organisms, but also to 
quantitatively follow their multiplication or reduction. I may 
mention that these three organisms present great differences in 
their behaviour under similar circumstances ; thus the BaciHus 
pyocyaneus is possessed of far greater vitality in water than either 
of the other two, its presence being demonstrable even in dis- 
tilled water after fifty-three days, in numbers exceeding many- 
fold those originally introduced. Koch’s ‘‘Comma” spirillum, 
on the other hand, was in the purest forms of potable water no 
longer demonstrable after the ninth day, whilst in London 
sewage it was found in largely multiplied numers after twenty- 
nine days; whilst Finkler’s spirillum could in no case be 
detected after the first day, and frequently not even on the day 
of inoculation. A curious phenomenon, which my experiments, 
as well as those of Wolfhiigel and Meade Bolton have brought 
to light, is that when organisms of this kind, which are not the 
natural inhabitants of water, are introduced into this medium, 
a large proportion of them are frequently at first destroyed, a 
greater or less multiplication in their numbers often subsequently 
taking place. E , 

The Bacillus anthracis, as is well known to bacteriologists, 
appears in two very distinct forms, the bacillus-form and the 
spore-form, and these present very great differences in their 
powers of endurance, the former being destroyed with compara- 
tive ease, whilst the spores are remarkable for their vitality. 
Mr. Crookes and his colleagues have apparently experimented 
with the bacillus-form of anthrax only, which they state is rapidly 
destroyed when introduced into London water, but Dr. Meade 
Bolton, who has dealt with anthrax in both its forms, has shown 
that the spores of anthrax retain their vitality even in distilled 
water for upwards of ninety days, and that it is only the bacilli 
which rapidly perish in some kinds of potable water. gu pol- 
luted well-water Meade Bolton has also shown that even the 
bacilli are persistent for upwards of ninety days, and the spores 
for nearly a year, whilst Wolfhiigel has found that in polluted 
river-water (the River Panke, in Berlin), even when diluted ten- 
fold with distilled water, the anthrax bacilli undergo extensive 
multiplication. Percy F. FRANKLAND 

Normal School of Science, 
South Kensington Museum, S. W., July 26 





Animal Intelligence Oe 


In NATURE for Judy 22, on p. 265, Mr. Frederick Lewis calls 
attention to a nest-building wasp who closed up her nest without 
filling it first with grubs or laying an egg. There is nothing 
uncommon in this negleg on the part of the wasp, as any one 
who has at all studied their@habits in the tropics will know, such 
perfectly empty nests being frequently met with. I have 
often thought the empty nest might have something to do 
with the fact that the wasp may not have been prepared to 
deposit her egg; but then, if that were the case, we should 
occasionally find nests with the remains of the caterpillars or 
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spiders collected. When a wasp has oneg chosg a site for 
building, it is very difficult to drive her away. 
63, St. George Sfreet, Leeds Hy. Line ROTH 
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<e The Microscope as a Refractbr 
I AM rather surprised, after the judicious remarks of Dr. 
Gladstone on this subjétt in NATURE of July 1 (p. 192), to find 
e Mr. Gordon Thompson still maintaining his opinion to have 
introduced anything not yet known or tried with the micrescope 
adapted to this purpose. If he had had time to go over the 
papers of Royston Pigott {Proceedings of the Royal Society, 
1876), of Mr. Sorby ¢Aftueralogical Magazine, 1878), and of 
myself (Proceedings of the Royal Society, 1884), he could have 
convinced himself that all what he proposes has been already 
elaborated and applied. He could also have learnt why the 
method with the microscope is limited in its exactitude to the 
third decimal, as the mathematical expression which it involves 
is. deduced from not very strict principles, this being as well 
. the case with the formula for the hollow prism. 
The Hague, July 21 L. BLEEKRODE 


+— 








HERRMANN ABICH 


AS briefly reported in NATURE last week this venerable 

géologist died at Vienna on July 1. As far back as 
the year 1831 he began his scientific career by the publi- 
cation of an important memoir, in which by novel methods 
of chemical analysis he determined the composition of 
various minerals of the Spinel family, and showed how 
alike by chemical composition and crystalline form they 
could all be ranged in one group. This early paper gave 
evidence of the carefulness of observation which dis- 
tinguished him through life. It was followed by other 
chemical and mineralogical essays, especially in the de- 
partment of volcanic products. Gradually he was led to 
devote special attention to the phenomena of volcanic 
action, and in the course of his investigations to visit 
most of the volcanic districts of Europe. His folio atlas 
of views illustrative of Vesuvius and Etna (1837), and 
his “ Vulkanische Bildungen” (1841), are among the best 
known of his writings. He had great facility as a 
sketcher, and some of his drawings of volcanic craters 
have done duty for nearly half a century in text-books 
in many languages. The east of Europe presented a wide 
and almost unknown field for his exploration. As far 
back as 1840 he published notices of his wanderings in 
the Caucasus. He ascended to the summit of Mount 
Arargt, and devoted most of the remainder of his 
life to the investigation of the vast region of the Caucasus 
and south-eastern Europe. Many papers published from 
time to time in the scientific journals record his unwearied 
industry.. But perhaps the most striking and durable 
monument of his scientific achievements is his great 
work, “ Geologische Forschungen in den Kaukasischen 
Landern,” the publication of which he was superintending 
at the time of his death. This magnificent monograph, 
of which only the first part has been published,’brings 
before the reader in a series of maps, sketches, large 
panoramic views, and detailed descriptions a picture ‘of 
the external aspect and geological structure of the Cauca- 
sian region and impresses him with a profound admira- 
tion forsthe author’s geological prowess. Abich had 
during*the last few years settled in Vienna, availing him- 
self of the typographic facilities toebe found in the 
Austrian capital. He has been a notable instance of 
the longevity attained by many arive field-geologists, for 
he almost reached-the age. of threé score and ten years, 
retaining to the end his enthusiasm and industry. ` It is 
to be hoped that the second part of his monumental 
work, which is to treat of the eastern half of the Armenian 
Highlands, has been left in such a state as to admit of 
publication. 
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e 
CAPILLARY ATTRACTION! 
Il. 


NY OW in this*second way we ka, in performing the 
folding motion, allowed the water surface go become 
less by 60 square centimetres. It is easily seen that, pro- 
vided the radius of curvature in every part of the surface 
exceeds one or two kundred times the extent of distance 
to which the molecular attractign is sensible, or, as we 
may say practically, provided the radius of curvature is 
everwhere greater than 5000 micro-millimetres (that is, 
the two-hundredth of a millimetre), we should have ob- 
tained this amount of work with the same diminution of 
water-surface, however performed. Hence our result is 
that we have found 4'5/60 (or 3/40) of a centimetre-gramme 
of work per square centimetre of diminution of surface. 
This is precisely the result we should have had if the 
water had been absolutely deprived of the attractive force 
between water and water, and its whole surface had been - 
coated over with an infinitely thin contractile film pos- 
sessing a uniform contractile force of 3/40 of a gramme 
weight, or 75 milligrammes, per lineal centimetre. 
Ie is now convenient to keep to our ideal film, and give 




























































































































































































































































































Fic. 2. 


up thinking of what, according to our present capacity 
for imagining molecular action, is the more real thing— 
namely, the mutual attraction between the different por- 
tions of the liquid. But do not, I entreat you, fall into 
the paradoxical hàbit of thinking of the surface film as 
other than an ideal way of stating the resultant effect of 
mutual attraction between the different portions of the 
fluid. Look, now, at one of the pieces of water jdeally 
rigidified, or, if you please, at, the twoe Pfeces put 
together to make one. Remember we are at the centre 
of the earth, What will take place if this piece of matter 
resting in the air before you suddenly ceases to be rigid ? 
Imagine it, as I have said, to be enclosed in a film every- 
where tending to contract with a force equal to 3/40 of 
a gramme or 75 milligrammes weight per lineal centi- 
metre. This contractile film will clearly press st 
where the convexity is greatest. A very elemefitary piete 
of mathematics tells us that.on the rigid convex surface 
which you see, the mount of its pressure per square 
centimetre will be found by multiplying the sum? of the 
curvatures in two mutually-perpendigular normål sections 


= Continued from p. 272. 
2 This sum for brevity I henceforth call simply “the curvature of the 


surface” at any point. ë 
. 
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e . ; 
by the amount of the force per lineal centimetre’ In anye 


place where the surface is concave the effect of the sur- 
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exactly 4s we dealt with the two pieces of water. I need 
not go tyrough the whole process again; the result is 
obvious. ‘Thirty times the excess of th sum of the surface- 


face tension is to suck outwards—tkat is to say, in 
mathematical langage, to exert negative pressure inwards. 
Now, syppose in an instant the rigidity to be annulled, 
and the piece of glass which you see, still undisturbed by 
gravity, fo become water. The instantaneous effect of 
these unequal pressures over its susface will be to set it 
in motion. If it were a perfect fluid it would go on 
vibrating for ever wit wildly-irregular vibrations, start- 
ing from so rude an initial shape as this which I hold in 
my hand. Water, as any other liquid, is in reality vis- 
cous, and therefore the vibrations will gradually subside, 
and the piece of matter will come to rest ina spherical 
figure, slightly warmed as the result of the work done by 
the forces of mutual attraction by which it was set in 
motion from the initial shape. The work done by these 
forces during the change of the body from any one shape 
to any other is in simple proportion to the diminution of 
the whole surface area; and the configuration of equili- 
brium, when there is no disturbance from gravity, or from 
any other solid or liquid body, is the figure in which the 
surface area is the smallest possible that can enclose the 
given bulk of matter. 











































































































































































































































































































































































































Fic. 3. 


I have calculated the period of vibration of a sphere of 
water! (a dew-drop !) and find it to*be 4a, where a is 
the radiusgmeasured in centimetres ; wWhus— 

For a radius of ł cm. the period is gy second 


” ”? 


=. ” 2°54 ” ” I a9: 
* oe >» 6 ” ” 2 ” 

2) 6 33) 33 16 ” 

z » 36 o» ” 36 os 

33 1407 ” 33 13,200 2 


, The dynamics of the subject, so far as a single liquid is 

concerped, is absolutely comprised in the mathematics 
without symbols which I have put before you. Twenty- 
pages covered with sextuple integrals could tell us no 
more. 

Hitherto we have only considered mutual attraction 
between the parts of two portions gf one and the same 
liquid—water for instance. Consider, now, two different 
kinds of fiquid: forjnstance, water and carbon disulphide 
(which, for brevity, I shafi call sulphide). Deal with them 


2 See paper by Lord Rayleigh in Prec. Roy. Soc., No. 196, May 5, 1879- 
Ya 





tensions@f the two liquids separately, above the tension 
of the interface between them, is equal to the work done 
me’ together directly over the 


in letting the two bodies 















































































































































































































































































































































































































































































































































































































































































































































































































































Tic. 4 


supposed area of thirty square centimetres. Mence the 
interfacial tension per unii area of the interface is egual to 
the: excess of the sum of the surface-tensions of the two 
Liquids separately, above the work done in letting the two 
bodies come together directly so as to meet in a unit area 
of each@&In the particular case of two similar bodies 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fic. 5. 


coming together into perfect contact, the interfacial tension 
must be zero, and therefore the work done in letting them 
come together over a unit area must be exactly equal to 
twice the surface-tension ; which is the case we first con- 
sidered. 

If the work done between two different liquids in letting 
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them come together over a small area, exceeds ie sum 
of the surfage-tensigns, the interfacial tension isSnegative. 
The result is an instantaneous puckering of the interface, 
as the commencement of diffusion and the wél-known 
process of continued inter-diffygion follows. 

Consider next the mutual attraction bet¥een a solid 
and aliquid. Choose any particular area of the solid, 
and let a portion of he surface of tHe liquid be pre- 
Ijminarily shaped to fit it. Let now the liquid, kept for 








































































































Fic, 6. 


the moment rigid, be allowed to come into contact over 
this area with the solid. The amount by which the work 
done per unit area of contact falls short of the surface- 
tension of the liquid is equal to the interfacial tension of 
the liquid. If the work done per unit area, is exactly 
equal to the free-surface tension of the liquid’ the inter- 
facial tension is zero. In this case the surface of the 
liquid when in equilibrium at the place of meeting” of 
liquid and solid is at right angles to the surface of the 


























































































































































































































Fas. 7. 


solid. The angle between the free surfacés of liquid and 
solid is acute or obtuse according as the interfacial 
tension is positive or negative ; its cosine being equal to 
the interfacial tension divided by the free-surface tension. 
The greatest possible value the interfacial tension can 
have is clearly the free-surface tension, and it reaches 
this limiting valueconly in the, not purely static, case of a 
liquid resting on .a solid of high thermal conductivity, 
kept at a temperature greatly above the boiling-point of 
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Fic. 8. - 


e e 
the liquid ; as im the well-known phenomena to which 
attention has been called by LeidenfiSst and Boutigny. 
There is‘no such limit to the absolute value of the inter- 
facial tension when negative, but i¢s absolute value must 
be less than that of the free surfate tension to admit of 
equilibrium at a line of separation between liquid and 
solid. If minus the interfacial tension is exactly equal to 
the free-surface tension, the angle between the free surfaces 
at the line of separation is exactly 180°. If minus the 
interfacial tension exceeds the free-surface tension, the 
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fiquid ruñs all over the solid, as, for instancé, water over 
a glass plate which has been very perfectly cleansed. If 
for a moment we, leave the centre of the earth, and sup-. 
pose ourselves anywhere else in ox oœ the earth, we find 
the liquid running up, against gravity, in a thin film over 
the upper part of the containing vessel, and leaVing the 
interface at an angle of 180° between the free stirface of 
the liquid, and the swrface of the film adhering to the 
solid above the bounding line of the free liquid surface. 
This is the case of water contained*in a glass vessel, or in 
contact with a piece of glass of any shape, provided the 
surface of the glass be very perfectly cleansed. E 
When two liquids which do not mingle, that is to say, ` 
two liquids of which the interfacial tension is positive, 
are placed in contact and left to themselves undis- 
turbed by gravity (in our favourite laboratory in the 
centre of the earth suppose), after performing vibra- 
tions subsiding in virtue of viscosity, the compound mass 
will come to rest, in a configuration consisting of two in- 






































































































































tersecting segments of spherical surfaces constituting the 
outer boundary of the two portions of liquid, and a third 
segment of spherical surface through their intersection 
constituting the ingerface between the two liquids. These 
three spherical surfaces meet at the same angfes as three 
balancing forces in a plane’ whose’ magnitudes are re- 
spectively the surface tensions of the outer surfaces of the 
two liquids and the tension of their interface. Figs”2 to 
5 illustrate these configurations in the case of bisulphide 
of carbon and water for several different proportions of 
the volumes of the two liquids. (In the figures the dark 
shading represents water in each case.) When the volume 
of each liquid is given, and the angles of meeting of thee 
three surfaces are known, the problem of describing the 
three spherical surfaces is clearly determinate. It is an 
interesting enough geometrical problem. _ 
If we now for a moment leave our gravitationless 

laboratory, and, returning to the Theatre of the Royal 
Institution, bring our two masses of liquid into contact, 
as I now do in this glass bottle, we have the gne liquid 
floating upon the other, and the ferm assumed by the 
floating liquid may be learned, for several different 
cases, from the phenomena exhibited in these bottles 
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and glass be@kers, and shown on an enlarged ¢cale in 
these two diagrams (Figs. 6 to 8); which represent 
bisulphide of carbon floating on the surface of sulphate of 
zinc, and in this case (Fig. 8) the bisudphide of carbon 
drop is of nearly the maximum size cdpable of floating. 
Here is the bottle whose contents are represented in Fig. 
8, and we. shall find that a very slight vertical disturb- 
ance serves to submerge the mass of bisulphide of 
carbon. There now it has sunk, anfi we shall find when 
its vibrations have ceased that the bisulphide of carbon 
has taken the form of a large sphere supported within 
the sulphate of zinc. Now, remembering that we are 
again at the centre of the earth, and that gravity does 
not hinder us, suppose the glass matter of the bottle 









































































































































































































































































































































suddenly to become liquid sulphate of zinc, this mass 
„would become a compound sphere like the one shown 
„on this diagram (Fig. 3), and would have a radius of 
about 8 centimetres. If it were sulphate of zinc alone, 
agi of this magnitude, its period of vibration would be 
about 5% Seconds. . 
Fig. 9 shows a drop of sulphate of zinc floating on a 
wine-glassful of bisulphide of carbon, 
In observing the phenomena of two liquids in contact, 
I have fund it very convenient to use sulphate of zinc 
(which I find, by experiment, has the same free-surface 
tension as water) and bisulphide of carbon; as these 
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703, 
liquids not mix when brought together, and, for 
a short e at,deast, there is no chemical interaction 
between them. Also, sulphate of zac maybe made 


to have a density less than, or equal to, or greater 
than, tha? of the bisulphide, and the bisulphide may be 
coloured to amore or less ¢eep purple tint by iodine, and 
this enables us easily to observe drops of any one of these 
liquids on the other. In the three bottles now’ before 
you the clear liquid is sulphate of ainc—in one bottle it 
has a density less than, in another equal to, and in the, 
third greater than, the density of the sulphide—and you 
see how, by means of the coloured sulphide, all the phe- 
nomena of drops resting upon 6r floating within a liquid 
into which they do not diffuse may be observed, and, 
under suitable arrangements, quantitatively estimated. 
When a liquid under the influence of gravity is sup- 
ported by a solid, it takes a configuration in which the 
difference of curvature of the free surface at different 
levels is equal to the difference of levels divided by the 
surface tension reckoned in terms of weight of unit bulk 
of the liquid as unity ; and the free surface of the liquid 
leaves the free surface of the solid at the angle whose 
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FIG. 1r 


cosine is, as stated above, equal to the inteffacial 
tension divided by the free-surface tension, or at an angle 
of 180° in any case in which minus the interfacial tension 
exceeds the free-surface tension. The surface equation 
of equilibrium and the boundary conditions thu¢ stated 
in words, suffice fully to determine the configuration when 
the volume of the liquid and the shape and dimensions of 
the’ solid are given. When I say determine, I do not 
mean unambiguously. There may of course be a multi- 
plicity of solutions of the problem ; as, for instance, when 
the solid presents several hollows in which, or projections 
hanging from which, portions of the liquid, or in or 
hanging from any one of which the whole liquid, may 
rest. 

When the solid is symmetri@al round a vertical axis, 
the figure assumed by the liquid is that of a figure of 
revolution, and its form is determined by the equation 
given above in words. A general solution of this problem 
by the methods of th@ differential and integral calculus 
transcends the powers @f mathematical analysis, but the 
following simple graphical method of working out what 
constitutes mathematically a complete solution, occurred 
to me a great many years ago. 

Draw a line to represent the axis of the surface of revo- 
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lution. This line is vertical in the realisation nw to be 
given, and it or any line parallel to it wilf le callgd vertical 
in the drawing, anf any line perpendicular to it will be 
called horizontal. Tlre distance between any gwo hori- 
zontal lines in the drawing will be called diference of 
levels, ’ ry 

Throwgh any point,N, of the axis draw a line, N P, cutting 

it at any angle. With any point, O, as entre on the line 
NP, describe a very shall circular arc through P P’, and let 
N’ be the point in which the line of oP cuts the axis, 
Measure N P, N' P’, and the difference of levels betwetn P 
and P. Denoting this last by ô, and taking @ as a linear 
parameter, calculate the value of i i 


è I I T J; 

(ats, Pap NP) 
Take this length on the compasses, and putting the 
pencil point at P’, place the other point at o'on the line P’ N, 


and with O' as centre, describe a small arc, P’ P". Con- 
tinue the process according to the same rule, and the 


faces—but these mathematical extensions of the problem, 

while most interesting and instructive, are such as cannot 

be adequately treated in the time now at my disposal.- 
WILLIAM THOMSON 


(To be continued.) ° 





THE SCIENCE AND ART DEPARTMENT 
EXAMINATION IN CHEMISTRY 


THE new editor of the “Sciénce and Art Directory ” 
announces a new departure of tht most important 
kind in the teaching of chemistry. In addition to the 
oral instruction in the elementary stage, there is now 
introduced an alternative first stągt or elementary course 
intended for those students who only require the elements 
of chemistry as a foundation for their studies in other 
subjects. 
We give the new syllabus so that it may speak for it- 
self, and congratulate the Department on a step in 
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successie very small arcs so drawn wil? constitute a 
curved line, which is the generating line of the surface of 
revolution inclosing-the liquid, according to the conditions 
of the special casẹ treated. ° 

This method of solving the capħlary equation for sur- 
faces of revolution remained unused for fifteen of twenty 
years, until in 1874 I placed it in the hands of-Mr. John 
Perry (now Professor pf Mechanics at the City and Guilds 
Institute), who was then attending the Natural Philosophy 
Laboratory of Glasgow University? He worked out the 
problem with great perseverance and ability, and the 
result of his labours was a series of skilfully executed 
drawings representing a large variety of cases of the 
capillary surfaces of revolution. These drawings, which 
are most instructive and valuable, I have not yet’ been 
able to prepare for publication, but the most characteristic 
of them have been reproduced on an enlarged scale, and 
are now on the screen before you.) Three of the diagrams, 
those to which I am now pointing (Figs. I0, If, and 12), 
illustrate strictly theoretical solutions—that is to say, the 
curves there shown do not represent real capillary sur- 
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yiews of 


harmony with the 
education in this country. 


SOLUTION.—Disappearance of a solid in a liquid by solution. 


the best friends of scientific 


Saturation of a liquid. Effect of increase of temperature on 
saturation. Effect of lowering the temperature on saturation. 
Crystallisation. Filtration. Solvent preperties of wat@r. Rain, 
spring, river, and pond waters, &c. Solid matter in different 
waters ; how estimated. Loch Katrine water. Thames water. 
Sea water. Hard and soft waters, Mineral waters. Similar 
solvent of other liquids. Solution of one liquid in another. , 
Liquids insoluble in one another. Solution of gases ip water 
and other liquids. The effect of heat on ‘the quantity of gas 
dissolved by a liquid. 

Experiments.—Suspend a piece of white sugar by% thread™h 
a glass vessel containing water. Dissolve salt in water, Show 
on a balance that sugar or salt and water when separate and 
when dissolved weigh the same. Show that salt is obtained 


* The diagrams here.referred to are now published in Figs. r@to 24 of the 
present report of the lecture at the Royxg Institution. These figures are 
accurate copies of Mr. Perry’s original drawings, and I desire to acknow- 
ledge the great care and attention which Mr. Cooper, engraver to NATURE, 
has given to the work. 
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from the solution by evaporation. Saturate water with nitre, 
and show that the solubility is increased by increase of tempera- 
ture. Demonstrate the formation of crystals. Ilustrate the 
removal of substances im suspension, and the non-removal of 
substances in solution by filtration, Show by evaporation the 
solid matter dissolved in a sample of pump, or river, or spring 
water, and explain the method for its quantitative determina- 
tion. Show the like solvent action with ether liquids, as calcium 
chloride, in alcohol and sulphur in carbon disulphide. Compare 
the result of admixture of Spirit or oil of vitriol with water with 
that of oil or mercury with water. Heat ordinary water and 
collect the expelled air. 

AIR. —Surrounds the globe. Wind is air in motion. Breathing. 
Air occupies space. The bulk of any quantity of air is much 
changed by temperature and by pressure. Air has weight. The 
necessity of air for animals and plants. Bodies when burning 
require air. Aira mixture of two gases. Oxygen and nitrogen. 
The proportion of nitrogen to oxygen. Oxygen the active body 
in air. Bodies burn in it alone and more brilliantly than in air. 
The combination of oxygen with iron and with other bodies. 
Increase of weight of bodies which unite with oxygen. Nitrogen 
does not combine directly with bodies. The nearly constant 
composition of pure air. Presence of other gases in small 
amount in air, Water in the airas a gas. The drying yp of 
water, 

Experiments.—That air occupies space may be shown by 
plunging a bell jar into a vessel of water. Fita flask containing 
water with an india-rubber plug and delivery tube, heat the 
water, and collect the expelled air over water. Close the short 
limb of a syphon tube containing air, and compress the air in 
the long lirab by pouring in mercury. Weigh a flask, fitted with 
a stop-cock, full of air, and then exhaust by an air-pump, and 
weigh again. Show that a lighted candle is soon extinguished 
when burnt under a bell jar, but that it continues to burn if fresh 
air be from time to time sypplied. Burn phosphorus in a tall 
bell jar over water, and show the diminution of bulk of air. 
Ignite phosphorus, place it in the remaining gas. Burn some 
phosphorus under a dry bell jar to show the compound of phos- 
phorus and oxygen which is formed. Place phosphorus in a 
graduated tube over water to show that at ordinary temperatures 
it combines with the oxygen of the air and removes it, so that 
by measuring the volume of gas left, the amount of oxygen con- 
tained in air can be roughly determined (to intrédduce the phos- 
phorus, fuse it in a test-tube under water, and introduce the end 
of a long wire into it, then let it cool}, Burn charcoal and 
sulphur in oxygen, and call attention to their disappearance. 
Demonstrate by lime water and by litmus paper that a new body 
is in each case formed. Burn iron powder (Ferrum vidactum) 
on a scale pan of a balance, to show that an increase of weight 
occurs. <A glass or metal vessel filled with ice or cold water can 
be used.to show the cgndensation of mixture upon it. Place 
calcium chloride on the pan of a blance to show the gradual 
increase of weight which occurs. 

WATER.—Its three states, Expansion of water by heat. 
Equal volumes at different temperatures have not the same 
weight. Formation of currents in water by heating. Boiling 
point. Increase of volume on conversion of water into steam. 
Distillation. Pure water. Hydrogen and,its properties. The 
burning of hydrogen in air, and the weight of the product com- 
pared with the weight of the hydrogen ; the difference due to 
oxygen of the air with which hydrogen has combined. Hence 
oxygen and hydrogen are the constituents of water. Combina- 
tion af oxygen and hydrogen with explosion to form water. If 
by measure there be twice as much hydrogen as oxygen, or by 
weight eifht times as mich oxygen as hydrogen, then no gas 
remains—all becomes water. All water composed of these two 
bodies in this proportion. These two bodies can then be sepa- 
rated from water and can be made to make, unite, and form 

ewater. In all cases of chemical combination bodies are united 
in corsfgint proportion. 

Experiments, —Illustrate the characteristic properties of ice, 
wgger, and steam. Show that equal volumes of hot and cold 
water do not counterbalance one another. Fill a flask to the 
bottom of the neck with cold water, and then heat to show ex- 
pansion of the water. Show current by,heating a large flask of 
water. To illustrate distillation, distil water containing copper 
sulphate. Show Liebig’s or other forms of condensers. Show 
the mode of determinifg the boiling point of a liquid. Show 
that the temperature remains constant, and that on dissolving 
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presence of hydrogen in water, pass steam through a relho 
iron tube fied with coarse iron turnings or pails. Water forme - 
of two components, both gaseous. Note the change in the 
iron both # appearance and weight. This increase of weight 
and the weight of gas which qus off equals weight of siea n 
which has dis€ppeared. Hete two substances in water sone 
the combustible gas that comes through the tube, the o,her the 
body which remainsavith the iron. Collect the hydrogen over col! 
water in proof that it is not steam, afso show that it burn ~ 
Alter the tube is cooled show the iron from inside of the tulrce 
and explode the oxygen and hydrogen. Plunge a burning taper 
into jar of hydro en held mouth downwards, to show burning of 
the gas and extinction of the tapér. Show by a balloon, et 
soap bubbles, or inverted beaker glass swspénded froma talans, 
that hydrogen is lighter than air. Condense the water forme! 
by the burning of a jet of hydrogén. 

Carbon.—Charcoal, graphite, or blacklead and diamon*. 
When wood, sugar, meat, bread are heated carbon remains. 
Charcoal not changed in the air at ordinary temperatures. 
Combination of carbon with the oxygen cf the air at a red heat, 
Carbon dioxide a compound of carbon and oxygen. Chemica! 
combination of carbon and oxygen is attended by the evoluti ia 
of a definite amount of heat expressed by amount of water it wil 
heat. Combustion. The properties of carbon dioxide, Water 
dissolves carbon dioxide at ordinary temperatures Action of 
cfBon dioxide on lime-water; no animal can live in this ga» 
100 parts of carbon dioxide are composed of 27°27 parts of 
carbon, and 72°73 parts of oxygen. Carbon dioxide obtainc. 
from marble, limestone, oyster-shélls, chalk, &c. Charcoal fire, 
Coal composed of carbon, hydrogen, and a little oxygen, &e. ; 
its burning is the carbon and the hydregen combining with 
oxygen. Whenever oil, tallow, coal gas are burnt this carl on 
dioxide and oxide of hydrogen (water) are formed. Re-piraties 
produces similar changes. In expired air the same produs» 
arise as from the burning of the food, and there is the same evo- 
lution of heat. Carbon a constituent of all animal and vegetabie 
bodies. 

Experiments. —Specimens of charcoal. Make chaicoal 
heating wood in covered crucible. The black lead of a pensii © 
a specimen of graphite. Sagar heated on pivce of tin plate. 
Show that acids and alkalies do not change charcoal, bat thv 
when heated it soon burns away, and only ash is left. Tahe : 
small piece of charcoal in a glass tube, pass air over it into liss 
water, and show no change takes place until the charcoal i 
made red hot ; as the charcoal disappears the lime water beront: 
milky. 


1 


Show by means of the balance, or *by soap bubbles, ci 
by passing it from one vessel to another, that carbon dioxide ts 
heavier than air, that it acts on lime water, that a buning cantly 
is extinguished in it. Its solubility in water shown by agitaung 
a tube of the gas over water. Prepare the gas from marble by 
the action on it of dilute acid. Collect all the gas given of fem 
a small piece of marble weighing 5 or 10 grains, Show by 
collecting in inverted beaker the products of combustion of 3 
candle, of a lamp, and of a gas flame, and adding lime eva‘er. 
that carbon dioxide is given off. Show also by means of lime 
water that respired air contains this gas. 

SuLpHuR.—Known also as brimstone. Where found. F 
properties. Is also found chemically combined with many meta's, 
so not recognisable by the eye. Sulphur heated in the air melt. 
more strongly heated it burns, then the sulphur disappears ; the 
strong smell produced belongs to a new body formed by the bus- 
ing, a compound of sulphur and oxygen. Gaseous properties 1 ; 
the new bady, its effect on blue litmus paper, which oxygen aid 
sulphur have not. Its composition is 50°00 parts of suiphar aun l 
50°co parts of oxygen, and it is called sulphur dioxide. Wares 
di-solves nearly fifty times its volume of this gas, and then turns 
blue litmus strongly red and has an acid taste. The combination 
of the gas and water to form sulphurous acid. Another coni- 
pound of sulphur and oxygen can Re made, in whick the same 
weight of sulphur is combined with more oxygen. One funded 
parts contain 40 ofesulphur and 60 of oxygen, and it i> calle} 
sulphur trioxide, Sulphur trioxide has properties differing Ir 73 
the dioxide. If the dioxide and oxygen be mixed they do n“ 
combine, but if they are Sassed over hot platinum dense whe 
fumes are formed, which ate the trioxide. Combination of ve: 
trioxide with water to form sulphuric acid (oi! of x itriol\. 

Experiments. —Show roll and flowers of sulphur and specime: 
of native sulphur, also iron pyrites and other native sulphide ~ 
Powder iron pyrites and heat it in a tube held horizontally ove. > 








substances in water the bgiling point is raised. To show the | lamp to show the sulphur obtained from the pyrites. Show the 
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melting of sulphur by heating flowers of sulphur in gmall flask. 
Heat sulphur on a piece of tin plate till it catches firé, show the 
colour of the flame ang observe the smell of burning sulphur. 
Prepare sulphur dioxide by heating copper turnings iif sulphuric 
acid, and show that it extinguishegflame, is very soluble in water, 
and that the water dissolving it becomes very aci, turning blue 
litmus red. Bubble air through a strong solution of sulphur 
dioxide, and then over platinised asbestos ; demonstrate that when 
the platinised asbestos is hot dense white fumes are formed of the 
¢ulphur trioxide. Pour some sulphuric acid into 20 or 30 times 
its volume of water and prove its acid taste, its action on litmus, 
and its power of causing effeyvescence if dropped on sodium car- 
bonate. Show that sulphuric acid is a colourless liquid, that bulk 
for bulk it is much hefvier, more than 1} times, than water. 
Show bya thermometer or by immersing a test tube with spirit in 
it that a large amount of heat is evolved when this acid is poured 
into water. Pour some on sugar or shake it up with oil to show 
its action on organic bodies. 

CHLORINE.—The gas obtained by the action of hydrochloric 
acid on the black oxide of manganese. So called on account of 
its colour. - Its characteristic smell, Is 2} times heavier than 
air and 354 times heavier than hydrogen. Soluble in water. 
Many substances take fire in chlorine gas, e.g., phosphorus, and 
form chlorides. Ignition of oil of turpentine in chlorine with 
separation of carbon and formation of hydrochloric acid. Bleach- 
ing power of chlorine. Bleaching-powder. .. 

Experiments. —Samples of common salt, rock-salt. Prepare 
chlorine from (1) mixture of common salt, black oxide of man- 
ganese and sulphuric acid ; (2) from mixture of black oxide of 
manganese and hydrochloric acid. Collect gas by downward 
displacement. Draw attention to its colour, and show that 
phosphorus spontaneously inflames in the gas to form chemical 
compound of phosphorus and chlorine. Show that oil of tur- 
pentine ignites spontaneously in chlorine. Show that sodium when 
strongly heated burns in chlorine and forms common salt. Show 
bleaching action of chlorine by dipping moistened Turkey red 
rag in bottle filled with gas. Show similar action with solution 
of bleaching. powder and acid. Show that chlorine is soluble in 
water and that the solution has characteristic smell and colour of 
the gas. ° 

Acips.—Are bodies which have sour taste, turn blue litmus 
red, and liberate carbon dioxide when added to solution of sodium 
carbonate. Sulphuric acid has these properties. Its specific 
gravity. Colourless when pure. Evolves heat on being mixed 
with water. There are two other common bodies which have 
strong acid propertie¢ like sulphuric acid, these are nitric acid 
and hydrochloric or muriatic acid ; these are made of different 
constituents from sulphuric acid. All act on litmus, &c. in same 
way ; allcan be neutralised by potash forming potassium sulphate, 
or nitrate, or chloride. The compound formed by the union of 
an acid and alkali is called a salt. All three acids are colourless 
liquids, but, beside the properties possessed by all acids, each acid 
has properties which belong to it alone. Nitric acid attacks most 
metals? Poured on copper the metal is dissolved and red fumes 
are formed. Hydrochloric acid does not dissolve copper, is not so 
heavy as sulphuric acid ; when mixed with manganese dioxide 
gives off a yellow irrespirable gas known as chlorine. 

Lixperiments.—Samples of both nitric and hydrochloric acid. 
Show that they have all the properties belonging to acids and that 
by neutralising them common salt and nitre can be made. Show 
the action of nitric acid on copper, tin foil, &c. Show that it has 
no action on platinum or on gold. Copper placed in hydrochloric 
acid not attacked, but if mixed with manganese dioxide and 
warmed chlorine is given off. 

ALKALIES.—Are another class of bodies which turn red litmus 
blue ; have soapy taste and absorb carbon dioxide. If potash 
be added gradually to sulphuric acid the properties of both bodies 
gradually disappear, and at last a liquid is obtained that has no 
action on Ktmus. The compination of acid and alkali and the 
body formation of sulphate of potash or potassium sulphate ; sul- 
phate of soda or sulphate of ammonia can We formed in asimilar 
manner. 

Experiments. —Show that solutions of potash, soda, and 
ammonia turn reddened litmus blue, afd that when a tube con- 
taining carbon dioxide is inverted infany of these solutions the 
gas is absorbed. The taste of these bodies is soapy not sour. 
Add gradually to dilute sulphuric acid one of these bodies, and 
see that the acid character of the dilute sulphuric acid disappears. 
Neutralise exactly sulphuric acid with potash, then evaporate and 
crystallise out the salt formed. 
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` AMMONIA.—A gas with a very pungent smell. 
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Solution in 
water. One volume of water dissolves 800 volumes of ammonia, 
This liquid has the pungent smell of the gag, and it can neutralise 
the strongest acids. * Formation of antmonium chloride or sal 
ammoniac by ammonia with hydrochloric acid. Asnmonium 
chloride a white solid, soluble in water, with no smell of ammonia. 
Ammonium chloride a volatile body. The effect of boiling a solu- 
tion of ammonium chloride with lime or potash. Ammonia is com- 
posed of 82°3 parts of nitrogen and 17:7 parts of hydrogen. The 
pungent odour of smelling salts is due to ammonia. Animal 
matters, such as horn, dried flesh, glue, cheese, isinglass, heated 
so as to decompose these bodies, yield ammonia. The formation 
of ammonia in large quantities by heating coal to make coal gas. 
Production of ammonia when animal matters containing nitrogen 
putrify.” 

Experiments,—Prepare ammonia by treating ammonium chlo- 
ride with an equal weight of slaked lime and enough water to 
make the whole into a thick mud; and demonstrate its smell, its 
action on red litmus, and its great solubility in water. The gas 
passed into water, the increase of volume of the liquid. Its pro- 
perties and their identity with those of the gas. Volatility of 
ammonia shown by the liquid leaving no residue on evaporation. 
Show that ammonium chloride is formed by neutralising a solu- 
tion ¢f ammonia with hydrochloric acid, and is obtained as a solid 
on evaporation, and that on further heating it is volatilised, Heat 
coal in a coarse powder in a glass tube, and show that the liquid 
obtained is very alkaline. Show the formation of ammonia by 
the addition of potash and lime to a solution of ammonium chloride. 

LIME AND CLay.—Limestone, marble, oyster-shells, chalk, 
all contain a metal known as calcium. The oxide of this metal 
known as lime. Lime and carbon dioxide are together present 
in limestone, marble, shells, and chalk. When these are strongly 
heated, especially in a current of air, the carbon dioxide is evolved 
and the lime is left, Action of water on lime. Its use in making 
mortar. Lime slightly soluble ingwater. On blowing carbon 
dioxide into a clear solution of lime (lime-water), liquid becomes 
turbid, owing to combination of carbon dioxide and lime to form 
chalk. Same effect on breathing through lime-water. Other 
important salts of lime are gypsum or plaster of Paris (sulphate 
of lime) and phosphate of lime, which exists largely in bone. 
Clay isa combination of a body called silica, which is the chief 
constituent of sand and flint, with the oxide of a metal known as 
aluminium, so called because it exists also in alum. Glass is a 
compound of silica with lime and an alkali, potash or soda. 
Varieties of clay ; their use in, manufacture of bricks and pots. 
The metal of clay (aluminium), a white body with a brilliant 
lustre, 2} times heavier than water ; may be rolled out into thin 
sheets and drawn into fine wire. Not oxidised in the air, 

Experiments.—Samples of limestone, marble, oyster shells. 
Show that these substances effervesce with dilute hydrochloric 
acid, and that a gas carbon dioxide is ewlved. Heat æ piece of 
limestone or marble to redhess in a fire, and show that after 
heating it no longer gives off carbon dioxide on treatment with 
an acid. Describe process of lime-burning. Properties of lime 
as distinguished from limestone. Show that a piece of moistened 
red litmus paper pressed against limestone is not affected, but 
that when pressed against lime it is turned blue. Show slaking 
of lime ; draw attenéion to heat evolved. No such result on 
treating limestone with water. Show that lime is soluble in 
water, whereas limestone is not. Add carbon di€xide to the 
solution of lime, and show that white powder is formed which on 
treatment with acid evolves carbon dioxide again. Explain that 
white powder thus formed is identical in chemical compasition 
with limestone, and hence that limestone is a compound of earbon 
dioxide and lime. Explain use of lime in making mortar. 
Various samples of clay are used in manufacture of bricks and 
pots. Show plasticity of clay and exhibit one or two specimens 
of ware before being baked. Show that a vessel of kneaded or 
“puddled” clay will hold water. Explain chemical nature of 
clay, and show specimens of silica and alumina. Show alum and 
demonstrate that alumina is contained in it by heating ammonia 
alum. Show specimen of aluminium and explain thgt this meal 
is contained in alumina and therefore in clay. 

METALS, INTRODUCTORY.—About 70 different elementary 
subjects known. Almgst all the common metals are elements. 
For instance, iron, lead, copper, zinc, mercury, silver, gold, tin, 
are elements. All combine with oxygen to form o%ides, with 
chlorine to form chlorides, and with®sulphur to form sulphides. 

Experiment. —Specimens of metallic and non-metallic elements 
and of oxides and sulphides. é 


‘almost insoluble in water. 
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LEAD.—Its colour ; a fresh surface bright, but soon tarnishes 
in the air. Is heavy. Lead is 114 times heavier than water. 
Can be beaten or relled into thin sheet gr drawn into wire. 

Melts at temperature 633° F. Can be cast in a mould. Its com- 
bination @vhen liquid with oxygen. Formation of lead oxide. 
The oxide has entirely different properties from lead. Removal 
of the oxygen when heated with carbon and the formation of 
metallic lead. Formation of red lel by heating the oxide. 
Solution of lead by nitricgicid and the formation of lead nitrate. 
Solution of lead oxide by nitric acid and the formation of lead 
nitrate. Similarly to potassium nitrate this is to be termed ‘a 
salt.” Its solution in water. Other salts of lead, chloride, 
sulphate. Formation of sulphate and chloride of lead, their 
insolubility in water. Galena, or lead sulphide, one of the ores 
from which lead is obtained. 

Experiments.—Piece of lead to scrape and show it is then 
bright and has “‘ metallic” appearance. Show by balance that 
compared with water it is bulk for bulk much heavier. Show 
the metal beaten out into thin sheet, also as wire. Melt lead in 
an iron spoon, and cast in a mould. Show formation of oxide 
by blowing air onto the melted metal. Contrast the properties 
of the oxide with those of the metal. Convert the oxide again 
into metal by strongly heating an intimate mixture of it and 
charcoal powder. Heat the oxide to show its further ox#lation 
and the formation of red lead. Show the action of nitric acid 
on lead, also on lead oxide, and the formation of lead nitrate. 
Show this is “ salt,” and prove that it is soluble in water. De- 
monstrate that the first is very slightly soluble, and the last 
Show the formation of chloride and 
sulphate of lead by the addition of the respective acids to a 
solution of lead nitrate. Collect on filter the salts so formed, 
wash and dry them. Show specimen of Galena (lead sulphide). 

Irnon.—Not used in a pure condition, always obtained united 
with carbon. Three kinds of iron; wrought iron, cast iron, and 
steel. Wrought iron the perest and used if the body is to be 
formed by hammering. Cast iron contains most carbon. Steel 
used for cutting instruments ; can be made into a magnet; can 
be “annealed.” Solubility of all three forms of iron in sul- 
phuric, nitric, and in hydrothloric acids, and the formation of 
iron sulphate, nitrate, and chloride. Their solubility in water. 
Melting point of iron is at much higher temperature than that of 
lead. Comparison of the weight of iron with that of water. 
Its colour. The ready action of air on it. Formation of rust. 
Oxidation by heating. The action of steam on iron when red 
hot. Oxide of iron heated with hydrogen or with carbon parts 
with its oxygen, and iron is left. Oxide of iron found in the 
earth. Hematite. A carbonate of iron mixed with clay used 
as a source of iron. Heating the ore the iron is converted into 
oxide. Removal of the oxygen by heating it to a very high 
temperature with carbon. Formation of slag from clay and lime. 

Expeériments.—Specanens of thg different kinds of iron, 
wrought iron, cast iron, and steel. Dissolve cast iron in hydro- 
chloric acid diluted with equal volume of water, show carbon 
which remains, filter and evaporate the liquid to show the chloride 
of iron formed. Heat iron wire by the blowpipe to show the 
high temperature required to fuse it. Iron acted on by air and 
moisture to show its rusting. Heat iron oxide in a tube and pass 
hydrogen over it to show formation of water and metallic iron. 
Show spegimens of iron ores, clay irqn stone. Hematite 
magnetic iron ore, and slag. 

COPPER. —Its colour. Does not rust in air at ordinary 
temperatures. Thin wire melts in flame of Bunsen burner. 
Wien heated in air becomes black, owing to formation of an 
oxide. eae heated in, hydrogen gas yields up its oxygen, water 
is formed, and the red-coloured copper is obtained. Action of 
acids on copper. With dilute nitric acid evolves a colourless gas, 
which turns red in contact with the air, and the metal dissolves, 
forming a green solution of copper nitrate. Heated with sul- 
phuric acid copper yields sulphur dioxide, the same gas which is 
formed® when sulphur burns in air or in oxygen: Substance 
formed when copper dissolved in sulphuric acid is when crystal- 
aed from,water of a fine blue colour, known as copper sulphate 
or blue vitriol. Action of vegetable acids on copper. Verdigris. 
Use of copper in alloys. A penny composed of 95 parts of 
copper, 4 parts of tin, and 1 part of zinc. Bell metal and gun 
metal contain copper and tin. 

Experiments.—Shay specimens of copper in bar, sheet, and 
wire. Point out characteristic colour of metal. Heat piece of 
sheet copper over flame of Bunsen burner. Show formation of 
black film. Explain itseprigin. Take black oxide of copper 
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and heat ig hydrégen gas. Show that metal is again formed and 
that water is produced. Show action of nitric and sulphuric 
acids upog copper. Exhibit specimensof copper sulphate (blue 
vitriol). Show that on placing a knife blade in a solution of 
copper sulphage metallic copyyr is formed on the steel. Show 
sample of verdigris and explain how formed. Show various 
alloys of copper, bell-metal; brass, gun-metal, &c., % penny- 
piece. 7 e 

MERCURY.—A liquid metal, but if it be cooled to - 40° 
Fahrenheit it is solid. Its metallic appearance. Its weight’; 
heaviest liquid known ; 13°6 times heavier than water. Use in 
the barometer and thermometer. Dpes not rust or tarnish in the 
air at ordinary temperatures, oxidation jf heated to about 600° F. 
in the air, and the formation of red mercuric oxide. Is readily 
attacked and dissolved by nitric acid. It dissolves many metals, 
—e.g., tin, lead, &c. ; amalgams. Mercury in combination with 
sulphur, as cinnabar. Mercury can be obtained from any salt of 
mercury by heat, volatilization of mercury, and the condensation 
of the vapour. 

Experiments.—Specimen of mercury. Show that to balance 
a given volume of mercury 134 volumes of water are necessary. 
Boil a little mercury in a tube to show it vaporizes. Treat 
mercury with nitric acid and show its solution. Show that tin 
foil is dissolved by mercury, which becomes less fluid. Heat 
wgrcuric oxide in a tube and collect both the oxygen and the 
mercury. Heat mercuric chloride in tube sealed at one end with 
dry sodium carbonate and show the metallic mercury condensed 
on the side of the tube. 

Soptum.—Common salt contains a metal combined with 
chlorine known as sodium. 100 parts of common salt contain 
39°3 parts of Sodium and 60°7 parts of Chlorine. Carbonate of 
soda (washing soda) contains sodium. Sodium obtained on 
strongly heating carbonate of soda with charcoal. Sodium one 
of the lightest solids known. Swims on the surface of water 
and decomposes that liquid with evolution of hydrogen and 
formation of the alkali soda. Other properties of the metal 
sodium : its low fusibility and softness. Its tarnishing in air. 
Preservation of sodium from action of air by being kept in same 
liquid lighter than water and free from oxygen. 

Experiments,—Samples of common salt and rock salt ; also 
washing soda and bicarbonate of soda. Recall experiment 
showing that chlorine is constituent of common salt. Show that 
washing soda and sodium bicarbonate evolve carbon dioxide on s 
treatment with an acid. Common salt a compound of chlorine 
with a metal called sodium ; bicarbonate of soda and washing 
soda compounds of carbon dioxide and sodium. Sodium can be 
made by strongly heating sodiun carbonate with charcoal. Ex- 
hibit specimen of portions sodium. Show that it can be cut with 
a knife, and that the so cut can be pressed together again. Ex- 
hibit metallic lustre of sodium ; show that it quickly tarnishes in 
the air. Show that sodium is lighter than water and decomposes 
that liquid with evolution of gas (hydrogen). Collect hydrogen 
from water by thrusting small piece of sodium beneath test-tube 
filled with water and standing in basin of water. 

CARBON Compounps.—Large numbers of substances are met 
with in plants and animals which are not found in the earth, 
Most of these bodies contain carbon. The other elements united 
with the carbon are hydrogen, oxygen, nitrogen ; some bodies 
are composed of all these elements ; others of only two of them. 
Many of these bodies when heated leave black residue of carbon; 
when this is more strongly heated it burns away. The great 
number of these carbon compounds, and the great difference in 
their properties. Sone are acids, e.g., vinegar (acetic acid), 
and tartaric acid. Some are salts, e.g., fats, tallow, butter. 
Some are neutral bodies, e.g., sugar, starch, spirit. 

Experiment, —Show that on heating any ordinary vegetable or 
animal substance carbon is left behind. 

Acetic Acip.—One form of dilute acetic acid is known a» 
vinegar. Formation of acetic acidewhen beer or wing exposed 
to the air becomes sour. The spirit present combines with 
oxygen of the air afd forms acetic acid. The presence of a kind 
of fungus called mycoderma aceti necessary to cause this oxida- 
tion. Large amount ofginegar is made from poor kinds of wine 
and beer. Action of negar on blue litmus, and on sodium 
carbonate. Vinegar is also made by heating wood in a retort; 
a great many bodies distil over, among them acetic acid. The 
pure acid has very pungent smell, and has all the properties 
which are characteristic of the acids. Boils at 246° F. Dis- 
solves in water. It iscomposed of carbon, hydrogen, and oxygen 
in the proportion of 40`0 parts of cirbon, 6°7 parts of hydrogen, 
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and 53°3 parts of oxygen. It is neutralised byealkaligs like sul- 
phuric acid. «Iron puteinto it is slowly dissolved, hydrogen being 
given off. Oxide of lead,dissolves in it, forming a saJt, and if 
the clear solution be evaporated a white crystalline body called 
‘sugar of Jead” is formed, which gs lead acetate.. The vinegar 
smell belongs only to the acid, not to the salts. ° Sodium acetate 
has no smell ; add toit sulphuric acid and warm, when the smell 
shows the acid has been ljberated and that it ts volatile. 

Experiments. —Show that vinegar has the properties of an 
atid, and that a salt is formed on neutralising it. Show a 
specimen of the commercial acetic acid, and point out its coléur- 
less appearance and strong smell and acid reaction. Show that 
iron is acted on and dissolved by acetic acid. Make sugar of 
lead by dissolving lead oxide in acetic acid, and crystallise out 
the salt. Point out disappearance of the pungent odour of the 
acid on neutralisation by potash or soda. Demonstrate the 
liberation of the acid as indicated by the odour on addition of 
sulphuric acid to sodium acetate, and show that it can be 
separated from the liquid by distillation. 

TARTARIC AcID.—Occurs in many fruits; especially in 
grapes. Is obtained from ‘‘argol,” an impure potassium salt of 
tartaric acid, deposited when grape juice ferments. Tartaric 
acid is a crystalline solid, and dissolves easily in water. Has no 
smell. Is composed of carbon, hydrogen, and oxygén, t.e., the 
same elements as are in acetic acid but in different proportions 
viz. : 32°0 parts of carbon, 4’0 parts of hydrogen, and 64’0 parts 
of oxygen. Its action on sodium carbonate. Effervescing 
draughts ; seidlitz powders, Tartrates. 

Experiments: — Specimen of argol and of crystals of tartaric 
acid. Show solubility of the solid acid in water, and that the 
solution has acid properties and is without odour. Demonstrate 
the presence of carbon in the acid by ignition. 

FAT AND OILs.—Are neutral bodies made up of an acid and 
a base, the base in all cases is glycerine, the acid varies in 
different oils and fats. They are all insoluble in water. Oils 
are liquid ; fats are solid. Many of the oils are obtained from 
vegetables, either from the seed or fruit. Most of the fats are 
from animals. Melting of tallow (fat of the ox, sheep, &c.) 
put in boiling water. Its non-solution in water. Its lightness 
as compared with water. If a solution of caustic potash be 
added, and the solution of the liquid boiled, the fat disappears 
and the liquid becomes slightly milky, and nearly the whole 
dissolves. Combination of the potash with the acid (stearic) of 
the tallow and formation of potassium stearate. Previously the 
stearic acid was combined with glycerine. To the solution of 
potassium stearate hydrochloric acid is added. The potash is 
again separated from the stearic acid, and the stearic acid, 
as it cannot dissolve in water, separates out. Stearic acid dis- 
solves in alcohol and in ether and separates out in crystals. 
Used in making candles, and is better than tal‘ow because it 
melts at a higher temperature. Tallow distilled with steam of 
temperature 600° F. (high pressure steam) separates into stearic 
acid ang glycerine, and when cold these bodies remain separate. 
All oils and fats are decomposed by potash in the same way as 
tallow. 

Experimen’s.—Tie beef or mutton fat up in muslin bag, and 
melt to separate the fat from membranous matter Show that 
fat is inseluble in water, that it floats on water, and melts at a 
temperature below boiling water. Show that oil has very similar 
properties to melted fat. Boil oil or fat with caustic potash. 
Prepare a solution of potassium stearate, and precipitate stearic 
acid from it by the addition of hydrochloric acid. Show the 
solubility of the acid in alcohol and ether, and the insoltibility 
of the lime salt of stearic acid. 

GLYCERINE.—A thick colourless liquid with a sweet taste. 
Dissolves readily in water. When quite pure becomes solid 
at a low temperature. If heated alone it is destroyed, but if 
heated with water in a retort it distils over with the steam. 
Heated with acids it combing with them, and bodies similar to 
fats are formed. 

Experiment.—Specimen of glycerine. 
bility in water and its sweet taste. 

Soap.—By boiling fat with caustic goda sodium stearate is 
formed. On adding salt to the liquid sodium stearate, which 
is soap, separates out and solidifies on the surface of the liquid. 
Soft soap is potassium stearate. Action of soap in washing. 
Action of soap on hard and on soft waters. 

Experiment.—Shake distilled water up in bottle with soap. 
Show action of solution of salts and acids on the solution. Add 
soap solution to distilled water, also to common water, and 
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explain the difference of action. Show the presence of stearic 
acid in soap by adding hydrochloric acid to a solution of soap. 

Sucar.—Exists if, many plants, Is obteined from the sugar- 
cane ; also from beetroot. The juice of these plants yields the 
sugar. When pure it is white, crystalline, sweet, &nd very 
soluble in water. Sugar candy. If heated with very little water 
to 365° F., on cooling it is no longer crystalline and is ‘‘ barley 
sugar.” Does not com@Bine with acids, but even a very little 
acid boiled for a long time with a solytion of sugar changes it 
to another kind of sugar. Composition of cane sugar. The 
several different kinds of sugar, z.g., the solid part of honey is 
a sugar which differs from the sugar in the stigar-cane ; the same 
found in all sweet fruits and is called grape-sugar. Grape-sugar 
not so sweet nor so soluble as cane-sugar. 
` Lxperiment,—Specimens of ordinary white and brown sugar ; 
also sugar candy and barley sugar. Show its great solubility in 
water ; also that its solution is neutral. Heat it and point out 
the peculiar odour it gives out, and that on further continuing 
the heat it leaves a residue of carbon. Wash honey with spirit, 
and show the residue is sugar, but that it is not sweet as ordinary 
sugar, and not so soluble. 

STARCH.—A neutral substance, composed of carbon, hydrogen, 
and oxygen. Composition, Peculiar structure; not crystalline. 
Is fod in all parts of a plant. Is obtained from wheat, rice, 
potatoes, arrowroot, &c. Starch in its ordinary condition in- 
soluble in water. When starch powder is boiled with water, the 
membrane of starch cells bursts, and the starch is: partially dis- 
solved. Strong solutions form a jelly when cold. Used for 
stiffening linen. Starch recognised by its forming a blue com- 
pound with iodine. Undergoes no change in the air at ordinary 
temperatures ; if heated to about 300° F. it becomes slaghtly dis- 
coloured and is changed into a soluble body, known as British 
gum (dextrin). If small amount of nitric or hydrochloric acid 
be added to the starch this change is more rapid. Extract of 
mal also changes starch into soluble compounds. Starch as a 
food. 

Experiment,—Specimen (of starch), point out its peculiar 
structure and absence of crystalline form. Demonstrate that it 
does not dissolve in cold water, but on boiling ‘some does dis- 
solve. Show that starch both solid and in solution gives a blue 
colour when iodine is added to it. Moisten starch with very 
dilute hydrochloric acid, and heat ‘o convert it into a gum, 
which is thus soluble in water. 

GLUTEN.—TIf flour is tied up in a calico bag and well kneaded: 
in a basin of water, the water becomes milky, and on standing 
starch sinks to the bottom. All the starch in the flour can thus 
be removed, and then a sticky substance remains in the bag 
called gluten. About 70 per cent. of flour is starch and Io per 
cent. is gluten. Gluten contains nitrogen, starch does not. These 
bodies represent two most important constituents of food. 
The gluten exposed to the ajr soon decoMposes and smells very 
disagreeably (putrifies). 

Lxperiment.—Tie some flour up in a piece of calico and knead 
it for some time in a vessel of water ; the starch comes through, 
and will settle to the bottom of the vessel, and can be collected 
and examined ; the gluten remains in the bag. 

Spirit.—Alcohol, spirits of wine. A colourless, light liquid. 
Neutral to test papefs. Has pleasant odour, boils at 173° F. 
Burns with a flame, which gives very little light, without leaving 
any black residue of carbon. A large number of different 
bodies dissolve in it. It is the intoxicating principle in wines 
and spirits. In beer there is 3 to 5 per cent. of alcohol. In 
light wines about 8 per cent. In spirits 60 to 75 per cent. “he 
different flavours of wines and spirits depend on very small 
quantities of other bodies present. Alcohol dissolves in water, 
giving out heat, 

“ Proof spirit” contains 50°76 parts of water, and 49°24 parts 
of alcohol. If more water be present the spirit will not set fire 
to gunpowder when burning. Alcohol obtained from grape 
sugar. Fermentation grape sugar converted into alcool and 
carbon dioxide by presence of some ferment which exists in 
yeast. Cane sugar on the addition of yeast is firs, converts. 
into grape sugar, then into alcohol and carbon dioxide. Use of 
yeast in brewing. Not necessary for making wine, as there is 
already a ferment in expressed juice of grape. , 

Experiment. —Show it is neutral liquid dissolving in water, 
that it burns with nearly colourless flame,gand leaves no residue 
of carbon, Show that it can be made to boil at much lower 
temperature than water by placing test-tube of it in hot water. 
Distil beer and collect the alcohol andewater which comes over ; 
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add | quicklime to this. Allow it to stand some hours, and distfl 
again. Show that this is much stronger, catches fire readily, 
and tastes more burning. Make a solutioneof common sugar in 
a large flask ; add y@ast, and fit a cork wih a bent tube to the 
flask. pet the tube dip into lime water. Place it in a warm 
place, and after some days show that spirit has been formed in 
the flask* by distilling the liquid and collecting the portion 
coming over first. 

All the substances and experiments mentioned above are to 
be shown to the class. e This does not preclude such other ex- 
periments and illustrations as may suggest themselves to the 
teacher. 








NOTES 


WE trust that it is not in the least likely that the propos 
“ From a Correspondent” in Saturday’s Zimes to remove the 
Science Museum to make way for a permanent Colonial Museum 
will receive serious attention in any influential quarter. For this 
proposal really involves the monstrous step of shunting col- 
lections which have been brought together with so much trouble 
and at so much expense. Their value was recognised by the 
Duke of Devonshire’s Commission. As to the Colonial Museum 
we shall be in a better position to express an opinion upon it 
when its nature and objects are further developed. We wish in 
no way to disparage it; but there is room for it elsewhere. 
Why should its founders try to build it on the ruins of an existing 
and valuable collection ? 


THE thirty-fifth meeting of the American Association for the 
Advancement of Science will be held at Buffalo, from Wednes- 
day, August 18, until Tuesday evening, August 24, 1886. For 
the third time, at interval of ten years each, the Association 
has accepted an invitation to hold a meeting in Buffalo. The 
Local Committee intend to make the meeting a great success : 
and members Who were at the meeting of 1876 need only to 
recall it in order to form an idea of what the coming meeting 
promises to be. The facilities which the city offers are all 
that can be desired, both in regard to rooms for the several 
Sections and in hotel accommodation, while the health and 
comfort of the city in the month of August are well known. 
The headquarters of the Association will be at the High School, 
and all the offices and meeting-rooms will be in that building or 
in one of the schoolhouses near by. The hotel headquarters 
will be at the Genesee House. A special circular in relation to 
railroads, hotels, and o@her matters, dias been issued by the Local 
Committee. Arrangements for excursions and receptions will be 
announced by the Local Committee. The officers of Sections 
D and H have issued special circulars relating to the meeting, 
which can be had by addressing the respective secretaries. 
Special information relating to any of the Sections will be fur- 
nished by their officers. In Section E spécial attention will be 
given to the problems connected with the®Niagara Falls and its 
gorge. 


WE have only just received the Proceedings of the American 
Association for the Advancement of Science at the Philadelphia 
meeting Of 1884. The” volume is particularly well printed and 
fully illustrated. 


THE Institution of Naval Architects is holding a summer 
meeting at Liverpool this week. 
e 


THE recent elections have done nothing to alter the compara- 
t@ely small but distinguished band of men of science in the House 
of Commons. Sir John Lubbock retains his seat for London 
University. The electors of South Manchester have remained 
faithful to Sir Henry Roscoe, and those of South Leeds to Sir 
Lyon Plaffair. Mr. story: Maskelyne returns from North Wilt- 
shire, and Sir Edward Reed, after one of the principal contests 
of the election, from Cardiff. 


M. Jabssen i is .continuing, at Meudon, his researches on the 
influence df gases on the rays of the spegtrum. We is building 
tubes, which can be loaded with 1000 atmospheres of hydrogen, 
oxygen, Or carbonic acid. In this last case the real density of the 
gas will be sgperior to the @ensity of water. The filling pf the 
tubes to these high pressures is not directly obtained by pres- 
sure; they are laaded by a sort of step-by-step or cascade 
process. This is a very long afat. After the filling of 
these tubes some time must be allowed for the settlimz 
down of the dust which has been raised by compression. As 
long as the Cloud of minute particles is floating, the colour 
of the light traversing longitudinally the tubes is blood-red. 
This effect can be shown with a far lessened pressure. 


Mr. J. M. HORSBURGH has been appointed Secretary of 
University College, London, to enter upon his duties on 
October 1. 


Durinc the last ten years M. Marcel Deprez has been 
engaged in experiments connected with the transmission of force 
by means of electricity. The Rothschilds some time since pro- 
vided him with an unlimited credit to prosecute his researches 
@eCreil, under the inspection of a commission of thirty-eight 
men of science. On Friday the commission met to hear a report 
on the results at present obtained, drawa up at their request 
by M. Maurice Lévy. This report was unanimously approved. 
It appears from it that we can now, with only one generator and 
only one receiver, transport to a distance of about 35 miles a 
force capable of being used for industrial purposes of 52-horse 
power, with a yield of 45 per cent., without exceeding a current 
of ro ampères. When the amount of force absorbed by the 
apparatus used to facilitate the recent experiment, but not 
required in the applications to industrial purposes, is added, the 
yield will be nearly 50 per cent. The commission certifies that 
the machines now work regularly and continuously. The maxi- 
mum electromotive force is 6290 volts. Before the construction 
of the Marcel Deprez apparatus the maximum force did not 
exceed 2000 volts. The report states that this high tension does 
not give rise to any danger, and that no accident has occurred 
during the past six months. The commission is of opinion that the 
transmitting wire may be left uncovered on poles provided it be 
placed beyond the reach of the hand. It estimates at nearly 
50007. the probable cost of the transmission of 50-horse power 
round a circular line of about 70 miles. This price would, how- 
ever, be much diminished if the machines were frequently con- 
structed. The commission, in the name of science and industry, 
warmly congratulated M. Deprez on the admirable results which 
he had obtained, and expressed thanks to the Rothschilds for 
the generous aid extended to the undertaking. 


THE eighth congress of the French Geographicale Societies 
will meet at Nantes on the 4th proximo, and will continue until 
the gth. 


Ir ,is stated that Baron de Miklouho-Maclay is now busy 
getting printed at St. Petersburg, by command of the Czar, the 
result of his scientific researches in New Guinea from 1870 Lo 


1883. 


A CONFERENCE was held by the National Fish Culture 
Association on Monday last at the, Colonial and Indian Exhibi- 
tion. Sir Albert K. Rollit, M.P., presided. The chairman, in 
delivering the preSidential address, stated that the Association 
had made a great impression upon the public as to the necessity 
for remedial, protective@and other measures in the interest of our 
fishing industries and p@®pulation. The Association was doing 
work which many other nations and colonies thought it expedient 
and economical to do upon a much larger and more expensive 
scale. He therefore thought the public ought to support it 
liberally in order to enable it to carry out the work which could 
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not be left undone without serious danger to one of thd) greatest 
industries of this country. Mr. Oldham Chafrbers then read a 
paper upon * Carp Chlture,” which was followed by the Rev. 
C» J. Steward with a paper upon ‘‘ Marine Temperagures and 
their Influence upon Fishes,” and te Willis-Bund with a paper 
upon*‘‘ The Influence of the Wether upon the®Migration of 
Fish.” After the several papers had been fully discussed, the 
proceedings terminated with a vote of thank’ to the chairman 
fgr presiding. 


IN a recent article the Ceylon Observer refers to the power of*the 
coco-nut palm to conduct lightning. Sir Emerson Tennent long 
ago pointed out that this tree acts as a conductor in protecting 
houses from lightning, and in one instance 500 palms were struck 
in a single plantation during a succession of thunderstorms in 
April 1859. But the trees themselves suffer terribly in the pro- 
cess, for however slightly they may be touched by the electric 
fluid, they die. Sometimes only the edges of the branches are 
singed, at others a few leaves turned brown alone show where 
the tree was touched, yet however slight the apparent effect, in 
course of time the tree withers gradually and dies. ; In conclu- 
sion the journal quoted inquires why it is that coco-nut palms 
which have merely had their external parts, their foliage, 
almost imperceptibly singed should be as much doomed to death 
as those which have had their vital parts permeated by the light- 
ning, the fatal result being only protracted in the one case, while 
it is instantaneous in the other. 


AT Nottingham the University College, Technical Schools, 
and a Museum are under the same committee as the Free 
Library ; and from the not very carefully edited Report of that 
committee the convenience of combination is further shown by 
special classes being opened at the first of them for elementary 
school teachers, while the expense is defrayed by the School 
Board. The Technical Schools, whose evening class students 
we trust will far exceed in number the regular daily pupils, are 
largely supported by voluntary contributions from the Drapers’ 
Company ; so natural and appropriate a use to put such money 
to, that it is to be hoped that the reforming spirit of the age will 
lead to the same commendable action voluntarily on the part of 
all such old trade guilds. As might easily have been foreseen, 
commercial classes held during the working hours of all those 
who felt their need have failed ; just like the free library at the 
Guildhall, London, so discreetly opened at first from ten till four 
—just, the hours when the pressure of business was greatest upon 
every one to whom it could be of any use! An experience of 
the Nostingham Committee seems to be that the highest working 
power of their money may be obtained by opening district 
branches, modestly termed reading rooms, yet each the germ of 
a branch library ; and also that the most economical size for a 
free librawy, as far as supplying literature to the working classes 
is concerned, is from three to four thousand volumes ; their 
libraries of that size having a greater circulation in proportion 
than either the larger or the smaller ones. 


WE have received the first number of a new technical journal 
named /#/ustries, published in Manchester. As its name 
implies it is the intention of the publishers that it shall cover all 
the ground of the manifold manufactures of the country, and 
include the dissemination of technical education in its widest and 
most us@ful form. A new departure is taken in technical 
journalism, inasmuch as the publishers propose to offer a series 
of substantial rewards to those of their readers who may bring 
forward some new and useful advange in practical science. 
These awards will be granted on cegt#in conditions being ful- 
filled, and will be made by the editors, assisted by two or more 
gentlemen eminent in the particular science. As a commence- 
ment it is the intention to arrange rewards in each of the follow- 
ing subjects, viz. engineering, electricity, and chemistry. In 
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erder to irftrease the value of the reward, and outa the suc- 
cessful reader desire it, a patent will be obtained by the publisher 
for the invention og process, which will be presented to the 
successful reader befére the invention is¢lestribed in the paper, 
and further, if a model is necessary, this also will be dded to 
the reward. This inducement ought to add considerably to the 
subscribers’ list, and ensure the success of the paper; at the same 
time it will without doubt increase, the number of workers 
and probably add to the already large®list of inventions, The 
paper is nicely printed, and the woodcuts are well executed. : 
We find an illustrated Patent record at the end of the journal, 
and arrangements are to be made so as to include the more 
important American and German Patent Specifications. Journals 
of this class add greatly to the general advancement of technical 
education, and we wish the new venture every success in its 
youth and a strong and sturdy future. 


A Moscow journal states that it is contemplated establishing 
a university for women in that city, founded on private capital. 
It is to have three faculties—a mathematical, a natural history 
one (yith medicinal studies), and a philological. Doubt is, 
however, expressed whether the Government wi'l sanction the 
scheme. 


From several parts of Western Norway complaints are being 
received of the great destruction of fir and spruce cones by a 


little unknown insect. E 


From the report of the Swedish Academy of Sciences for last 
year, it appears that the National Museum—which is under the 
authority of the Academy—succeededl in acquiring some splendid 
specimens of topazes from Brazil, containing fluids on which expe- 
riments are now in progress in the Academy’s chemical laboratory. 
Some specimens of argyrodite, containing the new element ger- 
manium, were also acquired, with which Profs. Nilsson and 
Petterson have been experimenting. The museum for lower 
invertebrates acquired from Lieut. Sandberg:a very valuable 
collection of lower marine animals from the shores of Northern 
Russia, collected by this gentleman during his extensive journeys 
in these parts.. At the Academy’s biological station on the 
coast of the province of Bohus, aquaria were kept in perfect 
working order from June till October. The station was visited 
by many savants for zoological studies. Through Dr. Carlson’s 
researches on the former existence in Sweden of Trapa gatans, 
the National Museum has “become possessed of more than a 
thousand sub-fossil trapa fruits from Southern Sweden. In 
addition to the sums granted by the Government towards scien- 
tific researches on the recommendation of the Academy (p. 201), 
several others were made out of the funds administrated by that 
institution. Among hem are the interest on the large sum left 
by the late Dr. Regwell for zoological studies, distributed for 
the first time; a sum of 250/. to Dr. S. Arrhenius for the 
study of the galvanic conductive force of electrolytes, and their 
relation to physics, at certain institutions in Russia, Germany, 
and Holland. Prof. Agardh was awarded the yearly Lettersted 
prize for his celebrated work “F Fresh contributions to the 
Systematic of the Algæ.” The Lettersted fund for scientific 
research amounted at the end of the year to 30,000}. A number 
of smaller sums were also granted by the Academy towards, 


researches on a variety of scientific subjects, e 


Mr. Oris T. Mason sends us a reprint of his valyable pager 
on the progress of anthropology in 1885, which was originally 
embodied in the Smithsonian report for that year. Here anthro- 
pology is used in a very*wide sense, giving scope to remarks on 
comparative psychology, biology, archzology, and soeiology, as 
well as to the more closely-connect®d subjects of general and 
special ethnology. Some of the more important recent works 
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on these several branches are noticed in greater or less detail, 
and there is appended an ample “ Bibliography of Anthro- 
pology, 1885,” whichis arranged in alphabetical order, and 
which will be found most useful for purposes of general refer- 
ence. It includes not only independent works and memoirs, 
but also special papers bearing on the subject, which have been 
contributed in the specified period to varous English, American, 
French, German, and other scientific journals. Amongst the 
essays more fully noticed are M. Gabriel de Mortillet’s work on 
“The Precursor of Man,” advancing the theory that the flints of 
Thenay were the workmanship, not of man as fully developed, 
but of his immediate predecessor, the anthropopithecus; Dr. 
Lissauer’s paper on human craniology, introducing the sagittal 
suture as a new element in obtaining anthropological measure- 
ments ; Dr. Hermann Welcker’s treatise on the capacity of the 
cranium in connection with the three diameters, with classifica- 
tions of races according to their skull capacity; Dr. Topinard’s 
masterly work on general anthropology, from which copious 
extracts are made; Dr. Otto Stoll’s contribution to the com- 
parative philology of Central America, embodying a scientific 
classification of the eighteen languages still current in Guate- 
mala. Here the Maya family is specially dealt with and divided 
into four distinct groups: Tzental (Chendal), Pokonchi, Quiché, 
and Marne. It is incidentally mentioned that in 1885 the 
Woman’s Anthropological Society was organised in Washington 
under the presidentship of Mrs. Tilly Stevenson. The object of 
this association is stated to be ‘‘to conduct investigations to 
which the avenues are especially open to women, and to en- 
courage the sex in the prosecution of scientific work.” 


THE catalogue of the Library of the Chemical Society, 
arranged according to subjects with indexes containing authors’ 
names and subjegts, will be useful to chemists. 


VoL. I. of ‘Studies from the Biological Laboratories of the 
Owens College” (Manchester: Cornish) is mainly a reprint of 
papers that have appeared in various journals. ~ 


WE have received the last (19th) Report of the Peabody In- 
stitute of Baltimore. There is no marked advance over past 
years in any department, but all have been prosperous and the 
results attained have been satisfactory. The attendance at the 
courses of lectures was exceptionally large, but the use of the 
library has been somewhat reduced owing to the opening of 
another free public libr#y in Baltimpre. Amongst the lectures 
during the year were courses on Arctic Explorations and Life in 
the Arctic Regions, on Mexico, Ancient and Modern, on the 
Mound Builders of Ohio, and on the Poetry of Science. 


Mr. C. G. RocKwooD, jun., of Princeton, N.J., writes that 
the shock of earthquake at Sandy Hook, New York, of June 11, 
noticed in NATURE of June 17 (p. 153) is ąp error. The tremor 
which was felt in that vicinity at the time stated, and which was 

` at first reported as an earthquake, was afterwards traced to the 
. firing of heavy guns on board the U.S.S. uniata, at that time 
approaching Sandy Hook. 


TBE additions to the Zoological Society’s Gardens during the 
past week include a White-handed Capuchin (Cebus hypoleucts) 
from Brazil, presented by Madam Sangiorgi; a Levaillant’s 

*Cynictis (Cynictis penicillata å), five Suricates (Suricata tetra- 
dac yla% 6 2? 9 9), two Triangular Spotted Pigeons (Columba 
gujea), three Vinaceous Turtle Doves (Zurlur vinaceus), two 
ape Turtle Doves (Turtur capicola) from South Africa, pre- 
sented by Mr. R. A. Fairclough; two Red Foxes (Canis 
fulvus & 9 ) from North America, presented by Messrs. Enson, 
Weber, apd Co. ; a Masked Paradoxure (Paradoxurus larvatus) 
from Hong Kong, prtsented by Mr. J. Orange ; five Forster’s 
Milvagos (Milvago australis) from the Fal.land Islands, pre- 


sented by Mr. James Mogre; a Tawny Owl (Syrnium aluco), | 
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British, pfesented „by Master C. G. Gregory; five Common 
Toads (Bufo vulgaris) from the South of France, presented by 
Mrs. F. Walker ; a King Vulture (Gyfagus papa) from Brazil, 
deposited $ three Lions (Felis o 8 ? ¢) from Africa, a Grey 
Squirrel (Sciterys cinereus), a Ylink (Putorius vison), three Hud- 
son’s Bay Squirrels (Sciurus hudsonius), a Virginian Eagle Owl 
(Bubo virginianus) from North America, purchased ; two Mule 
Deer (Cariacus macrotis 8 8), born in fie Gardens, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 1-7 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


At Greenwich on August 1 
Sun rises, 4h. 26m. ; souths, 12h. 6m. 49s.; sets, 19h. 46m. ; 
decl. on meridian, 17° 59' N. : Sidereal Time at Sunset, 
16h, 27m. 
Moon (one day after New) rises, 5h. 59m. ; souths, 13h. 19m. ; 
sets, 20h. 26m. ; decl. on meridian, 11° 23’ N. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m. h. m ak S 
Mèrcury ... 6 43 13 26 20 9 7 52N. 
Venus ... 145 -. 9 54 18 3 22 29 N. 
Mars ... IO 55 16 23 21 5I 7 0S. 
Jupiter... 9 27 15 3I 21 35 o 5N. 
Saturn... 2 2I .. 1028 ... 18 35 22 10 N. 
Occultations of Stars by the Moon (visible at Greenwich) 
Corresponding 
Aug. Star Mag.  Disap. Reap. ane a 
inverted image 
h. m. h. m. noco 
5. 95 Virginis ... 6 ... 2I 54 ... 22 53 ... 108 297 
5... 94 Virginis ... 6 ... 22 3 nearapproach 202 — 
Aug. h. 
I... I5 .. Mercury stationary. 
Variable Stars 
Star R.A. Decl. 
h m. e a h. m. 
U Cephei .. ... O 52'2... 81 16 N..., Aug. 2,22 30 m 
A Tauri ve ue 3 544. 12 TON... ss 


3, 22 12 m 
AT 


U Monocerotis ... 7 25°4... 9 32S. = 5, 4, 

S Virginis . 13 270... 6375... 5 L m 
V Coronæ ... ... 15 45'5 -- 39 55 N. -o 5) 5s At 
U Ophiuchi...- ... 17 10°8:... © 20N.... 5, 2 © 38 m 
R Scuti we 18 414... 5 50S. we oy L AL 
n Aquile . 19 467... O43N.... 5, 5, 21 30” 
è Cephei ... ... 22 24°9...57 SON... 5, 4, 0 Om 


M signifies maximum ; # minimum. 
Meteor Showers 

Showers have been observed at this season from the following 

radiants :—The Andromedes (L) from R.A. 8°, Decl. 36° N. $ 

from Camelopardus, R.A. 12°, Decl. 70° N. ; near n Persei (the 

Perseids), R.A. 45°, Decl. 56° N. ; near n Herculis, R.A. 254°, 

Decl. 37° N.; near A Aquarii, R.A. 342°, Decl. 9° S. ; from 

Lacerta, R.A. 342°, Decl. 40° N. ; and one near Fomalhaut, 
R.A. 342°, Decl. 34° S. 


e Stars with Remarkable Spectra 
Name of Star R.A. 1886°0 Decl. 1886°0 Type of 
h m. s. 7 t spectrum 
D.M. + 44° 3877 ... 21 31 42... 44 SION. ... II. 
249a Schjellerup . 21 37 13... 34 594 N; n IV. 
p Cephei ... ... 21 40 I... 58 154 N.. Ill. 
254 Schjellerup . 21 4041... 2444S. o HL 
258 Schjellerup . 21 59 1.227 478N.. el IT. 
18 Cephei... ... 9. 22 0 26.., 62 338N. ... Ii. 
D.M. + 56° 2821 ... 22 34 8 ... 56 122N. ... Ill. 
B Pegasi ... w. 22 58 14... 27 278 N. ... ILI. 
° 





: 
THE VOLCANIC ERUPTION IN NEW 
ZEALAND 
PURTHER details have been received of the volcanic erup- 

tion in the Hot Lake district of New Zealand, which has 
been the scene of a terrible and unexpected catastrophe which 
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occurred early on the morning of June Io, «At oniemuta, on 
Lake Rotowia, the egrth began to tremble at midnight. At ten 
minutes past 2 a.m, there was a heavy quake and a loud roaring 
noise which startled tHe inhabitants and caused tieem to flee 
from their houses. From this point it could be seen that Mount 
Tartwera, about fourteen miles "distant, had si&idenly become 
an active volcano, belching out fire and lava to a great height. 
At 4a.m, a dense mass of ashes poured down, accompanied by 
suffocating smells. A farge black cloud, which extended in a 
dine from Mount Tarawera to the Pairoa Mountains, was filled 
with flame and electricity. The thunder-like roar from» the 
crater, the sulphurous smells and constant quaking of the earth, 
caused many of the inhabit&fits to leave their homes and proceed 
to Tauranga, a distant tewnship on the east coast. At 8 a.m. 
the aspect of affairs was as bad as it was all night, and hundreds 
of boiling springs had broken out around Lake Rotorua, At 11 
a.m. the eruptions were going on continuously, and all the country 
down to Tauranga was in total darkness, with thick clouds of 
dust and sulphurous fumes in the air. At one o’clock the dark- 
ness had all cleared away and the principal centres of eruption 
had subsided. 

At Lake Taupo, about forty miles to the south of Tarawera, 
the spectacle presented was most extraordinary. At 2 a.m. the 
outbreak was heralded by terrific reports, which resembled the 
roar of artillery, while a pillar of flame shooting hundreds of 
feet into the air was observed in the locality of the eruption.e®A 
great black cloud hung over this pillar, whilst flashes of elec- 
tricity shot out from the cloud in every direction, shedding an 
unearthly bluish light. Loud reports, accompanied by heavy 
shocks of earthquake, followed in quick succession, and kept on 
until six o’clock, when the daylight and clouds of ashes rendered 
the sight invisible. 

At Tauranga, forty-seven miles distant to the north-east, loud 
reports of heavy earthquakes began at 2.15.a,m.,and very severe 
shocks were experienced at 3 a.m., while in the direction of the 
outbreak the country was illuminated for hours with flames and 
lightning. In the neighbourhood of Maketu, fifty miles to the 
east of the principal centre of eruption, atmospheric disturbances 
caused darkness till 10 a.m., and the shocks of earthquake 
were accompanied with strong lightning and earth currents, 
while at Hamilton, eighty miles to the west, the volcanic dis- 
charges are said to have resembled the firing of great guns 
at sea, 

The devastation caused by the eruption is very widespread, 
and it is believed that all the natives round Rotomahana and 
Tarawera Lakes must have died. About a hundred Maoris are 
known to have perished. Mr. Haszard, the schoolmaster at 
Wairoa, and his four children and niece, and an English tourist 
named Bambridge are the only Europeans known to be killed. 
The country for fifty miles around the vicinity of the disturbance 
has been covered by the discharge of stones and ashes, and large 
craters have risen up. Mount Tarawera is elevated 300 [eet 
higher than before. Lake Rotomahana has subsided, and has 
been ¢ransformed into an expanse of seething mud, and the 
renowned terraces are reported to be destroyed. large areas 
are covered with volcanic dust and mud. During the disturb- 
ance the wind blew from the east, heavy snow fell on the ranges, 
and there was intense cold. 

The wide area forming the scene of the eruption has been the 
chief centre of volcanic activity in New Zealand since the country 
has been known to Europeans, and in fact since the earliest 
period of Maori tradition. The region forms of itself a distinct 
volcanic zone remarkable for its picturesque hot lakes, boiling 
geysers, and numerous thermal springs. For many years it has 
been the resort of tourists from all parts of the world, and who 
reached it by way of Tauranga, a picturesque town on the east 
coast of the North Island, with a fine harbour opening into the 
Bay of Plenty. It is in this bay, about 30 miles from the main- 
land, thate the first indicatign of volcanic activity presents itself 
in the form of Whakari, or White Island, a cone-shaped moun- 
tain which rises abruptly from the sea to am altitude of 860 feet. 
The crater, about 14 miles in circumference, is in a condition of 
a very active so/fatara, whose numerous geysers and boiling 
springs evolve at all times dense volignes of steam and sulphu- 
rous gases. = 

From Tauianga the traveller proceeds in a southerly direction 
through a fern-clad country interspersed with broad belts of 
primzeval forest presenting the most luxuriant and varied vegeta- 
tion. Ina distance little short of 40 miles the land rises gradu- 
ally to an altitude of 800 feet, when the great table-land of the 
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Lake Region is reached. Here, in a depression which appears 
to have formed at some remote period the area of an immense 
lake-basin, is situaged the township of Ohinemutu, where there 
are several good hotels and a small white population. Just 
beneath the township the blue surface of Lake Rotorua, with 
the picturesque Island of Mokoia in its centre, spreads itself out 
in a circle of nearly 25 miles. The area in the® immediate 
vicinity of the lake, where the action of the thermal springs is 
most active, extends from Whakarewrewa on the one side to 
Te Koutu on the other, and inland toeTikitere and Ariki Kapa, 
celebrated for its big holes of black boiling mud. Hot springs 
occur on its southern shore, while still further to the east of it 
again are the warm lakes known as Rotorua and Rotoehu. 
The native settlement is situated on a long peninsula stretch- 
ing out into the waters of Lake Rotorua. Every part of 
this strip of land is dotted and riddled with thermal springs, 
some of which shoot out of the ground from small apertures, 
while others assume the forms of large steaming pools. They 
are of all degrees of temperature from tepid heat to boiling- 
point. Here the zvAares or huts of the natives are clustered 
promiscuously about the springs, and in situations where a few 
inches below the surface the soil is sufficiently hot to cook an 
egg in a few minutes. . 

It js this region which may be said to contribute the first link 
in the chain of active thermal action, extending from Whakari 
in the Bay of Plenty, through the Lake Country, to the active 
volcano of Tongariro, in the centre of the island, a distance in a 
direct line of about 130 miles. ; : 

At a distance of about nine miles still southerly from Lake 
Rotorua, lies Lake Tarawera, with its cluster of minor lakes, 
which constitute the second and most important connection in 
the volcanic belt. It was here the recent volcanic “listurbance 
first declared itself in the sudden activity of Mount Tarawera, an 
extinct volcanic cone which had remained quiescent since time 
immemorial. 

No place in the world could bofst of scenery so unique and 
thermal phenomena so marvellous as could Tarawera and its sur- 
roundings. It was reached from Tarawera by a delightful route 
fringed by fern-clad mountains, and through thesSikitapu Forest 
one of the grandest gardens of primeeval vegetation in New 
Zealand, but which is now uprooted by the force of the subter- 
ranean devastation. At the southern exit of the forest the tra- 
veller was charmed by Sikitapu, the Blue Lake, and Rotokakahi, 
the Green Lake, whose calm picturesque beauty formed one of 
the grandest sights of this singularly gifted region. A few yards 
from this point nestled the native settlement of Wairoa, now 
covered with Io feet of ashes. Here were two hotels for the 
accommodation of tourists, who came from places far and wide 
to visit the wonders of the Terraces. From time out of mind 
it had been one of the principal homes of the great Arara tribe, 
who claim to Le the pioneers of the race in New Zealand. 

Down a wild gorge erom Waira Lake Tarawera lies 
embosomed in a circle of tall forest-clad mountains, whose 
pointed peaks and serrated ridges betoken at once their Plutonic 
origin, while on the southern shore of the Lake rises Mount 
Tarawera, in the form of a colossal truncated cone, with pointed 
peaks like a spiked crown. It was out of this giant mountain 
tapu, and sacred in Maori song and legend, that the recent sub- 
terranean fires first shot forth, enveloping the whole mountain in 
a sheet of flame. © ry 

A glance at this mountain and the surrounding region was 
sufficient to show that at some remote period it must have been 
—as now—the chief centre of a widely-extended volcanic action. 
The mountain itself formed one of the principal volcanic cones 
to be found dotted over the country. % range of votanic hills 
sloped down on its western side to Lake Rotomahana, which 
was connected with Lake Tarawera by a small warm stream 
known as Te Ariki. Before the eruption occurred the shores of 
the former lake formed the principal point of thermal activity, 
in the district, and there can be little doubt that beneath its sur- 
face the forces which culminated in the outbreak of Mount 
Tarawera were evolved. 

Lake Rotomahana, now said to be nothing more than a Mle 
of seething mud and vaporous gases, formed in reality the 
wonderland of the region. Like Lake Tarawera, it was situated 
at an elevation of a liftle over 1000 feet above the level of the 
sea. It was one of the smallest of the group of lakes, being 
about a mile long by a quarter of » mil® wide. It was, how- 
ever, grandly picturesque, not only by reason of its unequalled 
features presented by the terraces, but likewise on account of 
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its steaming shores with their countless hot springs, boiling 
geysers, steaming cauldrons, and seething mud-pools, as well 
as by the bold, rugged scenery which surgounded it on every 
side. The name Rotomahana in the native language means 
literally ‘* hot lake.” She mean temperature of the water was 
about 8 F., while in the vicinity of the hot springs it rose 
frequently to 212° F, 

Tt was on either shore of this lake thgt the marvellous terraces 
now unfortunately reported to be destroyed were situated. The 
largest of these singular formations was l'e Tarata, or the White 
Terrace, the outline of which assumed a semicircular form and 
spread out at its base as it sloped gently down to the margin of 
the lake; the broad, flat, rounded steps of pure white silica rose 
tier above tier white and smooth as Parian marble and above 
them terrace after terrace mounted upwards, rounded and semi- 
circular in form. All were formed out of a delicate tracery of 
silica, which appeared like lacework congealed into alabaster of 
the purest hue; crystal pools shaped as if to resemble the 
form of shells and leaves, and filled to their brims with water 
blue and shining as liquid turquoise charmed the eye, while 
around the edges bright crystals of silica formed incrustations 
which made them appear as if set with a margin of miniature 
pearls. At the summit of the terrace was a crater of 200 feet in 
diameter filled to overflowing with brilliant transparent water in 
the form of a boiling fountain, from which clouds of steam 
floated constantly upward. This boiling spring formed an inter- 
mittent geyser, which during its active intervals threw up a 
column of water to a height of over 100 feet. The crater, how- 
ever, was always overflowing, and the water, which was highly 
charged with silica, had by a gradual process of deposition, ex- 
tending probably over a vast period, formed the present system 
of terraces, The temperature of the water varied from boiling 
point to 70° F. at the foot of the terrace, the summit of which 
was over 80 feet above the level of the lake. 

Immediately at the back of the White Terrace and bordering 
the lake was a rocky desof&ite gorge seamed and furrowed in 
every direction with streams of hot water, while jets of hissing 
steam bursting from its sides marked the sites of subterranean 
fires. The high hills on each side of the gorge rose up in quaint 
fantastic shape, and their rugged sides composed of shattered 
yolcanic rock sent forth water and jets of steam from a thousand 
fissures. Here boiling geysers emitting clouds of steam lashed 
their hot waves about and foamed with a furious sound in rock- 
bound basins, while scattered over the greater portion of this 
fiery wilderness were innumerable fumaroles all hard at work 
shooting out steam and vomiting black streams of liquid mud. 
Some of these were round, some flat, and others cup-shaped, 
while not a few assumed the form of miniature volcanoes. 

It was opposite to this spot on the further shore of the lake, 
that Te Otukapurangi, or the ‘Fountain of the Clouded Sky” 
of the Maoris, or the Pink Terrace, rose from the water of the 
lake to ‘an altitude of n@arly 100 feete Here the deposits of silica 
assumed the same general formation, and each terrace of steps 
was gracefully and marvellously shaped with rounded edges 
which swept about in waving curves. The various buttress-like 
masses which supported the fringed edges of the terraces bent 
over and formed miniature grottoes resplendent with festoons of 
pink-tinted silica and rose-coloured stalactites which appeared to 
have been woven together by nature into arf intricate network and 
then crystaljised into their present shape. Iere the successive de- 
posits or layers of silica-rock did not assume, like those of Te 
Tarata, a wonderful combination of delicate lacework around 
the edges of the terraces, but the siliceous laminations appeared 
eveħ thinner, and reminded one of the corrugated surface of 
pink satia rep. It wag, however, the variegated tints of this 
wondrous structure which rendered it even more remarkable 
than the gracefully symmetrical proportions of its incomparable 
design. As the blue-tinted water came rippling and falling from 
terrace to terrace in miniature cascades, Te Otukapurangi looked 
radiant in its sparkling mantle of delicate pink, and as the 
golden tays of the sun shot far and wide, it changed with every 
shade of light, with brilliant hues of pink, amber, carmine, 
ax@ yellow, which shone with a dazzling and metallic lustre 
as they flashed and palpitated as it were in the warm glowing 
air, 

‘At the summit of the terrace was a @ircular platform, in the 
centre of which was a steaming cauldron formed by an alabaster- 
like basin about 100 fact ingliameter. Iere the deep dark-blue 
water within a few degrees of boiling-point lay without a ripple 


vpon its surface, and shone with the brilliancy of transparent 
es 


crystal, while bepeath the siliceous deposits, which encrusted the 
sides of the crater, assumed all the varigd desigys of a coral 
grove tinted in glowing colours of yellow, blue, and pink. 

From Bake Rotomahana the recent Volcanic eruption extenied 
tothe Pairoa Mountains, which attain to an altitude of 1.00 feet, 
and which, when visited by Mr. Kerry-Nicholls, were hof, and 
quaking with internal fires, boiling mud pools, and cgiling jets 
of steam that burs with a hissing sound from the deeply-scarred 
hills. The base of this range, wher the volcanic action was 
greatest, was formed of a burnt fiery-looking earth, broken hese 
and there into enormous fissures, and dotted about with boiling 
pools and deep holes of hot seething mud, while clouds of 
yapoury steam burst forth from thé highest peaks. 

Following up the line of thermal activity across the island, as 
yet not known to be affected by the. recent outbreak, hot 
springs and geysers are found at Orakeikorako on the banks of 
the Waikato and in various places along the whole valley of the 
rivers, and notably at Wairakei, where the thermal activity is 
both widespread and extraordinary in its variety. At Taupo, 
the great central lake of the island, geysers and other phenomena 
of the kind exist on its northern shores. From this point further 
across the lake the hot springs and geysers of Tokanu occur, 
while a short distance beyond rises the cone-shaped form of 
Tongariro, at an altitude of 7ooo feet, the two craters which 
are in a state of very active so//atura constantly cm‘t vast volumes 
@esteam. Five miles to the south of the latter mountain rises 
the colossal form of Mount Ruapehu, which, with a base of 
over sixty miles, rises to an altitude of 6000 feet to the region 
of perpetual snow. This mountain, which was at one time the 
chief centre of volcanic activity of the north island, has been 
extinct from time immemorial, but it is reported that during the 
recent eruption steam was seen to issue from the crater. It is 
the highest point of the north island, and was ascended by 
Mr. Kerry-Nicholls and his interpreter, Mr. Turner, in 1883. 


SCIENCE IN NEW SOUTH IVALES 


N his Annual Address (on May 5) to the Royal Society ot 
New South Wales, the President, Prof. Liversidge, re- 
ferred to the death of Prof. Smith, the former President of the 
Society, and to the eminent services which he had rendered to 
the cause of science and of education in New South Wales, and 
also to other members of the Society who diced during the past 
year. The President then expressed regret that the number of 
original papers contributed to the Society isso small. ‘Is is 
not,” he said, ‘‘ from lack of subjects, for there are many ques- 
tions which require investigation, but rather from the lath of 
competent investigators who can spare the necessary time. Up 
to the present but little original work has been done in working 
out the chemistry of the mineral and vegetable products, and 
but very little in many branches of biology. The descriptions, 
catalogues, lists, &c., of the flora and fauna, are making fair 
progress, but still very little has been published relating*to the 
development and life-history of the fauna of Australia, even of 
forms of life peculiar to that part of the world. In matters of 
natural history, geology, and allied subjects it is apparent to 
every one that the materials for original work are in New South 
Wales abundant, and a considerable amount of very valuable work 
is being done in this direction by the Linnean Society of New South 
Wales, but the amount waiting to be done is far more than they 
can cope with at present. The Society, by offering a medal 
and a money prize, has done what it can to stimulate research : 
but the amount at its di posal is small. So many subjects it 
thoroughly worked out would be of economic value to the 
colony—such as the chemistry of Australian gums and resins. 
the tin deposits, iron ores, and silver ores of New South Wales 
—that the Government might with propriety assist the Society 
in undertaking these researches. Wealthy colonists might aiso, 
with advantage to the State and credit to themselves, effcourage 
such original investigation.” Speaking of biological work, the 
President said that one of the few facilities for scientific work 
possessed in Sydney, and which the Society assisted in founding, 
viz. the biological laborfory at Watson’s Bay, has been closed, 
the Government having taken the house and grounds for defence 
purposes. The trustees will doubtless receive the cost of the 
buildings, and with this as a nucleus a fresh start can be made. 
It would be a great pity to allow such an undertaking to drop, 
especially as there is such an unlimited field for marine bio 
logical work in Australia. In regard to scientific education 
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in the colony, Prof. Liversidge said that ORE tine the 
liberality of Rarliameng and the receipt of private endowments 
for improved instruction in science, many of the arrangements 
for this purpose of the Sydney University are of a verf meagre 
and imperfect character. The Boayl of Technical Education is 
now 4oing good work in spreading elementary, stientific, and 
technical gducation over the colony by means of science classes 
and itinerant lecturers, The necessity of sciextific education is 
also being recognised ; th@re is a motion before the Legislative 
Aesembly to place the sum of 10,000/. upon the estimates for 
the establishment of schools of mines in the various mining 
centres, while another motion to be brought proposes to make 
provision for the creation aiid endowment of twenty scholar- 
ships of the value of 290% per annum, each tenable for three 
years, at the Sydney University. The President then referred 
to Prof. Huxley’s remarks in his anniversary address to the 
Royal Society on scientific federation, Prof. Huxley said :— 
“ I have often ventured to dream that the Royal Society might 
associate itself in some special way with all English-speaking 
men of science ; that it might recognise their work in other 
ways than by the rare opportunities at present offered by elec- 
tion to our foreign fellowship, while they must needs be deprived 
of part of its privileges.” On this Prof. Liversidge remarks 
that though every one will agree as to the desirability of having 
closer bonds of union between the Royal Society and the men of 
science who are scattered over the wide areas of English® 
speaking countries, it does not appear easy to suggest a method 
of bringing it about. Good work in the Colonies, at any rate 
at present, is rarely overlooked by the Council of the Royal 
Society. Prof. Liversidge concluded his interesting address by 
suggesting a federation or union of the members of the various 
scientific societies in Australia, Tasmania, and New Zealand 
nto an Australasian Association for the Advancement of Science, 
on the lines of the British Association, with a view to holding 
the first general meeting in Sydney on the hundredth anniver- 
sary of the founding of the colony. A meeting of the kind 
during the centennial year would offer a unique opportunity for 
the exchange of ideas and information, and it would not only 
have an immediate and beneficial effect, but would permanently 
raise the high-water mark of thought in all the colonies, espe- 
cially in connection with scieatific matters. It would be an 
opportunity to correlate and correct all the scattered and frag- 
mentary geological maps and memoirs relating to the various 
colonies, and to adopt a uniform system of nomenclature, 
colouring, Xc., for all Australasian geological maps. It would, 
pursued the President,’ be beneficial if botanists were to prepare 
and revise the census of plants for each colony, especially to 
show their distribution, and similar questions could be discussed 
by zoologists for land an l marine organisms. 





ICE MOVEMENTS IN HUDSON'S BAY* 


J5 my report last year I described the ice as consisting of 

three kinds, viz., icebergs, heavy arctic ice and ordinary 
field ice. The icebergs are stated to hive ‘come from Fox 
Channel. This conclusion was based on the report from No. 3 
station made on the homeward voyage of the Neptune, that 
the icebérgs passed the bluff from west towards east. This 
report was made on the strength of the few observations which 
the party had been able to make in the interval between the two 
calls of the Neptune at the inlet. Further and more perfect 
observations show conclusively that the current sets jn the 
opposite direction and that the icebergs move from east to west. 
lf further proof of the existence of this set were necessary, we 
have it in the drift of the A/er¢ when fast in the ice off Ashe 
Inlet and invariably carried to the westward. 

In considering the question of the sources from which the ice 
affecting Hudson’s Straits navigation comes, we must first begin 
with the east Greenland icé. All those who have made the 
voyage from any port in Europe to Hudsen’s Straits seem to 
agreein the statement that Cape Farewell must not be approached 
nearer than seventy miles in order to keep clear of the east 
Greenland ice which sweeps round the %ape in an almost cease- 
less stream, after rounding which it terns to the northward, and 
passes up the south-west shore of Greenland, nearly as high as 
Gothaab, then turns over to the west side of Davis’ Straits, and 
joining the stream of Davis’ Straits ice runs south with the arctic 


t From the Report of the second Hudson’s Bay Expedition under the 
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dùrrent. The limits of the east Greenland ice field, when 
rounding Cape Farewell, vary greatly ; in some years, it moves - 
as far south as theeparallel of 58° N. ‘This ice field can be, 
and is of course always avoided, the rulg if making the passage 
being to keep to the south of 58° N. till in longtitude oe W., 
on which meridian the northing should be made. 

The stream of Davis’ Straits ice flows right across the entrance 
to Hudson’s Straits, and yaries in width with the season of the 
year. The first information which I have of it was derived from 
conversation with Captain Watson, ef the whaling barque 
Maude of Dundee, owned by Captain Adams, Captain 
Watson had been for many years engaged in the Davis’ Straits 
whale fishing, and for the last few years has commanded his 
present vessel. Their usual routine is to leave Dundee in March, 
and they arrive off the edge of Davis’ Straits ice in the early 
part of April, cruising off the edge of the ice between latitudes 
58° N. and 63° N. Captain Watson told me, that he made the 
ice in April of this year about 58° N. and 120 miles off the 
Labrador coast, and up to the date of our meeting with him, 
June 13, he had not been able to get nearer to Resolution Island 
than thirty-five miles, and as the average southerly set of the 
current is about twenty miles per day, this stream of ice must 
have been flowing uninterruptedly up to June 15, the date on 
which athe .4/ert took the pack. An examination of the re- 
cords of the stations at Port Burwell and Nachvak Bay shows 
that at Port Burwell the ice cleared out of the Straits on 
April 9. They remained clear up to the 14th, when the ice 
came in sight again, and was present almost constantly there- 
after until its Anal disappearance in August. At Nachvak the 
ice swung on and off the shore with the winds and tide, but 
though sometimes out of sight from the ordinary observation 
point, it was always seen upon going to a higher elevation. It 
is therefore certain that during the months of May, June, and 
July, large fields of ice were present in the entrance of the 
Straits, and the question remains, at what date was this ice in 
such a condition as to permit the paSage of vessels strengthened 
for meeting the ice, but which could be used as freight steamers. 
For in all questions as to feasibility of the navigation I am not 
considering the date at which one of the Dundee whaling or 
Newfoundland sealing steamers could be forced through, ‘but 
when a strongly built iron steamer, sheathed and otherwise 
strengthened, could make the passage. 

On June 15, when we went into the ice, it was.certainly im- 
penetrable by any vessel of the class referred to, and though the 
ice would slacken at the turn of every tide, and sometimes run 
abroad so that it would have been possible to work the ship to 
the westward, distances varying from two to five miles at each 
of these slack times, I only tried to hold my own, generally 
under canvas; as apart from any question of the injury which 
the ship had received, I deemed it more desirable to watch the 
ice at the entrance of the Straits than to force the ship through, 
when I could only have-made at the moft ten to twenty’miles a 
day. I am ofopinion that the Straits were passable at the eastern 
entrance about the date that we returned to St. John’s for 
repairs, viz., July 5, but any ship going in at this date would 
still have been subject to these delays, but might have made 
from twenty-five to forty miles a day. 

Proceeding westward, from this date, July 5, the observations 
at Ashe Inlet and Stupart’s Bay show that on the north side of 
the Straits, and frof eighteen to twenty miles qut, the ice 
was present almost continuously, much as we found it in August ; 
some of the sheets of enormous extent and of great thickness. 
Many of these were, in August, over half a mile long, and 
some which we measured were from twenty to thirty feét in 
thickness. In the middle of July, Mr.eAshe reports¢hat open 
water is visible beyond the ice, and Mr. Stupart, fog-hanks 
and water sky frequently to the north. The two stations at 
the western end of the Straits also report that in the middle of 
July the ice was loose and drifting with the tide. Lverything | 
goes to show that though there would have been very frequent 
delays still it would have been possible for a steamship*to have 
got through the Straits by July 15 or 20. 

Ice would have been met with again, doubtless, ên the Uy, 
but I do not think there would have been any serious delay in 
reaching either Churchill or York Factory. 

Stations an shore fot the purpose of watching the move- 
ments of the ice, though undoubtedly the best sysyem which 
we can adopt, cannot tell us with gny degree of certainty how 
soon a vessel might be able to push her way through the 
Straits, but they do tell when it is sufficiently run abroad, or 
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when a sufficient amount of open water appears, to make the 
passage a reasonable certainty, and the date for this year I 
place at from Julye5 to 15, as it ıs mofe than likely that a 
ship could have got thfough the Straits in ten days. The ice 
is, moMover, so sensitive to wind that even if telegraph 
stations were so placed as to be able to convey to ships news 
regarding the position of the ice ahead, long before the ves el 
arrived at the place the condition of Afairs might, and probably 
would, be totally changed. 

As to the closing of navigation in 1884, Mr. Laperriére 
reports, at Cape Digges, that on October 25 the ice was solid 
in every direction, and at Nottingham Island a similar entry 
is made on the 27th. A distinction must be made between 
the closing of navigation by the formation of young ice, and 
the presence of a large field of heavy old ice which is cemented 
together by the formation of young ice between the pans. In 
the first case any ordinarily powerful steamer could go through 
without risk, but in the second case the most powerful of the 
whaling or sealing steamers would be helpless. The western 
end of the Straits is always subject to incursions of this heavy 
ice, from Fox Channel, and especially so in the months of 
September and October, when strong north-easterly and north- 
westerly gales are frequent, and we have now evidence that in 
both seasons, 1884 and 1885, this heavy ice came @own in 
October. ‘ 

As to the length of season for practical navigation, if we 
regard the presence uf field ice as the only barrier, the inforna- 
tion which we have got would point to the months of July, 
August, September, and October as being the months in which 
the Straits are passable. As a rule, in July there will be delays, 
but to vessels strengthened and sheathed there would be no 
danger in making the passage. 

All the inhabitants of the Labrador, the Straits, and the Bay, 
spoken to on the subject, agreed in stating that the ice move- 
ments this year were much later than the average; at Fort 
Churchill the season was fully a month late, and on the Labrador 
three weeks, so that I think it will be found that on the 
average four months will be the length of the season for practical 
navigation by steam vessels which would be freight-carriers. 
There have been, I am informed, seasons when the Straits were 
clear of ice in the month of June, but they afe, according to 
the logs of the Hudson's Bay ships, quite exceptional. Captain 
Hawes spoke of such being the case only once in his experi- 
ence of fourteen years, and the dates which I have seen of the 
arrival of the Hudson's Bay vessels at their ports of destination 
show no arrival earlier than August. 





THE TRANSCASPIAN FAUNA 


We notice in oneeof the last issues of the Buletin of the 
Moscow Society of Naturalfsts (1885, No. 2) a most valu- 
able paper, by M. Zaroudnoi, on the birds of the Transcaspian 
region, His list contains an enumeration of 184 species, well 
determined on 600 specimens—doubts remaining only with 
regard to a very few species. The author distinguishes in the 
region the following chief zoological sub-regions :—(1) The 
Kara-kum desert, having a pretty well furnished flora, notwith- 
standing its immense sandy plains and sglt clays. The Tamarix 
forests, nbw mostly destroyed, are well peopled with the Azra- 
phornis aralensis, as also with a few Podoces (Panderi ?) and 
Passer (ammodendri?), which make their nests further north in 
the saksaul forests. The Moubara guennii, Gray, is rare. The 
reptiles are represented by the Phrynocephalus interscapularis 
and helioscopus, Agama sanguinolenta, Testudo, Naja oxiana, 
Eithwald; the Varanus sciucus extends much further south 
into the Akhal-Tekke plain, and even to the Kopet-dagh 
Mountains. (2) The Akhal-Tekke oasis, striking by the monotony 
of its landscape, diversified only by the gardens of the Tekkes, 
which remain green even during the hottest part of the 
summer, when all vegetation is scorched up by the sun. In 

abe plaig only the Tamarix, a few willows on the banks of the 
rivulets, and the dark-green bushes of the capers, adorned with 
pretty flowers, ure to be seen, The great areas covered with 
bushes of Alchagi camelorum and ,wormwood increase the 
monotony of the landscape. Pretty Julodis variolarius, 
eufratifus, and sopetimes globicolfis are often found flying 
around these bushes; $n July the Fisherta baetica, Ramb., 
several Irises, as also Æmpus pennicornis, Pall., several kinds of 
Ateuchus and Copris, and numerous species of Afelanocomate 
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in the case of all the plates, leading, when treated in the usva’ 
manner, to the final result— 
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are met with. „The stone-chatters (traquets) and larks are + 
numerous as to become troublesome. , The Zjryuecephalys 
helioscopus and Agama sanguinolenta fly at the approach of man. 
From tite to time a dscheiran, or a fox, may be perceived. Th: 
nights are sultry and hot, and one hears the shrivelling of the 
Grillus ceris$i, Serv., and O. capensis, Fabr., the barking*of the 
jackals, and the cries of Caprimulgus arentcolor, Sev. The 
banks of the few sivers, covered with brush and reed-gras-, are 
the refuge of the wild cat and the Zafomys. The high summer 
temperature of the oasis is well known: 40° Cels. in the shale 
being not uncommon ; and M. Zaroudnoi is inclined to aserite 
to the great heat the intensity of the moulting of birds, The 
lark loses so much of its feathers that the body remains in many 
parts quite naked ; with the stone-clmtters only the base of the 
feathers remains on their heads. Most of the birds inet with ir 
the oasis during the summer belong to the Aral-Caspian facna, 
the others come from the mountains; these last have followed 
the courses of the rivers and have taken possession of the Akhal- 
Tekke gardens; such are the Salicipasser montanus, Passer 
indicus, Sylvia mystacea, Butalis grisola, a great number of 
Salicicarig, and several others. Some, like the griffons, the 
ravens, thé Cypselus apus, the Chelidon urbica, the Alerez: 
apiaster, inhabit the mountains, and descend to the plain oniy 
for hunting. The Galerita magna, Calandrella pisfoleta, ant 
Saxico’a isabellina, may be considered as representatives of the 
a \khal-Tekke fauna owing to their considerable numbers. (3) 
The mountain-region is much more interesting, especially when 
the traveller reaches the upper valleys covered with forests, 
where the vines grow wild. Wild cats and jackals are the usuai 
inhabitants of these valleys ; but the Cyxailurus jubatus and the 
Leopardus pardus are rare ; L. irbis is never met with in the 
region. yena striata is occasionally met with. £//odis tai- 
pinus, several Erinaceus and Platycercomys, as also Histri» 
hirsutirostrix are common. The dreadful Vipera eufratiea is a 
source of continual danger during the grape-harvest. Æremias 
velox and Agama sanguinolenta are worthy of notice. As to 
the birds, we must merely refer to the list of M. Zaroudnoi, 
where notes as to their distribution are given in French. The 
zoological determinations have been revised by M. Menzbier. 





SOCIETIES AND ACADEMIES 
LONDON . 


Royal Society, May 27.—‘‘ Researches in Stellar Photo: 
graphy.” By the Rev. Prof. Pritchard, F.R.S. 

The objects of these researches are :—(1) To ascertain, if 
possible, by means of definite and accurate measurement, as 
distinguished from impressions and estimates, what is the rela- 
tion between the diameter of a star-disk impressed on a photo- 
graphic plate with a given exposure, and its photometric 
magnitude, instrumentally determined. With this view, five 
plates of the Pleiades were taken with different exposures. on 
different nights. The diameters of the star-disks of cach of 
the plates were then measured with a double-image micrometer, 
checked by measurement also with the macro-micrometer in the 
Oxford University Observatory. Curves were then drawn for 
each of the plates, taking the magnitudes as giyen in the 
‘© Uranometria Nova Oxoniensis ” as abscissee, and the measured 
diameters as ordinates. The result was a satisfactory coincidence 


7 D - D' = è {log At’ — log M} esata A) 
where D, D’ are the measured diameters of any two stars on the 
plate, and M, M’ the corresponding photometric magnitudes ; 5 
being a definite constant depending on the physical circumstance> 
of the particular plate. 

It was observable that, out of twenty-eight stars examines, 
three stood out from the rest, indicating, as might? have been 
expected, some peculiarity in the spectra of these stars. In 
the memoir itself the tabular relations of all the measures arc 
exhibited. The similarity of the symbolical form above to the 
relations existing beteen ‘‘ magnitude” and intensity of light 
is obvious and interestitg. 

(2) Another branch of the inquiry is still more important, andi: 
is this, Seeing that in the modern use of the dry plates the time> 
of exposure are so considerable, and the processes of develop- 
ment and drying, &c., so suspiciously dangerous to the stability 
of the films, it becomes a matter of great importance to ascertain 
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hydrogen peroxide, in natural water, by Prof. Ramsay. —Evapo- 
ration and dissociation (Part IV.); a study of the thermal 
properties of acetic® acid, by W. Ramsay, Ph. D., and Sydney 
Young, D.Sc.—Noté on the vapour-defisities of chloral ethyl- 
alcoholate, by William Ramsay, Ph.D., and Sydney® Young, 
D.Sc.—The nature of liquids as shown by a study of the 
thermal properties of stable and of dissociable bodies, by 
William Ramsay, Ph.I®, and Sydney Young, D.Sc.—The 
electromotive forces developed during the combination of cad- 
mium and iodine in presence of water, by A. P. Laurie, B.A., 
B.Sc.—Detection and estimation of lodine, bromine, and 
chlorine, by M. Dechan.—The analysis of alloys and minerals 
containing the heavy metals, selenium, tellurium, &e., by 
Thomas Bayley. 


whether the photographic plate remains an zhsolutely accurate 
picture of the actual réjative positions of the stars in the sky itself, 
and, moreover, whether these are measurable with that extreme 
‘degree of precision which {s attainable with the best insfrumental 
means. To ascertain this, the samg plates for a portion of the 
Pleiades were taken which gave fise to the fomula already 
obtained., The distances of some twenty-five of the stars from 
Alcyone were measured on each of these plates, the number of 
repetitions of tlie measŵres being made the same as those 
adopted by Bessel in his measures of the same distances with 
his heliometer. The resulting accordances of these individual 
measures on each of the plates was very satisfactory, and a trifle 
better than the accordances*in the case of Bessel’s measures ; 
and the accordance of each of the means of the distances of each 
of the stars from Alcyone on each plate was at least quite equal 
to the results obtained with the heliometer. The average devia- 
tions from the mean for all the measures was, in the case of the 
photographic plates, o”*24, and, of the heliometer measures, 
029, These satisfactory accordances of the resulting measures 
on each of the plates (corrected for refraction, and where neces- 
sary for aberration), afford a sure indication of the reality of 
the pictures, as well as of their accurate measurability, 

An interesting circumstance occurred in the cowrse of the 
work. On one of the plates the distances of three® stars from 
Alcyone exhibited a slight discordance of from 0°75 to 1'5 
when compared with those stars on the other plates. Thel? 
three stars all occupied a small area on the plate ; no discord- 
ances occurred on this plate with respect to any of the other 
stars. Here is an indication of a slight disturbance of the film 
on one small portion of the plate, but on no other portion. 
Hence the necessity of the precaution of taking at least three 
plates for the purpose of security of measurement. The plates 
were exposed variously for about 8 to 12 minutes in the focal 
plane of the de la Rue reflector of 13 inches aperture, 

(3) A’ few stars were examined on the same plate with 
different exposures, varying from 1 second to 120, with the view 
of ascertaining, if possible, the relation between the areas of the 
impressed star-disks and their time of exposure. As far as at’ 
present appears, these areas vary as the square root of the time, 
This result differs widely from that obtained by Bond in 1858. 
That astronomer considered that these areas varied directly as 
the time; the investigation, however, is not yet complete, and 
will be resumed at Oxford. It is well known that these photo- 
*graphic disks are not sharply and definitely cut circles on the 
negative plate, when examined with the higher powers of the 
microscope, such as 106 and beyond ; but they are fringed with 
a number of discreet black dots extending to some distance 
beyond the hard photographic images. Nevertheless, these 
images, when printed in the form of position, lose this fringe, 
and present the appearance of well-defined sharply-cut circles ; 
the light appears to have penetrated through the interstices of 
the discrete fringe, and leaves a very definite outline, En- 
couraged by these results of the measurements of the stars from 
Alcyone? I propose to test this photographic method still further 
by applying it, not without hope of success, to the question of 
stellar parallax. 

These measures are now well advanced, and afford good hope 
of success, 


Entomological Society, July 7.—Mr. J. Jenner Weir, 
F.L.S., Vice-President, in the chair.—Mr. S. H. Scudder, of 
Cambridge, Mass., U.S., was elected a Foreign Member of the 
Society.—The Rev. H. S. Gorham exhibited specimens of 
Lucnemis capucina, Ahr , a species new to Britain, discovered 
in June last in an old beech tree in the New Forest. He also 
exhibited specimens of Cassida chloris —Dr. Sharp exhibited 
larvee of Meloë, and read notes on their habits, and Mr. Saunders 
exhibited a specimen of Halictus infested with about thirty Welo# 
larvæ. Mr. Billups remarked that he had recently found forty- 
seven larvee of Afeloé on the body of a species of Æucera, Dr, 
Sharp said that he was of opinion that the operations of these 
larvæ were not the result of instinct, but were more like reflex 
actions : the instant the larvæ touched a suitable surface they 
clung to it. The discussion was continued by Prof. Riley, who 
disagreed with Dr, Sharp, and believed these larvze were guided 
by instinct, as they showed a decided preference for particular 
hosts.—Mr. Jenner Weir exhibited a male of Lycena bellargus 
and a female of Z. icarus, which had been captured 24 copulâ by 
Mr. Hillman, and shown to the exhibitor at the time of capture, 
Mr. Weir also exhibited some specimens of Lycena which he 
believed to be hybrids between Zy cena bellargus and L. icarus ; 
and he further exhibited, on behalf of Mr, Jenner, four speci- 
mens of Phosphanus hemipterus, taken at Lewé&.—The Rev. 
W. W. Fowler exhibited two specimens of Chrysomela cerealis, 
lately taken b4Dr. Ellis on Snowdon ; and also two specimens of 
Aclocharis Readingii, found at Falmouth by Mr. J. J. Walker.— 
Mr. E.B. Poulton called attention to the fact that thelarvæof some 
Lepidoptera, if fed in captivity on an unusual food-plant, subse- 
quently refused to eat their ordinary food-plant. He stated that 
he had observed this with the larvæ of Pygera bucephala and 
Smerinthus ocellatus, My. Stainton, Mr. Fowler, and Mr. Goss 
made some remarks on the subject. —Mr. Elisha exhibited a 
series of bred specimens of Geometra smaragdaria.—M. Alfred 
Wailly exhibited a long series of silk-producing moths, including 
some remarkable hybrids between Z, cecwpia and P. ceanothe ; 
and Prof. Riley and Mr. Weft made some observations on these 
hybrids.—Dr. Shrp read a paper on Evcnemis capucina (Ahr.) 
and its larva.—Mr. Dunning read a report on the subject of the 
importation of humble-bees into New Zealand, from which it 
appeared that the efforts of Mr. Nottidge, of Ashford, and the 
Canterbury (N.Z.) Acclimatisation Society had been successful, 
and that the long wanted clover-fertiliser had at length been 
established in New Zeqland.—M. Peringuey communicated notes 
on some Coleopterous insects of the family Peussid@.—Mr. J. 
B. Bridgman communicated additions to the Rey. T. A. Mar- 
shall’s Catalogue of British Ichneumonide.—Prof. Riley read 
notes on the phytophagic habit, and on alternation of genefa- 
tion, in the genus /tosomea. In this paper, Prof. Riley described, 
from direct observation, the phytophagic habit in two species of 
the genus. He also established the existence of alternation of 
generation. 


Chemical Society, June 17.—Dr. Hugo Müller, F.R.S., 
President, in the chair.—The following were elected Fellows of 
the Society:—Thomas Akitt, James Blake, M.D., Alfred 
Chaston, A. W. H. Chapman, Augusto Cæsar Diojo, CĦarles 
A. R. Jowitt, Charles Alexander Kohn, John Temple Leow, 
William Ray, Joseph Price Remington, William Richards, 
Forbes Rickard, William Saunders, Charles A. Smith. —The 
following papers were read :—The electrolysis of aqueous solu- 
tions of sulphuric acid, with special reference to the forms of 
oxygen obtained, by Prof. H.eMcLeod, F.R.S.—Essential oils 
(Part III): their specific refractive and dispersive power, by 
Dr. J. H. Gladstone, F.R.S.—The formatiof and destruction 
of nitrates and nitrites in artificial solutions and in river and 
well waters, by J. M. H. Munro, D.Sc.—Water of crystallisa- 
tion, by W. W. J. Nicol, M.A., D.Sc.,eF.R.S,E.—A method 
of investigating the constitution of az8-, diazo-, and analogous 
compounds, by R. Meldola, F.R.S., and F. W. Streatfeild.— 
The estimation of free oxygen in water, by Miss K. I. Williams 
and Prof. W. Ramsay.—Note as to the existence of an allo- 
tropic modification of nitrogen, by Miss K. I. Williams and 
Prof. Ramsay.—The presence of a reducing agent, probably 
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Royal Society, July 5.—The Hon. Lord Maclaren,” Vice- 
President, in the chair.—In a paper on the electrical resistance 
of nickel at high temperatures, Prof. C. G. Knott, eof Tok® 
University, gave an account of experiments on certain nickel 
wires, in which the temperature was carried to a fairly bright 
red head. The resistanee at different temperatures was com- 
pared with the resistance of a platinum wire at the same tem- 
peratures ; and, by the substitution of ether metals for the 
nickel, further comparisons were esta tished. Nickel, platinum, 
palladium, and iron were thus studied 3 and the general con- 
clusions were as follows :—(1) The ratesof growth of the resist- 
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ance of a given nickel wire with temperature is greater, on the 
average, than the corresponding quantity for platinum or palla- 
dium, and less than tht fgr iron. (2) The ‘tlogarithmic rate 4 
—that is, phe rate of change per unit rise of temperature of unit 
resistance at any temperature—falls off more slowly for nickel 
as the temptrature rises to 200° C. than for platinum or palla- 
dium. (3) At about 200° C. the rate of resistance growth for 
nickel increases markedly, and continues practically steady, till 
about 320° C., when a sudden decrease occurs, and thereafter 
the resistance steadily increases at this diminished rate. In 
other words, between the limits of temperature specified, the 
slope of the resistance curve is much steeper than for any 
other. The same peculiarity is probably possessed by iron 
between the temperatures of a dull red and a bright red 
heat. (4) The peculiarity occurs (in each case) between 
the limits of temperature within which the striking thermo-elec- 
tric peculiarity discovered by Tait also occurs. Thisepeculiarity, 
which is most briefly deseribed as an abrupt change in the 
sign of the Thomson effect, is not known to be possessed by any 
other metal. (5) There is thus a strong presumption that the 
Thomson effect in metals has a close connection with the mutual 
relations of resistance and temperature—at any rate in metals in 
which the Thomson effect is proportional to the absolute tem- 
perature (according to Taits theory) the ‘logarithmic rate” of 
change of resistance seems to be very approximately inversely as 
the absolute temperature. In nickel and iron, in which the law 
of the Thomson effect is peculiar, such a simple relation between 
resistance and temperature does nol hold.—Prof. Tait discussed 
the effect of external forces on a system of colliding spheres. He 
gave a proof, much more simple than Maxwell's, of the fact that 
gravity has*no effect in altering a uniform distribution of tem- 
perature throughout a vertical gaseous column. His proof is 
founded on the assumption that, in a horizontal layer of gas 
which has arrived at a steady state, all particles passing across 
the upper surface do so on tif whole as if they had freely passed 
through the layer.—Dr. John Murray read a paper by Dr. EH. B. 
Guppy on the mode of formation of the coral reefs of the 
Solomon Islands In this paper the typical reefs were described 
with the various corals growing on them. In places exposed to 
the full sweep of the trade-winds the corals do not grow higher 
than to about 7 or 10 feet from the surface. In sheltered places 
they are found at a depth of from 4 to 5 feet. Dr. Guppy 
believes that the reefs never rive to the surface without upheaval. 
He gives a theory of the construction of barrier reefs, which 
corresponds to that formerly given by Le Comte to explain the 
reefs of Florida.—Mr. J. T. Cunningham, of the Scottish Marine 
Station, read a paper on the eggs and early stages of some 
teleosteans, and also a paper on the reproductive organs of 
Bdellostoma, and a teleostean egg from the West Coast of 
Africa. Mr. Patrick Geddes gave a synthetic outline of the 
history of biology, and also read a pager on the theory of growth, 
reproduction, heredity, and sex. 


SYDNEY 


Linnean Society of New South Wales, May 26.—Prof. 
W., J. Stephens, M.A., F.G.S., in the chair.—The following 
papers were read :—Notes on some Australian Tertiary fossils, 
by Capt. F.eW. Hutton. In this paper, wich is based on the 
examination of a fine collection of Australian Tertiary fossils 
recently sent to the Canterbury Museum by Prof. Tate of Ade- 
laide, Capt. IIutton enumerates seventeen species of molluscs 
and echinoderms which are common to the Tertiary strata both 
of Austraifa and New Zealand, and deals with their synonymy. 
—One some further evidences of glaciation in the Australian 
Alps, by James Stirling, F.L.S., communicated by C. S. 
Wilkinson, F.G.S. After reviewing w hat has been written on 

ethe subject of glacial action in Australia, the author adduces 
fresh evgdence in favour of such action, obtained by himself and 
Dr. Lendenfeld during a recent visit to Mount Bogong, the 
highest mountain in Victoria, where erratics, perched blocks, 
smoothed sfirfaces, and old moraines were met with.- -Jottings 
from the Biological Laboratory, Sydney University, by W. A. 
Iaswell, M.A.: (No, 7) On a method of cutting sections of 
delicate vegetable structures ; (No. 8) ôn 
the Cicadæ--Mount Wilson and its ferns, by P. N. Trebeck. 
Mr. Trebeck describes*the position, geology, soil, and vegeta- 
tion generally of Mount Wilson, and gives details of 15 genera 
of ferns, including 38 species, which were growing there in the 


greatest luxuriance from the very summit to a considerable dis- 
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tance down the slopes and gullies of the mountain.- -List of the 
Rhizopoda of New South Wales, by Thomd& Whitelégge. The 
list containe 24 species, with exact localties, and notes on cel- 
lecting, preserving, and mounting Rhizopods. ‘The species are 
mostly identica’ with those f&ind in Europe, America, and 
India. Amongst those of interest the following may be men- 
tioned :—Arcella dentata, Ehr., Pelomyxa palusirss, *Greeth 
Raphidiophrys elegans, Tlert. and Lesse, Clathrulina engats, 
Ceinkowski, and Biomyxa vagans, Leidy. 
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Academy of Sciences, July 19.—-M, Jurien de la Gravite. 
President, in the chair.—Remarks accompanying the presenta- 
tion of M. de Saint-Venant’s important manuscript memeir on 
«c the resistance of fuids,” by M. Boussinesq. This unpublishad 
work, begun in 1847, and not completed till the year 1585, 2 
short time before the author's death, embodies hisivrics!. 
physical, and practical considerations regarding the problem of 
the mutual dynamic action of a fluid and a solid, especially 1u 
the state of permanence supposed to be acquired by their move- 
ments. It comprises three parts, the first dealing with the 
researches off previous physicists on the impulse of fia’ds in 
motion on solil bodies encountered by them ; the second kow- 
ingéheoretically that this impulse is connected exclusively with 
the ‘imperfection of the fluid,” that is, the development of 
friction, which to be surmounted requires a higher pressate on 
the upper than on the lower surface of the submerged body 5 Une 
third containing a practical calculation of the impulse expestence:! 
by a body in any indefinite fluid current.—On the displaceincnt 
of ammonia by other bases, and on its quantitative anaiy~is, ` y 
MM. Berthelot and André. It is shown that in the presvnce uf 
soda the double salts yield their ammonia far less readily than 
the sal ammoniacs unassociated with another base; also that in 
the ordinary conditions of analyses magnesia is powerless io 
entirely displace the ammonia. With certain salts, such a> 
ammoniaco-magnesian phosphate, the displacement is extremely 
slight or nil. These results must henceforth be taken ino 
account in the analysis of earths and of other products contain- 
ing organic matter associated with the phosphates or with meg: 
nesia.-On a reindeer's antler embellished with carvings found 
by M. Eugène Paignon at Montgaudier, by M. Mbr 
Gaudry. This relic of the reindeer age ranks among the mest 
interesting animal and human remains in recent years discovere | 
by M. Paignon in the Montgaudier Cavgs, Tardoire Valley. 
Charente. It is pierced with a large hole and covered with 
carvings executed with such a sure hand and sentiment of form 
that it shows even to greater advantage under the magnifying 
glass than when viewed with the naked eye. Qne face shows 
two seals (Phoca vitulina and a larger perhaps of different spv- 
cies), a fish (a salmon or trout), and three twigs of planis. On 
the other side are two long slender animals, apparently cels, 
three other animal figures exactly alike put indeterminalig, and 
an insect. This specimen of prehistoric art, of the authenticity 
of which there can be no doubt, has been presented by the 
finder to the Museum, together with several other objecis from 
his valuable collection. —On the real position to be assigned to 
the fossil flora of Aix in Provence (continued), by Me ¢ x de 
Saporta. The conclusion already arrived at on stratigraphic 
grounds, that this flora belongs to the triple series of the Upper 
Eocene, Tongrian, and Aquitanian, is here confirmed by the 
Paleontological indications themselves.— On the development in 
series of the potential of a homogencous revolving body, by M. 
O. Callandreau.—On the variations of the absorption-spectra in 
non-isotropic mediums, by M. Henry Becquerel. Apart frer) 
certain anomalies here described, it may be generally assumed 
that for each absorption: band there is a single syste n of three 
principal rectangular directions, of such a nature that the in- 
tensity of a luminous vibration procetding from a erystalparaliel 
to the direction of tle incidental vibration may be represente] 
by the form Z = (a cos 2a + bcos?B + ccos? yy, where a. 8 Y 
indicate the angles of direction of the vibration with the principa’ 
directions, and a?, 4”, c? thee principal intensity of the radiation in 
question. This hypothedlgseems to be confirmed by ph xemeti: 
measurements executed with plates of epidote.— On the decor 
position of hydrofluoric acid by an electric current, by M. H 
Moissan.—Note on urethane regarded from the standp int «f 
chemical analysis by M. Georges Jacquemin,—Action of some 
ganic chlorides on diphenyl in the presence of the chloride of atw- 
minium, by M. P. Adan On the normal propylamines, by M. 
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C. Vincent, The results of the author’s researches are : (1) The 
separation of the three normal propylamines ; (2) the discovery 
of nitrosodipropylamine® (3) the determination of tife physical 
constants of di- and tripropylamine and of nitrosodipropylamine. 
—Gn a new creatinine (ethylamido-acetocyamidite), and on the 
formatign of the creatinines and creatines, by M. E. Duvillier. 
From the author’s experiments it follows, sq far, that the action 
of cyanimide on the stafth acids conisists essentially in the forma- 
ion of creatinines, that of creatines taking place only in a very 
few cases.—On a combination of stannic chloride with hydro- 
chloric acid (chlorostannic acid), by M. R. Engel.—On the alco- 
holate of potassa, by M.*B. J. Maumend. Referring to M. 
Engel’s note in the last sssue of the Comptes Rendus, the author 
points out that he had already determined and announced an 
alcoholate of potassa so far back as the year 1872 (Les Mondes, 
December 19, 1872).—Note on the antenne of the Eunicians, 
by M. Et. Jourdan.—On the effects of pollinisation in the orchid 
family, by M. Léon Guignard. A series of experiments is 
described which the author has carried out for the purpose of 
determining the varying interval which intervenes between 
pollinisation and fertilisation in this group of plants.—On the 
amphibolic schists and gneiss, and on the limestones of Southern 
Andalusia, by MM. Ch. Barrois and Alb. Offrets—Fresh ex- 
periments with balloon photography: ascent of MM. A. and 
G. Tissandier and P. Nadar, by M. G. Tissandier. Dusmg 
this ascent, which took place on July 2, and lasted nearly six 
hours, the altitude never exceeding 1700 metres, M. Nadar took 
no less than thirty instantaneous photographs ; of these about a 
dozen constitute undoubtedly the finest series of negatives yet 
obtained from a balloon. “Amongst them were two views of 
Versailles at 800 metres; one of Sévres at 600 metres ; one of 
Balléme (Orme) at 900 metres ; several perspectives of Saint- 
Remy (Sarthe), some at 1200 metres. During a second ascent 
the following week, M. Nadar secured three good views of 
Champigny and the banks of the Marne. These experiments 
place beyond all doubt the success of aérial photographic 
operations. 


BERLIN 


Physical Society, June 4.—Dr. Pringsheim spoke on anew 
application of the telephone for the measurement of electrical 
resistances, a purpose for which it had already been brought into 
use by Prof. Kohirausch in cases in which the resistances were 
measured by means of alternating currents—in cases, that is, of 
fluid conductors and aiso in the case of wires. Dr. Pringsheim had, 
however, observed that in the measurement of wire-resistances by 
means of alternating currents the determinations by the telephone 
did not always concur with those of the galvanometer, and 
varied very much with repeated measurements. He therefore 
applied the telephone for measurement by means of a constant 
current, and that in the following manner. In the Wheatstone 
bridge the circuit usually occupied by the galvanometer was 
of corstant resistance. The four sides of the wire arrange- 
ment contained the wjre the resistance of which required to be 
measured, and the rheostat. The two free angles of the square 
were connected by a wire circuit in which was placed a telephone. 
So long as the resistances of the two sides of the bridge were 
not perfectly equal, a part of the current flowed through the 
telephone circuit, and each time this was opened a snapping was 
heard in the telephone. The rheostat resistance was then 
changed till nothing was heard on opening the telephone circuit. 
The sensitiveness of this method was equal to 0'04 per cent, of the 
total resistance.—Prof. von Helmholtz reported on his most recent 
investigations, which respected the ‘‘ doctrine of the maximum 
economy of action,” and communicated the interesting history of 
the understanding of this principle. The doctrine was first pro- 
pounded by Maupertuis in 1744 in a treatise laid before the Paris 
Academy, *This treatise contgined, however, no general statement 
of the proposition, nor did it define the limits of its applica- 
bility, but only adduced an example. ‘This example was, in 
accordance with the present state of our knowledge, not 
pertinent, and had no relation to the principle of the actio minima, 
Two years later Maupertuis propou§ded his principle before 
the Berlin Academy, proclaimed it to*be a universal law of nature 
and the first scientific proof of the existence of God. On this 
occasion, too, he did not prove the proposition nor determine 
the limits of its applicability, but only supported it by two 
examples, one of which alone was correct. This principle, 
propounded with such grand solemnity, but so weakly sup- 
ported, was violently attacked byy Konig of Leipzig, and just as 
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keenly defended by Euler. This mathematician likewise failed 
to furnish the proof, which was not possible till after the investi- 
gations of Lagrange. The form in which the principle of the 
actio minima now existed was given to it by Hamilton, and the 
Hamiltonian principle for ponderable bodies was in® complete 
harmony with the Lagrange propositions. The elder Neumann, 
Clausius, Maxwell, ancy the speaker had already extended the 
Hamiltonian principle to electro-dynamics. For this purpose, 
and in order to be able to subordinaége to it all reversible pro- 
cesses, the speaker had undertaken some transformations of it, 
and had introduced into it the conception of the “kinetic 
potential.” In the form it had thus attained the Hamiltonian law 
—the old principle of the activ minxima—had in point of fact 
universal validity. It had just as wide an application as had the 
law of the conservation of energy, and revealed a whole series 
of mutual relations between the different physical processes, In 
his communication Prof. von Helmholtz gave only a quite general 
view of his investigations. 
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°THE BOOK OF DUCK DECOYS 


The Book of Duck Decoys; their Construction, Manage- 
ment, and History. By Sir Ralph Payne-Gallwey, 
Bart. (London: Johħ Van Voorst, 1886.) 

ita the year 1812 appeared the first instalment of what 

its eccentric author intended to be a sketch of the 
local history of the Lincolnshire Fens; therein “ Fen- 

Bill Hall” declares his set purpose of devoting a portion 

of the work to the “life of a low Fen-man,” and of 

descanting largely upon the subject of decoys, adding 
that he had never seen but one rational writer on the 
subject, and that he (the said writer) manifested that he 
knew “nothing of the theory.” Halls book came to an 
untimely end with the third part, and the author therefore 
had not the opportunity of writing “rationally” uen a 


proper as used jm the present day were not introduced 
into England till the commencement of the seventeenth 
century,—evhether by Sir William Wodehouse as so often 
stated, on the authority of Sir Henry Spelman, Sir Ralph 
Gallwey appeirs to think doubtful. The decoy erected 
by Charles II. in St. James’s Park in the year 1665 is 
doubtless the first arrangement onethe Dutch plan for 
alluring ducks of which we have any exact account, ands 
it is*even possible that a curious old woodcut which 
occurs in a copy of “ Æsop’s eRables,” dated 1665, and 
which Sir Ralph Gallwey reproduces at p. 9 of his book, 
may have been taken from this identical decoy; but 
should it, as seems more probable, have been sketched 
from a still earlier decoy, it would tend to prove that Sir 
William Wodehouse really had the honour of taking pre- 
cedence of Charles II. in adopting the Dutch method of 
decoving. 

For the successful working of a decoy a site must be 
chosen far from the busy haunts of men, secluded by a 


subject which would have proved so interesting in the | segen of trees, all the approaches to which should be 
present day and upon which so much irrational writing under the control of its owners; at the commencement 


has been lavished. Failing “ Fen-Bill Hall” so well did 


of the present century such spots were easy enough to 


the decoymen keep their secret and so securely were the | find, and decoys abounded yielding large profits to those 


decoys guarded from intrusion that in all the numerous 
subsequent so-called descriptions, 
exceptions, the writers showed an utter want of acquaint- 
ance with both the theory and practice of decoying, and 
in the exceptional cases rnfimed such experience was of a 
very limited character, the deficiency being in all proba- 


j who worked them. 
with one or two partial | known of the results of the working of these decoys, but 





Unfortunately very little is now 


we have it on the authority of Pennant that one cele- 
brated group of ten decoys in Lincolnshire produced in a 
single year 31,200 ducks. There are also some published 
statistics of the Ashby decoy, showing that in thirty-five 


bility supplied by intentionally misleading information | years 95,836 fowl were there taken ; anda famous decoy in 


on the part of the guardian of the decoy. 
the year 1845, when the Rev. Richard Lubbock published 
his well-known “ Fauna” of Norfolk, that the first really 
reliable account of the art of constructing and working a 
duck decoy, the result of actual experience acquired by 
the writer, was given to the public. Since that time 
various more or less accurate papers on the same subject 
have appeared, but it remained for Sir Ralph Payne- 
Gallwey (than whom no more competent authority could 
be found) to collect tle literature of the subject, and with 
his own practical experiences added, to publish the first 
“ Book of the Duck Decoy” in the form of the handsome 
volume now before us. 

From very early times tunnel-nets appear to have been 
used for taking water-fowl, and there is no doubt much 
importance was attached to the privifege of using such 
engines, as*appears from frequent litigation on the sub- 
ject, dating back even as long ago as the reign of King 
Johy. These tunnel-nets were used for the purpose of 
securing young birds yet unable to fly, which with the old 
birds when moulting ‘were driven into them. Sir Ralph 
Gallwey gives a curious woodcut of such an arrangement, 
as used in the sixteenth century, which represents in a 

esomewhat diagrammatical way a phalanx of boats driving 
the birfis before them into the nets fixed at the head of a 
bag, much as the Orkney fishermen drive a “school” of 
cang whdles on to the beach. This method of driving 
was found so destructive that it was prohibited by law, and 
was probably succeeded by a device ecalled a cage-decoy, 
into whioh the ducks were enticed by feeding, and then 
secured by dropping’a framework of netting which closed 
the entrance. Such a decoy is still worked at Hardwick 
Hall in Derbyshire, but it seems probable that decoys 
VOL. XXXIV.—No. 875 
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It was not till | Essex produced in thirteen years 50,787 birds. Sir Ralph 


Gallwey estimates that 100 decoys which formerly existed 
in the Eastern Counties averaged 5000 ducks each yearly, 
or half a million of birds, and this without firing a shot, 
and adds, “during the last dozen years I have waged 
constant warfare against wildfowl, with all imaginable 
contrivances in the way of yachts, punts, and guns, in 
various parts of the world, as well as at home, at a cost 
of—I should be afraid to say how much time and money 
—yet I can account for but six or seven thousand ducks. 
Now, in ove winter alone, it was in our grandfathers’ 
days a usual thing for a decoyman to catch from five to 
ten thousand birds, at an annual outlay of perhaps 50/. 
spent in keeping up a pond and its netting, its pipes, and 
its reed screens.” The price realised by the fowl at the 
commencement of the present century seems, trivial 
enough as compared with that produced in the present 
day, but many decoys then made a return of from 
one to four hundred pounds per annum, perhaps even 
more, could the secrets of the decoymen be ascertained. 
In 1714 about 9s. 6d. per dozen birds seems to have been 
the price (it must be remembered that the smaller species 
of duck were counted as “ half-birds,” and went at twenty- 
four to the dozen) ; from thence the price appegrs gradu- 
ally to have increased to 165. “per dozen in 1726. In 
1765-66, 13,160 “ @hole-birds ” (representing 18,000 fowl), 
captured at the Dowsley decoy, sold for 385/. 18s. 10d. 
As might be expectetl of men exercising such an excep- 
tional calling, the decoyMan was clannish in the extreme ; 
and Sir Ralph Gallwey gives some very interesting par- 
ticulars of a family of typical decoymen named Skelton, 
who originally migrated from Firskney in Lincolnshire, 
where they had long followed the same occupation, into 
I P 
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Norfolk, in which county they remodéMed most of the 
then existing deco¥s and constructed others. Descendants 
of the same family, having since removed to othe? counties, 
are, some of them still celebraged for the skill with which 
they exercise the talent inherited from their forefathers, 
When “ Old George Skelton” first came into Norfolk he 
found the decoy-pipes simply grouped around the margins 
“of the “ Broads,” a plan which did not at all accord with his 

. ideas of propriety, the great extent of water rendering it 

' difficult if not impossible’to have the fowl under what he 
considered proper coftrol. He therefore selected a small 
piece of water of about two acres in extent on the banks 
of which to construct his decoy, much to the amusement 
of the local decoymen; but their derision was soon changed 
to amazement when in one week he captured 1100 teal in 
his “two-acre puddle” as they derisively termed it. The 
son of this man, also known as “Old George Skelton,” 
was equally celebrated for his skill as a degoyman, and 
left his mark upon many of the Norfolk decoys. This 
man, says Sir Ralph Gallwey, is described as a “ very 
peculiar man, short of stature, web-footed like a duck, 
very strongly built, particularly kind in disposition, per- 
fectly indifferent to cold and hardship, well-informed, and 
unequalled in skill in the construction and management 
of decoys.” 

In the space at our disposal it would be impossible 
even to epitomise the full and elaborate instructions for 
erecting and working a decoy, given so clearly and pre- 
cisely that the thirty-two plans and illustrations are 
scarcely necessary for their elucidation. But with such 
assistance there should be no difficulty in erecting the 
decoy, and by following the ample instructions expe- 
rience would be gained in a season or two sufficient to 
enable almost any one to work the pipes with tolerable 
success ; but the art of decoying is only to be acquired in 
perfection by careful and continued study of the habits of 
the frequenters of the decoy pond with practice added, 
We quite agree with Sir Ralph Gallwey that there cannot 
be a more interesting adjunct to an estate than a duck 
decoy, if even it be only worked on occasions to obtain a 
supply of fowl for the table of the proprietor and as 
acceptable presents to his friends; but should he be a 
naturalist and fone of the study of birds, a peep through 
the screen of his decoy at the fowl disporting themselves 
in a state of perfect unconsciousness under his very eye 
and almost within his grasp will go far towards repaying 
him the trifling outlay the decoy will entail. Nor need 
the fact of the decoy being worked preclude the proprietor 
from the occasional use of the gun: if not persistently dis- 
turbed the fowl will speedily return, and although it is 
undoubtedly to the advantage of the decoy to be perfectly 
secluded, a very successfully worked decoy is known to 
the writer in so exposed a situation that the fowl on the 
water may be seen from% public road which passes close 
by ; it is astonishing how soon wildfewl become accus- 
tomed to sounds and sights which are not sudden or 
unexpected. ° : 

Sir Ralph Gallwey enumergtts forty-four working 
decoys, and traces with more or less success the history 
of 149 others which have ceased to be used in England, 
and three active and nineteen disused decoys in Scotland; 
the sister island, so far as he can ascertain, never having 
possessed a decoy. Of thisglarge number Lincolnshire 








(a 
possessed thirty-nine, only one of which is still worked ; 
Essex thirty, three of which are still worked; Norfolk 
twenty-six, with five still worked jand Yorkshire fourteen, 
with two only still in use. The history of these *lecoys as 
given by Sir Ralph Gallwey will be found replete with 
antiquarian interest as well as with abundant matter for 
the consideration of the naturalist, and his chapter on the 
Lincolnshire Fens is especially interesting. 

A short account is given of the decoys existing in 
Holland, from which country enormous numbers of fowl 
are exported annually, and which probably indicates the 
state of affairs which ‘existed in this country in the palmy 
days of the duck decoy. A small woodcut on p. ‘200 
shows a férm of nesting basket used by the Dutch for 
their tame decoy ducks, and which would probably prove 
an excellent contrivance for inducing wild birds to nest 
in our own shrubberies and pleasure-grounds. 

We cannot speak too highly of the plates and plans 
witlIfwhich this handsome volume is illustrated, and we 
cordially recommend it to the perusal of all lovers of 
field-sports. 








COMETARY AND PLANETARY ORBITS 


Traité de la Détermination des Orbites des Comètes et 
des Planètes, Par le Chevalier Théodore d’Oppdlzer, 
&c. Edition Frangaise. Par Ernest Pasquier. (Paris : 
Gauthier-Villars, 1886.) s 

HIS is a translation from the second edition of the 
first volume of Prof. Oppölzer’s labqrious and truly 
classical work in German, on the theory and practical 
determination of the orbits of comets and planets. It has 
been made with the' full assent and co-operation of the 
author, and with the assistance of Dr. Schram and others 
who greatly aided in the production of the original work. 

The volume comprises nearly 500 pages of text and 200 

pages of tables, and is an excellent specimen of typography 

throughout. Oppdlzer’s first volume is divided into two 
parts, the first termed preparatory, the second treating of 
the determination of orþits in the*yarious conicesections 

In the preparatory part we have chapters on the trans- 

formation of co-ordinates ; on co-ordinates in their relation 

to the time and the relation between the position of the 
celestial body in its orbit and the corresponding epoch ; 
likewise on the relation between a number of positions in 
the orbit. Thereisg chapter on aberration, andan important 
one on the theoretical determination of the forrfule of pre- 
cession and nutation. The second part commences with 
the treatment of parabolic orbits, of which the numerous 
cometary discoveries of the present day necegsitate so 
frequent application, and there are fully-worked numerical 

examples referring to the comets 1869 III. and 1881 III. 

This section is followed by a chapter, which will have 

much interest, on the determination of the orbit of a» 

swarm of meteors by means of its radiant point, a problem 

which is reduced within a very small expenditure of tyme 
and calculation : a numerical example is worked out for 
one of Prof. Weiss’s radiants. The next section treats of 
the calculation of tht orbit where no assumption is made 
with respect to the excentricity: ( 1) from three observa- 
tions only, as is more usually the case ; (2) where four 
observations are introduced. The well-known general 
method of Gauss was published early in the present 
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century, and has been used in determining the 
orbits of a large number of the minor planets, 
and of the comets cf short period.” Oppölzer sub- 
stitutes for it in his second edition one of his own, 
which, frdm extensive application he has found to be 
much superior to all other methods,“»oth as regards the 
precision of the results and the rapidity with which the 
computations may be performed. In the case of the planet 
Ceres he obtained results on a first approximation more 
exact than those given by the method of Gauss after three 
approximations, Further, it is pointed out that, where 
four observations are employed, Gauss’s method is not ap- 
plicable, except when the excentricity is small. There is a 
chapter on the modifications of Oppilzer’s method neces- 
sary in the determination of cometary.orbits ; also a nu- 
merical example for the orbit of the minor planet Ludora, 
and one for the first comet of 1866, or the comet of the 
November meteors, as well as a comparison of the new 
method with that of Gauss, by an example taken from 
the Theoria motis. So far, three observations are em- 
ployed. Similar examples follow for the case of four 
observations. A succeeding section deals with the calcu- 
lation of circular orbits, and it is shown that an ephemeris 
deduced frgm a circular orbit, which admits of compara- 
tively rapid and easy calculation, may be made of service 
in following for a time a newly-discovered minor planet. In 
an appendix are collected all the formule usually required 
in the first determinations of orbits, with reference to 
those parts of the volume where the analysis and other 
details are to be found—a résumé that possesses great 
value in so extensive a work. The tables which follow 
are on a greatly extended and refined system, more 
especially that for the calculation of the true anomaly in 
the parabola 

The great work of Oppélzer, of which Prof. Pasquier 
has presented astronomers with so admirable a transla- 
tion, is not one. suited to a beginner; but the student 
with a certain knowledge of the differential and integral 
calculus, and of analytical mechanics, may initiate him- 
self with*its aid, as th@ translatorgemarks in his preface, 
“a Yun des problèmes les plus hardis que se soit posés 
intelligence humaine.” 





LETTERS TO THE EDITOR 


[The Editor goes not hold himself responsible Jor opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, e The pressure on his space ts so great 
thet it is impossible otherwise to-insure the appearance even 
of communications containing interesting and novel facts.) 


The Silver-Blue Cloudlets again 


FROM Your last week's issue, p. 264, it would seem that the 
silver-blue clouds and cloudlets seen at midnight low down over 
the morthern horizon both in this, and last, year’s July are 
attracting much attention among your correspondents 3 but have 
not yet had the spectroscope directed to them. 

Now there was a remarkable display sof those bright blue 
clouds on the night of Tuesday, July 27, though with some 
variations of their exactemodg of appearance in the carder part 
of the month ; but not necessarily removing them into a different 
category. The day had been cold but clear, especially in the 
northern direction, from which the wind was blowing, bar. = 
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29°60, night temp. ‘= 48° F., depression of wet-bulb,= 47o F 
It was therefore just such a night as at this season of the year 
and in this #igh latitude is certain to shéw a coloured twilight 
over the sun's place beneath the northern horizon, if ordinary 
thick fogs, and $ow cloud-bank8 do not interfere. . 

On issuing, then, that night, close upon twelve o'clock, from 
the Observatory computing-room, upon the Calton Hill, I was 
surprised and even startled, not at seeing a low-down coloured 
twilight in the north, but at the excessive strength, and glittering 
brightness of its colours. You might indeed have, at first 
sight, imagined that some great city, spread abroad over the 
plains of Fife was in a fierce state of extensive conflagration, so 
burning red was the first and lowest stsatum extending along 
nearly 20° of the horizon. But that awful kind of red- 
ness passed quickly into lemon-yellow clouds in the stratum 
next above the red; and then came the silver-blue cloudlets just 
above the lemon-yellow, and even brighter still; but with an 
innocence of colour and gentleness of beauty, which at once 
exorcised the horrid idea of malignant flames devouring the works 
of man ; and showed it must be something very different. 

But still what was it, that made that low level strip far away 
in the north, just then so brilliant in its light and intense in its 
colours,—thaf it, and it alone seemed for the time, to be 
illumining the otherwise pitchy darkness of night? At the same 
timesa few stars were faintly vi-ible; while a long streamer, 
of apparently white cirrus cloud, trailed over half the sky from 
west, to east-north-east, and passed across the Polar region at a 
considerable altitude, having the silver-blue cloudlets and their 
gorgeous red’ basement far below, but within, its wide-inclosing 
sweep. 

On reaching home, I got a large spectroscope to bear on the 
brightest part of the low level streak of richly coloured lizht, 
its red, and yellow, and light blue, both collectively, and 
separately ; but’ with no other decided effect than a short con- 
tinuous spectrum in the green; which, as I have elsewhere long 
ago shown, is the spectrum of ordinary twilight always. For even 
though red and yellow be present to the eye at large, these 
colours rapidly fade out in any slit-formed spectrum, leaving the 
maximum of faint twilight placed by the prism as above 
described. 

On this occasion, however, I did remark that that short 
continuous spectrum began in its citron, or commencing, region 
rather abruptly: in fact I even imagined a bright line there ; 
and after several independent measures of spectrum-place, duly 
tested by reference both to a hydrogen tube, and the micrometer 
readings,—made out, that it was in the very position of the 
aurora line; or that, in fact, aurora was at that moment assist- 
ing, though to a very small extent, in that low streak of merely, 
but yet so intensely coloured, solar and Scottish, midsummer- 
midnight, northern, twilight. 

Going next to the window, with a hand spectroscope, and 
examining the long ribbon of supposed white cirrus at some 
immense elevation,—it was startling as well as delightful te tind 
it to consist of hardly anything but aurora ;,and to see aurora’s 
chief line thin, sharp and positively brilliant along its whole 
extent ; even appearing, if that could be, several times brighter, 
than its parent white streamer itself looked to the naked eye. 

Nor did the identification, as aurora, of this fair whfte are 
(transverse to a line leading to the magnetic pole), depend on the 
spectroscope alone: for, about 1 a.m., it began to form luminous, 
and rather yellowish, abutments to both its western and eastern 
terminations. Then its original singleness of curvature began to 
mould itself in the north-west into several curves of shorter 
radius; and after that, many thin arrows and shafts of light 
began to shoot out at right-angles from some parts of the great 
arc, and towards the zenith ; and then, after a few minutes, died 
away. In fact it was tothe eye a very fair auroral display, 
though the papers next morning said pothing about it. e 

But luminous manifestations were by no means the whole of 
what the aurora was dwing ; for presently I could conceal from 
myself no longer that the whole space below that long and high 
vaulting, white, upper arc was darkened, as compared against 
the sky elsewhere, with æ brown-black hue ; which moreover 
darkened still further and deepened in obscuration as it de- 
scended, until it suddenly ended sharply above, and quite close 
to, the silver-blue cloudlets of the low coloured ‘twilight on the 
northern horizon. 

Here then was a key at once to the apparently supernatural 
brilliance of the silver-blue cloudletsand the other colours 
below them; viz., all the broagl expanse of ordinary further, 





or outer, twilight, extending in reality to far’ beyond and above 
the place of the said cloudlets, was on this occasion painted, or 
blocked, out by dark dfn colour. Nearly half the h€avens were 
so obscured, and the earth below was as dark. No wonder 
- then that the residual strip of untouched twilight shone so 
conspicuously in contrast. . 
But what is that darkness below an auroral arc ? 
It has been comparel to the .dark space under the negative 
epole of a highly rarefied gas-tube, when an electric spark is 
passed through it. And if we add in idea that it extends 
downwards to a certain angular distance from the sun, say 20° 
and keeps to that,—the suggestion may explain why the silver- 
blue cloudlets were seea higher over the northern horizon in the 
end of June and beginning of July, than at vhe end of the 
latter month ; and also why they are never seen in the winter. 
But a still greater instrumental curiosity manifested itself in this, 
that the bright auroral citron-coloured line was also given in the 
spectroscope out of every part of that large expanse of auroral 


shade; and almost, though not quite, as well as from the bright’ 


track along its outer and upper edge ; just as if, however dark 
to the unassisted eye, the black-brown space was yet somewhat 
luminiferous to the peculiar power of the prism. 

On the next night after this interesting midnight experience, 
there was no aurora, and the twilight extended faintly to many 
degrees higher than the position of the blue clouds ofethe 
previous night, and in fact spread into and over the region which 
was before so decidedly ‘aurora blackened.” 

But the next night after that again, viz. two nights after the 
display, there was a wet drizzling mist which continued through 
the early hours until more than a quarter of an inch of rainfall 
had been gathered. Admirably confirming therefore the late 
Sir Robert Christison’s often strongly expressed opinion that 
48 hours after a great aurora, abundant rain is sure to follow,— 
an opinion too which I have only just heard was formed quite 
independently in Canada by my friend Mr. R. S. Haliburton, 
who is even now introducing it into his theory of ‘the aqueous 
origin of the aurpra,” so far as that can be carried; but with- 
out explaining either the citron line in the spectrum; or the 
effect on the magnetic needle. C. Prazzr SMYTH 

15, Royal Terrace, Edinburgh, July 31 


The Bright Clouds 


THE bright cirus-like clouds are very common here this 
summer. I have seen them here on the nights of the rath, 18th, 
2oth, and 24th of last month, and on the Ist inst., also at 
Gilsland on the 27th ult., in fact I do not know that in the last 
fortnight there has been a single night on which the northern 
sky has been quite free from lower clouds on which they have 
not appeared more or less; sometimes, however, they appear 
but for a short time, and ina very limited area of the sky. I 
have*tried to keep a watch to see them in the day-time, but have 
not succeeded as yet; the nearest approach to success was on 
the 2oth ult., when I saw them as early as 9.22 p.m., at which 

‘time they were visible over the greater part of the sky, but in 
the soyth-east were not strikingly bright. 

There is one peculiarity with respect to them that I have not 
seen mentioned in NATURE, and that is their motion; on the 
above dates, except the 2oth, I took notice of this, and in every 
instance the motion was from a northerly or easterly direction, 
whereas I have not noticed any ordinary cirrus moving from 
that quarter lately. Last night at from 10 to 10.15, when-there 
were small patches of these curious clouds, there was also at the 
same time a great deal of ordinary cirrus moving from the west. 
This circumstance appears to indicate that there is quite a 
different current of wind in the upper atmosphere from that 
blowing åt the lower elevation of ordinary cirrus. 

I have no hesitation in saying that these extraordinary clouds 
do not shine with their own light, but with the direct light of the 
sun. T. W. BAcKHOUSE 

Sunderland, August 2 e 


e 
Aurora 
THE following is a record of aurora observed on July 27 at 
Ramelton, co. Donegal :— 


9.30 p.m.—From west to east there were occasional pencils 
of reddish lights shooting up, wpile from east to west there were 
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continuous pencils of yellowish and reddish lights, with inter- 
mittent clouds ané columns of reddish light, rising between the 
north-east and north-north-west. The pencils were very steady, 
but increasing and decreasing in length, at times assiged by the 
clouds of red forming a corona at the zenith round the star 
Capella (?), at such times as pencils shot up from the southward, 
on a rude irregular crmss. The corona and cross appeared and 
disappeared quite rapidly. The clouds and columns of reddish 
light were succeeded by flashes and ygencils of bright silver light, 
they being most frequent and brilliant between the north and 
west, the flashes being sometimes in long narrow wavy clouds 
that rapidly ascended, or narrow sheets that appeared and dis- 
appeared nearly instantaneously. They became more and more 
brilliant, especially to the north-north-west, till the display was 
greatest between 10.30 and 10.45. i : 

10.45 p.m.—About this hour the continuous pencils of yellow - 
and reddis}? lights between the east and west disappeared with 
the other lights, but about five minutes afterwards, to the north- 
ward, silver pencils and sheets appeared, veering from thence 
gradually towards the north-east and east. Some of the sheets 
hung at times in clouds that formed small arcs, that slowly rose 
obliquely, and moving eastward till about 11 o’clock, when all 
the gghts disappeared, except that at long intervals faint pencils 
or flashes might shoot up on a small arc of silver clouds; 
but at 11.25 there was another brilliant display. First there 
appeared an arch of silver light, its centre being about north- 
north-west, then two arches that began sending up horns and 
pencils of light. The upper arch was a little below the North 
Star, while the lower one went through the Pointers of the Plough ; 
these two arches were succeeded by one at 11.35. The crown of 
the arch was very unsteady, moving from north to north-north- 
west and back again, its shape and the accompanying horns and 
pencils continually changing, the most brilliant and highest 
pencils being those that shot up to the north-westward. This 
display continued more or less brilliant till 11.45, when clouds 
came up and prevented further observations ; but at midnight 
the position of an arch was distinctly defined behind the clouds. 
At I am. the clouds had cleared away and no lights were 
vi-ible. The night was not favourable for seeing an aurora, as 
it was very light and clear, yet at times the lights were very 
brilliant. Although the arches were of the same class of silver 
light as those seen from the North Atlantic or the Canadian 
Lakes, yet they were not steady like those, as they were con- 
tinually shifting their positions or disappearing and reappearing. 
During the previous day there was a northerly wind with at 
times intensely cold squalls of misty rain, 

G. H. KINAHAN 


ABOUT I1.15 p.m. July 27, 1886, gf observed an. incipient 
stage of the aurora boreal®&, and about 6.10 a.m. of the 28th a 
considerable display of auroral colour commenced ; but between 
0.30 a.m. and I there was a vivid display of huge auroral sheets 
and columns ; indeed, it did not require much to entitle the 
golden scene to the epithet—magnificent. There was a pris- 
matic arc, not unlike a rainbow, which spanned from the north- 
west to the east, agd measured about 70° from its centre to the 
horizon, All undeg this arc was a flood of white light, which 
the aurora did not in the least degree invade. From this arc 
developed a brilliant aurora borealis to a few degrees south of 
the zenith ; and, with other constellations, Cygnus, Lyra, and 
the Northern Crown were overwhelmed in a golden flook In 
this part of our northern latitude there are at present highly 
favourable conditions for phenomena? refraction of solar light. 
On the morning of the 27th and 28th the earth-shine*on the 
moon was very bright, and I have no doubt but that these atmo- 
spheric conditions are also favourable to auroral displays. Every 
vestige of the aurora borealis disappeared about 2. 30. . 

I do not think that an aurora as early as Jwly is on 
record; in the Culloden meteorological records there is not 
one recorded so early as July from 1841 to 1830; imgleed 
August is reckoned unusually early for an aurora borealis. 
I recollect a most magnificent one about the beginning of August 
in 1882, in the upper reaches of Lanarkshire; the huge vivid 
sheets and columns reached from the west all along the horizon 
to the east, and up the vault of heaven to the zenith, and with 
their fleet shifting flashes and bussts of prismatic coruscations, 
they lighted up the earth with ineffable glory. 

$ DONALD CAMERON 
The Academy, 22, Argyll Street, Paisley, July 28 
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ON Tuesday, July 20, about 5.15 p.m., L saw from this neigh- 
bourhood a most remarkable series of halos ‘and parhelia, the 
general appearance of whith is represented in’the accompanying 
figure. (TMe parhelia at 120°, Pil and pl’, cannot be represented 
in the figures) 

As I happened to have a theodolite near at hand, I measured 
the altitudes and azimuths of the parhelfa and contact arches, 
and also of two points on the larger halo, with the following 


result :— 
Azimuth : 
by back angle Altiae: 
Eun 320° 25 
Parhelia Angular. distances 
pl Na 347 as 25 PA 27 
pii eh 293 oe 25 ae 2g 
piii 80 pe 25 ve: 120 
piv 200 as 25 120 
Radius of large halo 
Contact-arch from mean of two 
to inner halo observations 
Left extremity (ai!) 285... 39 63° 30' e 
Right extremity (A!) ... 353 =- 39 


The positions of the two parhelia 1" piv (or more properly 
speaking, anthelia) at 120° on either side of the sun, exactly 
accord with what is given in the text-books, but the solar longi- 
tude of the parhelia on the primary halo 27°, and the dimen- 
sions of the larger halo 634°, usually given as 46°, are greater 
than those usually recorded. 

The following features were observed :— 

(1) The parhelion, P# 27°, to the left of the sun, was very 
brightly visible before that on the right appeared at all. 

(2) The parhelic circle appeared to encircle the entire sky, 
and to be everywhere of the same altitude—25°—as that of the 
sun. 

(3) The contagt arch, B, at the top of the larger halo, was 
remarkably brilliant, being red on the side adjacent to the sun, 


Parhelic 
Circie. 








e 
and blue on that furthest from it, and apgeared to be almost 
exactly at the zenith, thus supporting the somewhat rough 
measurements of the outer halo, which made it con-iderably 
larger than the traditional 46°. 

(4) The contact arches A ail were also very brilliant, and the 
space within them as well as that within the inner halo 44 was 
much darker than that outside. 

(5) "The colours of the outer halo, H H, were similar to those 
of the inner halo, 44, viz. red inside and blue outside, but 
fainter. 

e (6) The parhelia attached to the inner circle Pi pi were simi- 
larly re@l inside and blue outside, while those at 120° were 
. perfectly white. 

She whol phenomenon lasted about twenty minutes, and was 
one of the most beautiful sights I ever saw. I was experiment- 
ing with a captive balloon at the time, or should have been able 
to make more detailed observations. I, hear that on Monday 
night a deluge of rain of a tropical character fell at Dieppe. The 
cloud whiéh caused these unusual optical phenomena appeared 
to be of the type termed “by Poéy globo-cirrus. I shall be 


* Sun's altitude = 25°, radius of halo = 634°, which would make the lower 
extremity of the top contact-arck 884° above horizon. 





b glad to hear if any corroborative 
‘ other observers. °” 


measurements were made by 
E. DOUGLAS ARCHIBALD 
Tunbridge Wells, July ° e 


P.S. No ®arhelia were visible at the*junction of the larger 
halo H H with the parhelic circle. Also there were no signs of 
the rare go° radňħıs halo. The Sadius of the inner halo was Rot 
measured, but as the lateral.deviation of the parhelia pt p# from 
the points in which ig intersected the parhelic ciicle for a solar 
altitude of 25° should be about 2° 7’, this@vould make the radius 
of the inner halo 24° 53’ instead of 22° 30’ as is generally the 
case. e 





ON Tuesday afternoon, 2oth inst. , “while sketching near Cran- 
brook, in the Weald of Kent, I saw a magnificent example of 
mock suns and solar rainbow circles. 

Fr. m an early part of the day the sky had been. I think, 
more splendid in its cloud arrangements of eirreecumulus than 
I have ever seen in this or any other country, though I have al- 
ways been a delighted student of these phenomena. From loam. 
toabout 4 p.m. there was an incessant change of loveliness in the 
forms and positions of the clouds and the remarkable perspec- 
tives thereby produced, to the intense admiration of myself and 
wife. But about 4 o’clock one half of the heavens from the 
horizon to thé zenith became nearly covered with a thin stratum 
of dark clouds, which resembled more than anythi g else innu- 
me*ble long bundles of cotton fibre, placed in every possible 
direction. The other half of the shy was of the richest and most 
delicate ultramarine as a background, and the fleecy mare's fail 
and flocks of sheep cloudlets as the subjects. On the dark strata 
of clouds the mock suns made their appearance, the real sun 
shining through the clouds with great intensity. 

The whole phenomenon did not fade out till nearly 6 o'clock. 
As I saw it for some time reflected in a large sheet of water, I 
had good opportunities of studying it. 

The setting of the sun that night was the most gorgeous 
pageant—myriads of golden streawers, in groups, being sent up 
from purple and scarlet clouds. RosBertT H. F. RIPPON 

Jasper Road, Upper Norwood, July 28 


N.B. The clouds in the vicinity of the sun were slightly 
opalescent.—R. H. F. R. 





A Singular Cese 


ON March 2 last a small fishing-boat engaged in trawling at 
about 20 kilometres from the coast, off Monte Argentaro (Turcan 
Maremma), captured a specimen of the Mediterranean Red 
Mullet (Afmlus barbatus) tightly incased in a large colony of 
Pyrosoma atlanticum. he head of the fish had reached the 
bottom of the social cylinder, which fitted it toa nicety. The 
Pyrosoma measures 0'112 millimetre in length and 0°032 milli- 
metre at its greatest transverse diameter; the mullet is 0'152 
millimetre long, so that only 0'040 milli netre of its tail ; ro- 
jects beyond the tightly fitting Pyrosoma! The fish was taken 
alive, but how it could have lived in such conditions or Tow it 
got into its tight jacket is to me most engmatical. Even ad- 
mitting a certain amount of elasticity in the tight-fitting tube in 
which its head, body, and fins are incased, its movements could 
ouly have been very limited, and a very inc mplete respiration 
and perhaps nutrition might have csme to it through the orifices 
of the zooids. 

Young fish, especially Scombervids, are often found under the 
shelter of Medusæ and ZAysalia—ihe case of Fierasfer getting 
into thé visceral cavity of Holothuria is well known ; but it is 
the first time I have seen or heard of so singular a case of 
imprisonment as the one related above, and I therefore thought 
it worthy of the attention of the readers of NATURE. The 
:pecimen is preserved in alcohol in the rich ichthyological series 
of the collectio? of Italian Vertebrata in the Florence Royal 
Zorlogical Museum. e HENRY II. QIGLIOLI 

Florence, July 29 * 





The Weather at Caracas 


THE following notes oy 
remarkable storm from 4 
interest :— 

We had a rather low barometer ¿n May 8 (10a m., 682°93 
mm. ; 4 p-m., 681°99 mm.), but then it rose gradually till 
May 18 (685'42 and 683°17 mm. respectively). There had 
been no rain in the first twelve days of the month, but from 


the weather at Caracas during the 
fay Ir to 15 may not be void of 
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May 13 to 16 there fell 106 mm, rain, about ove-ninth of our 


total yearly quantity; on the 13th, 26 mm. ; r4th, 27°6; 15th, 
22°4; 16th, 30. Thesg heavy rains were undoubtgdly due to 
the northern storm, although they came two days later. 
Caracas, June 29. : e Å. ERNST 
e 





The Indivisibility of Certain Whole Numbers 


ANOTHER exception has been found to Fermat’s assertion 
eregarding the indivisibility of whole numbers of the form 
1 + e 


it 


2 + 1 (see several notices in NATURE, vols, xviii. and xix. ). 
The matter now stands as Téllows :— 
5 


a 
2 +1 divisible by 5-27 4 1 (Euler) 
6 


2 +i Ms 107125 +. 1 (Landry) 
12 
2 +i <5 7'244 1 (Peryouchine) 
23 
2 +I ay 5°2°9+ 1 (Pervouchine) 
36 
2 +I $3 572994 7 (Seelhoff). 
—— 7 M. 
A Quadruped Duck e 


IT may interest some readers of NATURE to hear that there is 
at -present living in Bardsea a duck which has four feet’ The 
two abnormal feet, which are webbed like the others, and of the 
same shape and size, spring from one leg, which is about the 
This leg 
Its bone does not 


same length as the normal legs, but rather thicker, 

grows from a point just beneath the tail. 

seem to be directly connected with the other bones of the bird, 

as it can be freely moved in any direction. 

than a month old, and is healthy. 
‘Bardsea, August 3° 
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SPECIES 1 
I 


“THERE are three cardinal difficulties in the way of 
considered as a theory of the 


natural selection, 
origin of species. , 

(1) The difference between species and varieties in 
respect of mutual fertility. Many of our domesticated 
varieties differ from one another to an extent greater than 
that which distinguishes many natural species: yet they 
continue perfectly fertile zzter se, while the natural species 
are nearly always more or less sterile. The difficulty is 
not met by pointing to the fact that sterility between 
natural species is neither absolutely constant nor constantly 
absolute ; for the question still remains, Why are the modi- 
fications of organic types supposed to have been produced 
by natural selection, so generally attended with some more 
or less,pronounced degree of mutual sterility, when even 
greater modifications of such types produced by artificial 
selection so generally continue mutually fertile? That 
this question does not admit of any answer by the theory 
of natural selection Mr. Darwin himself acknowledges, 
and therefore suggests a wholly independent hypothesis 
by which to explain the fact. This hypothesis is, that 
varieties occurring under nature “ will have been exposed 
during long periods of time to more uniform conditions 
than have domesticated varieties, and this may well make 
a wide, difference in the yesult.” N ow, whatever we may 
think of this hypothesis, it is certainly quite distinct from 
the theory of natural selection ; and, therefore, any one 
who adopts the supplementary hypothesis is, so far, con- 
fessing the inadequacy of that tlteory, considered as a 
theory of the origin of species. Bêr my own part, I deem 
the hypothesis wholly insufficient to meet the facts. 
When we remember the incalculable number of species, 
living and extinct, we immediately feel the necessity for 


7 Abstract of a Paper read before the Linnean Society on May 6, by 
George J. Romanes, M.A., LL.D., F.R.S. &c. 
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e 
šome much more general explanation of their existence 
than is furnished by supposing that their mutual sterility, 
which constitutes,their most general oreonstant distinction 
as species, was in every case due t$ some incidental effect 
produced on the generative system by uniform cBnditions 
of life. To say nothing of the antecedent improbability 
that in all these millions and millions of cases the repro- 
ductive system should happen to have been affected in 
this peculiar way by the merely negative condition of uni- 
formity, there remains what seems to me the overwhelm- 
ing consideration that, at the time when a variety is first 
forming, the condition of prolonged exposure must neces- 
sarily be absent as regards that variety: yet this is just 
the time when we must suppose that the infertility with 
its parent form arose. Because, if not, the incipient 
variety woyild have been reabsorbed into its parent form 
by intercrossing. 

(2) For the swamping effects of free intercrossing upon 
an individual variation constitutes the next, and perhaps 
the most formidable, difficulty with which the theory of 
natural selection is beset. The only answer which Mr. 
Darygin has to make in this case is that a number of in- 
dividuals inhabiting the same area may vary in the same 
way at the same time. Of course, if this assumption were 
granted, there would be an end of the present difficulty ; 
for if a sufficient number of individuals were thus simi- 
larly and simultaneously modified, there need no longer 
be any danger of the variety being swamped by inter- 
crossing. But the force of the difficulty consists in the 
very fact of this assumption being required fo meet it. 
The theory of natural selection trusts to the chapter ot 
accidents in the matter of variation ; and in this chapter 
we read of no reasons why thé same beneficial variation 
should arise in a number of individuals simultaneously, 
Moreover, if it does so, the fact of its doing so cannot be 
attributed to natural selection, which thus &igain fails as a 
theory of the origin of species. Lastly, as will imme- 
diately be shown, a very large proportion, if not the 
majority, of features which serve to distinguish species. 
from species, are features presenting no utilitarian signifi- 
cance ; and, therefore, even if it be conceded that they 
each arose in a number of individuals simultaneously, 
their reabsorption by intercrossing could not have been 
in any degree hindered by natural selection. 

(3) The difficulty just alluded to of the inutility to 
species of so large a proportion of specific distinctions, is 
one which Mr. Darwin frankly acknowledges in the later 
editions of his works. {n other words, he allows that a 
large proportion of these distinctions resemble the more 
general distinction of sterility in not admitting of any 
explanation by the theory of natural selection. They 
consist of small and trivial differences of form and colour, 
or of meaningless details of structure, which, being of no 
service to the plants or animals presenting them, cannot 
have arisen through the agency of natural selection. If 
it be suggested that all such distinctions are of disguised 
utility, the answer is that to offer this suggestion is to 
reason in a circle. For the only evidence we have of 
natural selection as an operating cause in any case is 
derived from the utility of the observed results: t erefore,. 
in cases where utility is apparently absent, we may not’ 
assume that it must be present only because, if it were 
not present, the results must be due to some cause other 
than natural selection, Observe, the case would be* 
different if the great majority of specific distincfions— 
like the great majority of higher distinctions—were of 
obvious utilitarian significance; for in this case we mifht 
reasonably set down the exceptions as proof of the rule,. 
or hold that they appear to be exceptions only on ac- 
count of our ignorafice. But it is certainly too large a 
demand on our faith in natural selection to appéal to the 
argument from ignorance when fhe facts require that the 
appeal should be made over so very large a propertion of 
instances. But it is needless further to insist upon this. 
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point, since, as I have already observed, its force has been 
fully recognised by Mr. Darwin and his followers. Here 
again, therefore, the theory of natural selection fails as a 
theory of the origin of°species.! 

In vie® of these three grave disabilities under which 
the theory*of natural selection lies, I feel entitled to affirm 
that the theory has been misnamed. e Natural selection is 
not, properly speaking, a theory of the origin of species : 
it is a theory of the origin—or rather of the cumulative 
development —of adaptations, whether these be morpho- 
logical, physiological, or psychological ; and whether they 
occur in species only, or likewise in genera, families, 
orders, or classes. These two things are very far from 
being the same; for, on the one hand, in an enormously 
preponderating number of instances, adaptive structures 
are common to numerous species, while, onthe other 
hand, the features which serve to distinguish species from 
species are, as we have just seen, by no means invariably 
—or even generally —of any adaptive character. If once 
it is thus clearly perceived that the theory of natural 
selection is not a theory of the origin of species, but a 
theory of the development of adaptive structures—whether 
these happen to be distinctive of species or of higher taxo- 
nomical divisions—if once this is clearly perceived, the 
theory is released from all the difficulties which we have 
been considering. For these difficulties have beset the 
theory only because it has been made to pose as a theory 
of the origin of species, whereas in point of fact it is 
nothing ofthe kind. In so far as natural selection has 
had anything to do with the genesis of species, its opera- 
tion has been, so to speak, incidental; it has only helped 
in the work of originating species in so faras some among 
the adaptive variations which it has preserved happen to 
have constituted diiferences of merely specific value. 
Many other such differences there are with which natural 
selection has fiad nothing to do—particularly the most 
universal of all such differences, or that of mutual sterility 
—while, on the other hand, by far the larger number of 
adaptations which have been the work of natural selection 
are now the common property of genera, families, orders, 
or classes. Let it, therefore, be clearly understood that it 
is the office of natural selection to evolve adaptations : 
not necessarily, or even generally, to originate species. 

Let it also be clearly understood that in thus seeking to 
place the theory of natural selection on its true logical 
footing, I am in no wise detracting from the importance 
of thatetheory. On éhe contrary, I am but seeking to 
release the theory from the diffifuities with which it has 
been hitherto illegitimately surrounded. 

Enough has now been said to justify the view that there 
must be some cause or causes other than natural selection 
operating in the evolution of species. And this is no 
more than Mr. Darwin himself has expressly and repeat- 
edly stated to have been his own view Of the matter; nor 
am I aware that any of his followers Mave thought other- 
wise. Hitherto the only additional causes of any import- 
ance that have been assigned are use and disuse, sexual 
selection, correlated variability, and yet another principle 
which I „believe to have been of much more importance 
than any of these. Yet it has attracted so little attention 
as scarcely ever to be noticed by writers on evolution. and 
never even to have received a name. For the sake of 

à convenience, therefore, I will call this principle the Pre- 
vention of Intercrossing with Parent Forms, or the 
Evolufion of Species by Independent Variation. 

First let us consider how enormous must be the number 

of* variations presented by every generation of every 


t Of the three cardinal objections tə the theory of natural selection thus 
briefly stated, Mr. Darwin himself appears to hive attributed most import- 
ance to the first, see.ng that its consideration cdtupies so large a portion of 
his writings. ‘The objection from intercrossing, on the other hand (which was 
first rendered with much force and clearness by the late Prof. Fleeming 
Jenkin of Edinburgh, in ananongimr us article, Vort% British Review, 1867), 
is the only d.fficulty in the way of his theory waich Mr Darwin can fairly 
be said not t> have sufficiently treated. The objecti-n from inutility was fir-t 
prominently raised by Brenn. št was afterwards devel »ped by Nägeli, Breca, 
Mivart, and many other writers. 
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species. According to the Darwinian theory it is for the 
most part only those variations whicl happen to have 
been usefyl that have been preserve: yet, even as thus 
limited, the principle of variability is held able to furnish 
sufficient material out of which to construct the whpie 
adaptive morphology of nature. How immense, therefore, 
must be the number of unuseful variations! Yet these are 
all for the most part still-born, or allowved to die out iame- 
diately by intercrossing. Should such intercrossing be pre-e 
vented, however, there is no reason why unuseful variations 
should not be perpetuated by heredity quite as well as useful 
ones when under the nursing influénce of natural setection 
—as, indeed, we see to be the case*in our domesticated 
productions. Consequently, if from any reason a »ecnon 
of a species is prevented from intercrossing with the rest 
of its species, we might expect that new varieties for the 
most part of a trivial and unuseful kind) should aris 
within that section, and that in time these varieties shoud 
pass into new species. And this is exactly what we do 
find. Oceanic islands, for example, are well known to be 
extraordinarily rich in peculiar species ; and this can be t 
be explainedl by considering that a complete separation of 
the fauna and flora of such an island permits thein to 
de®elop independent histories of their own, without inter- 
ference by intercrossing with their originally parent forms, 
We sce the same principle exemplified by the influcice of 
geographical barriers of any kind, and also by the 
consequences of migration. When a species begins to 
disperse in different directions from its original home, 
those members of it which constitute the vangaard t 
each advancing army are much more likely to perpetaare 
any individual variations that may arise among them 
than are the menbers which still occupy the origins’ 
home. For not only is the population much les» dense 
on the outskirts of the area occupied by the advanced 
guard ; but beyond these outskirts there lies a who'ly un- 
occupied territory, upon which the new variety may go" 
a footing during the progress of its further migration 
Thus, instead of being met on all sides by the swamp.n, 
effects of intercrossing with its parent form, the new 
variety is now free to perpetuate itself with COMparriye., 
little rist of any such immediate extingtion. And, :a the 
result, wherever we meet with a chain of nearly amet 
specific forms so distributed as to be suggestive of migra- 
tion with continuous modification, the points of specii 
ditference are trivial or non-utilitarian in chiracier. 
Clearly this general fact is in itself enough +o prove thr, 
given an absence of overwhelming intercrossing, bulepen- 
dent variability may be trusted to evolve new specis . 
The evidence which I have collected, and am colcdtin,. 
of the general fact in question, must Be left to cunstit te 
the subject of a future paper. 

Were it not for the very general occurrence of so'n > 
degree of sterility between even closely allied species, and 
were it not also for the fact that closely allied spe: ies are 
not always separated from one another by geographic. 
barriers, one might reasonably be disposed to attribute al 
cases of species-formation by independent variability t> 
the prevention of intercrossing by geographical birrie:s. 
or by migration. But it is evident that these two facts 
can no more be explained by the influence of gengriphie 3! 
barriers or by migration than they can by the iatlaenc. 
of natural selection. The object of the present paper .~ 
to suggest an additional factor in the formation ‘of spen 
types by independgnt variability, and one which appears 
to me fully competent to explain both the general face's 


just mentioned. 
e 


I So far as I am aware, th® @rst writer who insisted on the ror orrtane* 
the prevention of intercrossing in the evolution of species, b th ty teal: 
and migration, was Moritz Wagner. Since then Wallace, Wels am = 
others have recognised this fact -r. The m ət recent c nuiber? n te tor 
subject is an admirable collection of facts publishec by Mr, Charns Dia © 
a work entitled, ‘ Evolution without Natural Selection,” which s.a» recs vy 
reviewed in thesecolumns. But I cannet find that any of these wrt: 
to the principle which it is the object of the present paper to en. «ate. $ 
which is explained in the succeeding paragraphs. 
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Of all parts of those variable object’ which we call 
organisms, the mo8t variable is the reproductive system ; 
and the variations my be either in the directfon of in- 
creased or of diminished fertiljty. Having, regard, there- 
fore, to all the delicate, complex, and for fhe most part 
hiddeneconditions which determine this double kind of 
variation within fs gts of the reptoductive system, 
there can be no difficulty in granting that variations in 
the way of greater or less sterility must frequently occur 
both in plants and animals ina state of nature. Probably, 


indeed, if we had the means of observing this point, we ' 


should find that therg is no one variation more common. 
But, of course, whenever it arises—whether as a result of 
changed conditions of life, or, as we say, spontaneously — 
it immediately becomes extinguished, seeing that the in- 
dividuals which it affects are less able (if able at all) to 
propagate the variation. But now, if the variation should 
be such that, while showing some degree of sterility with 
the parent form, it continues to be perfectly fertile within 
the limits of the varietal form, in this case the variation 
would neither be swamped by intercrossing, nor would it 
die out on account of sterility. On the contrary, this 
particular variation would be perpetuated with mare 
certainty than any other variation, whether useful or un- 
useful. An illustration will serve to render this more clear, 

Suppose the variation in the reproductive system is 
such that the season of flowering or of pairing becomes 
either advanced or retarded. Whether this variation be, as 
we say, spontaneous, or due to any change of food, climate, 
habitat, &c., does not signify. The only point we need 
here attend to is that some individuals, living on the same 


geographical area as the rest of their species, have varied ' 


in their reproductive systems so that they are perfectly 
fertile zaer se, while absolutely sterile with all other 
members of their species. By inheritance there would 
thus arise a variety living on the same geographical area 
as its parent form, and yet prevented from intercrossing 
with that form by a barrier quite as effectual as a thousand 
miles of ocean; the only difference is that the barrier, 
instead of being geographical, is physiological. 

From this illustration I hope it will be obvious that 
wherever any variation in the highly variable reproduc- 
tive system occurs, tending to sterility with the parent 
form: without impairing fertility with the varietal form— 
no matter whether this be due, as here supposed, to a 
slight change in the season of reproductive activity, or to 
any other cause—there the physiological barrier in question 
must interpose, with the result of dividing the species into 
two parts. And it will be further evident that when such 
a division is effected, the same conditions are furnished to 
the origination of new species as are furnished to any 
part of a species when separated from the rest by geo- 
graphical barriers or by migration. For now the two 
section’ of the species, even though they be living on the 
same area, are free to develop distinct histories without 
mutual intercrossing, or, as I have phrased it, by in- 
dependent variation. 

To state this suggestion inanother form. It enables us 
to regard many, if not most, natural species as the records 
of variation in the reproductive systems of ancestors. 
When accidental variations of a non-useful kind occur in 
any of the other systems or parts of organisms, they are, 
as a rule,immediately extinguished by intercrossing. But 
whenever they happen to arise in the reproductive system 
in the way here suggested, they must® inevitably tend to 
be preserved as new natural varieties, or incipient species. 
At first the difference would only Re in respect of the re- 
productive system ; but eventually, on account of inde- 
pendent variation, other differences would supervene, and 
the new variety would take rank as a true species. 

The principle thus briefly sketched in some respects 
resembles, and in other respects differs from, the principle 
of natural selection, or survival of the fittest, as I will 
show later on. For the sakg of convenience, therefore, 
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and in order to preserve analogies with already existing 
terms, I will call'this principle Physiolpgical Selection, or 
Segregation of the Fit. ° 
ı Before proceeding to state the evidence of the particular 
kind of variation on which this principle depends, let it 
:ı be noted that we are not concerned either with its 
' causes or its degrees. Not with its causes, because in 
: this respect the theory of physiological selection is 
į in just the same position as that of natural selection: 
| it is enough for both that the needful variations are pro- 


' vided, without its being incumbent on either to explain the 
: causes which underlie them. Neither are we concerned 
, With the degrees of sterility which the variation in question 
; may in any particular case supply. For whether the 
| degree of sterility with the parent form be originally 
ı great or snfall, the result of it will in the long run be the 
; same: the only difference will be that in the latter case a 

greater number of generations would be required in order 
| to`separate the varietal from the parent form. 

(To be continued.) 








TROPICAL FRUITS} 
| Ta present Colonial and Indian Exhibition has deve- 
! loped interest in tropical fruits to an extent not pre- 
| viously known in England ; and whatever may be the indi- 
| vidual merits of many of the fruits displayed in the colonial 
1 market attached to the Exhibition, no one can,deny that 

they afford proof of numerous undeveloped resources of 

our colonial possessions in a direction hitherto very much 
| undervalued or entirely overlooked. Sir Joseph Hooker, 
in one of his journals, has remarked that “ most tropical 
fruits are edible, but few are worth eating.” But, after 
all, the merits of many fruits like those of certain wines. 
are only properly appreciated under a congourse of local 
circumstances which materially affect our verdict. In 
the tropics the desire for refreshment and for something 
cooling and piquant is met by a fruit which, at the 
moment, completely answers the purpose. Transferred to a 
cooler climate, the same fruit may be entirely out of place, 
and indeed may be condemned as valueless. As a case 
in point, the water of a young cocoa-nut, when clear and 
fresh, taken from the fruit after a long ride in the sun, is 
most refreshing and wholesome. The same thing tried 
in the climate of England, and with fruit imported from 
the tropics, would be nauseous and wholly unpalatable. 
Similar remarks would apply to the®fruit of the ‘mango- 
steen, the durian, and many others where it is necessary 
that the fruit should be eaten when just ripe, and where 
a long journey affects the quality and impairs the delicacy 
—both being of an evanescent character. 

Again, it is necessary to bear in mind how to use 
certain tropical frwits in order to appreciate them to the 
best advantage. wing to the loose manner in which 
tropical fruits are termed, apples, plums, peats, peaches, 
&c., when they are neither botanically nor intrinsically 
anything of the sort, there has arisen considerable 
confusion respecting them. Again, many tropical fruits 
are suitable only for salads or curries, and should not 
appear at the dessert table at all. Others are hetter 
when preserved or cooked, and they are then both whole- 
some and well adapted to the wants of the country. 
There is no good pear (Pyrus communis, L.), as known ins 
England, grown in the tropics, yet we have tha name 
applied to the Alligator or Avocado pear (Persea gra- 
“issima, Gart), the anchovy pear (Grias cauGjiora, &.), 
the prickly pear (Opuntia ficus-indica, Webb), and the 
wooden pear of Australia (Aylomelum pyriforme, Knight). 
Again, the English apple, although grown in the hills in 
the tropics, is practically of little value, but the name is 
as loosely applied as in the cage ofethe pear, and hence 
fruits as widely apart as the poles in their botanical classi- 


f 
1- Lecture given in the Conference Hall, Cplonial Exhibition. Revised by 
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fication are grouped together under the general term of 


apple. To select a few out of many such names, we have 
the sugar or custard apple (Anona reticylata, L.), the Kei 
apple (Aberia caffra, H. and S.), the Mammee apple 
(.amntea americana, L.), the star apple (Chr-ysophyllum 
Cainito, }.), the rose apple (Eugenia Lambos, L.), and the 
golden apple (Spondias lutea, L.). én plums there are the 
Caffre plum (Harpephyllum caffrum, Bernh.), the coco 
plum (CArysobalanus taco, L.), the hog plum (Spondias 
mangifera, Pers.), the Chinese date plum (Diospyros 
kaki, Lin. fil.), the blood plum (Hematostaphis Bartert, 
H. K), and the gray plum of Sierra Leone (Parinartum 
excelsum, Sabine) ; and so with the gooseberry, essentially 
a cold temperate fruit, English colonists have applied the 
name to such widely-diverging fruits as those of Physalis 
Peruviana, L. (Cape gooseberry), Peirescia ageleata, Mill 
(Barbados gooseberry), and Cicca disticha, L. (Otaheite 
gooseberry). 

The so-called Nuts of the Tropics are in a worse state 
of confusion as regards the common names, and hence it 
by no means follows that what are imported as nuts 
belong at all to that category of fruits. The most familiar 
of tropical nuts is the cocoa-nut (Cocos nucifera, L.), a 
true nut; but the Para or Brazil nut (Bertholetia excelsa, 
H. B.) is simply the seed, not nut, which is inclosed in a 
large globular fruit, almost as large as a 36-pound cannon- 
ball ; exactly the same occurs in the case of the Sapucajo 
nut (Lecythis Zabucazo, 
these so-talled tropical nuts, viz. the souari or butter-nut 
of Britis Guiana (Caryocar nuciferum, \..). The cashew 
nut (Anacardium occidentale, L.) is a fruit borne upon 
a swollen pear-like peduncle, and presents one of the 
most remarkable instances of growth met in the tropics. 
‘The fruit when roasted is esteemed at dessert, and passes 
in India under the name of “promotion nut.” 
Jamaica walfut (Aleurites moluccana, Willd) is the 
seed of an Euphorbiad, as also the cob-nut (Omphalea 

‘triandra, L.). 

From the above remarks it will be noticed from what 
various sources, and from what a diversified range of 
plants tropical fruits are derived. Also that little depend- 
ence can be placed on the common English names 
applied to these fruits. Where obtainable little objec- 
tion can, however, be made against adopting the native 
or aboriginal names of tropical fruits, as in many cases 
they are sufficiently distinct, and at the same time are asso- 
ciatede with circumstances of a local character, which 
render the name of permanent Value. On this account a 
native or aboriginal name is quite as good, locally, as the 
scientific name; but of course it loses its value outside 
its own country. We have incorporated the aboriginal 
name in the case of the pine-apple (Ananas sativa, L.), 
and many instances of a similar character are found in 
the nomenclature of Indian and Chintse fruits. 

Although not strictly speaking a® tropical fruit, the 
orange is found in both the eastern and western tropics, 
and it is the best known of any foreign fruit. Large 
‘nerease has occurred in the importation of this fruit to 
England within the last few years, and the present con- 
sumption is at the rate of 4% million bushels per annum, 
or équal to a consumption of sixteen oranges per head of 
population. Of fruits belonging to the same natural 
order as the orange there are the lemon (Citrus medica, 
var. Limonum, Brand), not largely grown in the tropics ; 
the ¢haddock, or pumelo (Citrus decumana, L.) a fruit 
often 24 inches in circumference ; the citron (Citrus 
Medica, Riss.), chiefly used for “ candied peel ;” and the 
lime (Citrus medica, var. acida, Brand), which is chiefly 
known as the West India lime, and largely grown for 
making lime juice, raw and concentrated, for the manu- 
facture*of citric acid. This West Indian lime should 
take the entire place of*the lemon in the English market, 
and when used in cooking gives a most piquant and 
refreshing flavour, not obtainable from any other source. 


Aub.) as well as in the best of 
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The banana gpnerally found in the English market is 
the dwarf Chinese fruit (Jusa Cavendjshit, Paxt.). This 
is smallę and not so good as the true banana (Husa 
sapientum, L.), of which there are numerous varieties. 
The banana ¢hiefly grown for export purposes in the West 
Indies is called the Martinique banana, a large yellow 
fruit about 6 to 8 inches long. The Cuban banalha is a 
red-skinned variety, much coarserthan the Martinique 
fruit, and only eaten when very “ full,” or in the ripe statę 
of an English medlar. A variety of the banana with 
short thick fruits of very choice quality is called the fig 
banana, and this is esteemed df the best of the family, 
and consumed locally. The plantain (Musa paradisiaca, 
L.), is practically the tropical potato, and is used roasted, 
boiled, or fried, exactly as we use potatoes in England. 
At the present time the consumption of bananas in the 
United Kingdom is comparatively small. Some of the 
steamers trading with the West Indies are, however, being 
fitted with refrigerating chambers for carrying tropical 
fruit, and the banana should soon become as plentiful 
and as cheap as the orange. It has the merit of being 
wholesome and nutritious, and is suitable for invalids and 
young children as well as for dessert purposes. 

“The pine-apple we have already noticed. This is a 
deliciously refreshing fruit with healthful juices, and the 
demand for it isincreasing daily. Hitherto, foreign pine- 


apples, which are gradually driving the home-grown fruit 
out of the market, are obtained in large quantities from 
the Azores. The further supply will no doubt come from 
the West Indies, where pine-apples can be grown in the 
open air as readily and as cheaply as the English farmer 
can grow beets or’ turnips. Unfortunately the choice 
varieties of pine-apples possess, as the growers say, 
“bad keeping” qualities; but with increased facilities 
for packing and stowing the fruit, there should be no diffi- 
culties of an insurmountable character in the way of 
bringing over pine-apples from the West Indies in excel- 
lent condition. At the colonial market attached to the 
Colonial and Indian Exhibition pine-apples from Antigua 
are sold at sixpence each, and we find from the Blue Book 
Report that the Bahamas export annually, either in a 
fresh or canned state, pine-apples, to the value of 
50,020. annually. The mango (Mangifera indica, L.) is 
the apple of the tropics, and the mango tree is grown and 
occupies orchards as do apple-trees in England. Although 
an East Indian tree, it has become thoroughly naturalised 
in the west, where it spreads by self-sown seedlings over 
all waste places. Its introduction into Jamaica is thus 
described by Lunan (“ Hortus Jamaicensis,” 181 4,P- 436) :— 
“This beautiful tree was one of those brought to this 
island in June 1782, and taken in a French ship, bound 
for Hispaniola, by Capt. Marshall, of His Majesty’s ship 
Flora, one of Lord Rodney’s squadron. Capt. Rodney, 
with the approbation of Lord Rodney, deposited the mango 
plants and a great many others taken in the same vessel 
in Mr. East’s garden (at Gordon Town), where they were 
cultivated with great assiduity and success, and have 
now become one of the commonest fruit-trees in Jamaica, 
in a great number of its varieties.” As the mango ripens in 
July and August, and would come into the English market 
at a time when our own fruits are plentiful, it is possible 
it will not be greatly in demand. The best varieties are 
the Bombay sorts, while in Jamaica one of the plants 
deposited by Lord Rodney and having a number only, is 
is still known thege and highly esteemed as “ No. 11.” 
The passion fruits, of which there are several species, 
are highly prized. Of these there are the granadilla 
(Passiflora quadran, ularis, L.), the pomme dor, or 
water lemon (P. lau?aolia, L ), the sweet cup (P. edulis, 
L.), and the calabash sweet-cup (P. maliformis, L.). 
From the East Indies few if any fruits can be im- 
ported to England with success. In fact Ceylon and 
India have very few, fruits which they can easily spare 
capable of bearing a long sea voyage, and the choice 
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average velocity of the wind, (4) the average amount of 
ozone present in the air. From the observations recorded 
in these tables, Da Miquel has arjveđ at the following 
conclusions :—(1) An increase in the number of Qacterial 
organisms contained in a cubic metre of air generally 
takes place when the barometrical pressure is high: this 
tule is not absolute,*but the exceptions are rare. (2) 
Temperature does not cause such sudden increments ; 
very often, it is true, a large incr€ase in the number of 
microbes present in the air takes place in summer, but 
it is impottant to note that a sustained high tem- 
perature causes a manifest lessening in their number. 
The thermometer is capable of explaining certain 
seasonal variations, but not the weekly variations. 
(3) The maximum number of bacterial organisms 
present in the air corresponds almost always with a low 
hygrometric condition of the atmosphere; this is ex- 
plained by the fact that the degree of humidity is always 
very high during rain, and when the superficial layers of 
the soil are soaked in water, periods during which the air 
is always very poor in bacteria. (4) It would appear a 
Prior# that the number of bacteria should increase with 
the strength of the wind, but observation negatives this 
assumption. A maximum number of microbes is found 
frequently during periods of calm—when the velocity of 
the wind is only 5-10 kilometres per hour—and minima 
have been observed during periods when the velocity of 
the wind was more than 30 kilometres per hour. (5) The 
direction of the wind exercises a considerable influence at 
Montsouris. The greatest number of maxima are noted 
when the wind is N.E., and the greatest number of 
minima when the wind is S.W. (6) When the amount of 
ozone in the air is large, the number of microbes present 
is small. The north winds blow over from Paris and 
contain but little ozone. They are rich in microbes. The 
presence of ozone in the air appears to havé the power of 
destroying bacterial organisms, and, on the contrary, 
absence of ozone and humidity of the air—unless rain is’ 
falling—allow of an increase taking place in their 
number. 

From observations at Montsouris, extending over a 
period of five years—1880-84—the average number of 
bacterial organisms in a cubic metre of air is stated to 
be: in winter 260, in spring 495, in summer 650, in 
autumn 380; the mean annual number being 445. In 
February the air is poorest in bacteria [the average of 
these five years is 165]. ‘Lowards the middle of stmmer 
the maxima present themselves [July 700]. 

Observations have also been conducted for a period of 
four years—1881-84—on the state of the air, as regards 
bacteria, in the centre of Paris. These observations were 
made on the air of the Rue de Rivoli, and afford a 
marked contrast inthe number of micro-organisms to the 
far purer air of Moptsouris, a suburb of Paris, and where, 
it is important to remember, the Observatory i$ situated 
in the centre of a park. The average of these four years’ 
observations shows that the air of the Rue de Rivoli con- 
tains 3480 bacteria per cubic- metre. TRE Seasohal 
flictiationsare—nrearly tle same as, at Montsouris, the 
minimum being in February (1700) and the maximum in 
July (5010). The average number of bacteria presentin a 
cubic metre of air, for the year 1881, was 6295, whilst the 
average number for 1884 was only 1830. This enormous 
decrease—which is observed in the intervening years to 
a slighter extent—is attributed by Dr. Miquel to the better 
drainage and scavenging of .the city, and to the better 
cleansing of the gutters and watering of the streets in dry 
dusty weather, in 1884 than in 1881. The death-rate 
from zymotic diseaseg--in which are included typhoid 
fever, small-pox, measles, scarlatina, whooping-cough, 
diphtheria, dysentery, erysipelag, puerperal fevers, and 
choleraic diarrhoea of infants—has also fallen very con- 
siderably—27 per cent., if increase of population i$ taken 
into account—during this period. The death-rate of 


. fruits of Singapore and the Malay States*are still further 
removed by’ time amd distance. 

At the Exhibition there is shown, from India, small 
dried apricot (Prunus armeniaca, L.), an important 
artiole of food in the Punjab Himalayaseand in the 
North-west Provinces, which deserves attention as a 
probable source of an import trade for the English 
marxet. This fruit is known in India as the mish-mush, 
or “ Moon of the Faithful.” Dr. Watt remarks that it is 
largely eaten by all classes, fresh or dried, but chiéfly 
fresh, and sometimes in preserve by Europeans. Some- 
times the apricots are pressed together, and rolled out 
into thin sheets or “ moons,” 2 or 3 feet in diameter, like 
a blacksmith’s apron. From Afghanistan large quanti- 
ties of the dried fruit are imported into India, and distri- 
buted by trade far into the plains of Bengal. 

Kew D. Morris 




























MICROSCOPIC ORGANISMS IN AIR AND 
WATER} 


THIS Report is part of the “Annuaire de Observa- 

toire de Montsouris” for the year 1885, and es 
worthy of careful study at the present time, when bac- 
teriology is recognised as a special and important 
department of science. These investigations have been 
carried on at Montsouris since the year 1875, and through 
them Dr. Miquel has been enabled to throw much light 
on the meteorological aspect of the subject—an aspect 
that has received but little attention from investigators, as 
compared with the pathological. Every one will ac- 
knowledge that in entering upon a new field in scientific 
investigation it is extremely important that the line of 
research should proceed upon as broad a basis as possible, 
and that the work of experimentation and observation 
should not be confined to one aspect of the new study, 
however important it may be. Fallacies are sure to arise 
wien any department of science is too narrowly special- 
ised, from want of that more general knowledge which 
would prevent the adoption of erroneous views. This is 
especially liable to he the case in bacteriology, in which 
the objects of study are so minute and yet so widely dis- 
tributed in nature. Dr, Miquel’s researches—important 
as they are in themselves—are doubly welcome at the 
present time, as tending to popularise a field in which 
workers are urgently needed, as well as contributing 
largely to our knowledge. The example of Paris—the 
only city in which systematic investigations of the sort 
are now undertaken—should stimulate other towns which 
possess properly equipped meteorological laboratories, to 
conduct observations on the bacterial organisms contained 
in air, rain, and soil. The results obtained at Montsouris 
could then be confirmed or confuted ‘by the results ob- 
tained at other laboratories under widely different climatic 
and meteorological conditions, and the enunciation of 
general laws and principles would in time become pos- 
sible. We shall endeavour to place before our readers 
in this article some of the more important results and 
deductions made from them by Dr. Miquel, from the 
observations at Montsouris ; but it should be distinctly 
recognised that any conclusions arrived at by Dr. Miquel 
are applicable only to Paris and its neighbourhood, and 
cannot at present be accepted as true for other places 
where the climatic conditions are different. 

Tables are given in the Report, showing for each week 
of the years 1883-84 (a) the average number of bacterial 
micro-organisms present in a cubics metre of air, (6) the 
average barometrical pressure, (c)»the average tempera- 
ture of the air, (d) the average state of humidity of the 
air [percentage of saturation], (¢) the amount of rainfall, 
(f) the electrical state of the air, (g) the direction and 

1 “Septième Mémoire sur les Organismes Microscopiques de l'Air et des 


Eaux,” par M. le Dr. Miquel, Chef du Service Micrographique à I’Observa- 
toire de Montsouris. (] 
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phthisis or consumptive diseases has, however, increased 
during the same period, although those of acute bronch- 
itis and pneumon® have decreased. Acute pneumonia 
is now considered by many to be propagated by infection 
from sp€cific organisms occasionally present in the air. 
The curvés for the year 1883-84, representing the average 
weekly number of bacteria present im a cubic metre of the 
air of the Rue de Rivoli, A, and the weekly deaths from 
zymotic disease, B, are Shown in Fig. 1. The curves are 
seen to present somewhat similar fluctuations except at 
the end of July and the first half of August, when the 
number of bacteria suddenly decrease —owing to the hot 
weather and sustained high temperature—whilst the 
deaths from zymotic disease undergo a large increase, 
owing to excessive mortality from infantile diarrhwa. The 
variations in the number of bacteria from wegk to week 
will be seen to be very much larger and more sudden 
than the variations in the zymotic death-rate. Very little 
can be deduced from comparisons extending over one 
year only, and although we are far from asserting that 
there can be no mutual relation between the number of 
micro-organisms present in the air, and the greater of less 
prevalence of epidemic disease among the community 
who breathe such air, still it is unsafe to found any argu- 
ments on such obviously inadequate data. It is only just 
to Dr. Miquel to say here that he recognises these diffi- 
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culties, and is rightly cautious in drawing any conclu- 
sions except such as are founded upon an extended series 
of observations. 

At the commencement of June 1884, Dr. Miquel, who 
was then in London, made some observations on the 
number of bacteria contained in the air of Ryder Street, 
St. James’s, A cubic metre of this air was found to con- 
tain only 240 organisms, but this low fesult was probably 
due tothe wet weather which prevailed on four out of 
the five days on which the experiments were conducted 
—the air being remarkably free from dust. In Paris at 
the same time the air of the Rue de Rivoli contained 360 
organisms per cubic metre. Dr. Miquel would not, how- 
ever, be surprised to find that the air of London was 
habitually fairly pure and free from organisms, owing to 
the proximity of the sea, and the fact that the houses of 
Londgn being generally of no great height—unlike Paris— 
the streets are continually being swept by currents of air. 
The air of sleeping-apartments_is very. impure as regards 
the number of conned micro-organisms. One such 
room in Paris was found to contain on the average in the 
winter and spring of 1882, 73,54p bacteria per cubic 
metre; and the air of the Hôpital de la Pitié has been 
‘Obsérvell to contain 79,000 bacteria per cubic metre. In 
contra distinction to tĦese large numbers, the air over 
the Attantic Ocean (Moreau and Miquel) has been found 
to Contain from o to 6rbacteria per cubic metre, and the 





air of the highey mountains an average vf oniy 1 bac- 
terium per cubic metre (Freudenreich)s e 

A considerable part of the Repog is taken up with an 
account of researches conducted by M. Moreau into the 
number of organisms present in sea-air. “These i 
gations—undertaken under circumstances of consider- 
able difficulty on board ship, and conducted ton en 
elaborate scale— are of much interest as bearing on tke 
treatment of phthisis by high mountain altitudes or by, 
sea voyages—in both cases the special object desired 
being to place the patient in an atmosphere free fiom «il 
impurities. We will quote a feW of M. Moreau’s condu- 
sions on this subject :—(1) Air takén on the coast, when 
the wind is blowing off the sea from a direction in whicb 
land is at a great distance, is in a state of almost perfect 
purity. (2) In the neighbourhood of continents, winds 
blowing from the land always bring an impure atmo- 
sphere; at 100 kilometres from the coast this impurity 
has disappeared.“ (3) Dūring moderate weather the sez 
does iot yield to the air any of its contained bacteria: 
during rough and stormy weather sea-air is charged with 
a minute quantity of bacteria. (4) The air of ships’ 
cabins is also charged with a number of microbes m- 
cdMparably greater than that of the open air at sta, but 
the purity of the air of these cabins increases rapid) 
during the first days of the voyage; later on, an equil.- 
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FIG. 2. 


brium appears to be established, depending on the amount 
of purification of the air by ventilation and the number 
of occupants. (5) The air of ships’ cabins is relatively 
very poor in bacteria; _these_probably are one huadred 
times less in number than the air of an occupied room ir 
aris., 

Observations have been made at Montsouris on the 
hourly variations in the number of bacteria contained ir 
a cubic metre of air. These observations go to show 
that, contrary to the generally held opinion, the air ts les» 
pure--/.e. contains larger numbers of bacteria—-during the 
morning and evening than at midday. In Fig. 2 are 
shown curves corresponding to proportional figures which 
illustrate this phenomenon, as ascertained by for:y ev- 
periments. A is the bacterial curve, T is the curve repie- 
senting the temperature, and ~V is the velocity of the wind. 
The lowest point of the bacterial curve is between noon 
and I p.m., two hours before the maximum temperature 
is reached. From 8 o’clock in the evening until micnight 
the number of microbes generally remains high, bat dc- 
creases rapidly from? midnight to 3 a.m., two or three 
hours before the lowes® ternperature is reached, and rise» 
rapidly from 4 a.m.—when the ground and vegetation are 
covered with dew—until 6 a.m., when the maximum is 
reached. These night observations, however, are too 
few in number to be depended upon to give avery correct 
average. Rain, as has peen before remarked, rapidly 
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purifies the air. But when the rain firs commences to 
fall, the nfmber of bacteria increases. This Dr. Miquel 
explains by supposing that many of the first dreps of rain 
evaporate-the atmosphere not béing saturated with 
vapour—and deliver up the bécteria they hold to the air 
in the peighbourhood of the earth. Later on the air is 
saturated with vapour, and the bacteria floating in it are 
carried down to the ground in the drops of rain, and by 
this means the air is purified. 

_ Investigation of the organisms contained in rain Show 
that the rain which first falls in a shower and that which 
falls after a period of dry weather contain far larger 
numbers of bacteria Than that which falls at any other 
times. Under such circumstances 200,000 microbes per 
litre is not an unusual quantity. The rain which falls 
during the warm months of the year—in summer’ and 
autumn—contains more microbes than that which falls in 
winter and spring. During the year 1883-84 the lowest 
monthly average was 1000 per litre in November, and the 
highest 6980 per litre in September. As the rain derives 
its organisms from the air which it purifies in,its descent, 
we should expect the seasonal variations in fhe number 
of contained organisms in air and rain to correspgnd 
closely—as in fact they do. It is important to note that 
the organisms exist in the rain to a larger extent in the 
form of germs than in the adult state. Of 100 bacteri- 
form organisms found in rain, on an average 6o are 
micrococci, 25 bacilli, and 15 true bacteria. But the 
numbers here given are subject to great variation in 
different falls of rain; the bacilli may be more numerous 
than the micrococci, the true bacteria being almost 
‘always fewest in number. Dr. Miquel calculates that 
during a year at Montsouris 4,000,000 of bacteria are 
carried down in the rain to each square metre of surface. 
This number, though not probably representing anything 
like the real figure, demonstrates that rain is a powerful 
agent in diffusing aérial bacteria and fungi. We have 
yet much to learn as to the part these organisms undoubt- 
edly play when diffused into the soil, in altering or re- 
, arranging its component parts or constituents so as to 
render it more fit for sustaining vegetable life and 
growth. Mit 

The methods and apparatus employed by Dr. Miquel 
in his researches are very fully explained, and contrasted 
with other methods—especially those employed by Dr. 
Koch and other German observers—in terms that are 
not exactly those which a strict regard for international 
courtesy would dictate. It is somewhat of a reproach to 
bacterjologists that their leading authorities in all 
countries appear unable to keep clear of controversies 
which are conducted with an acrimony and animus more 
instructive than seemly. International jealousy would 
appear to lie at the root of much of this evil, and is 
plainly discernible in the writings of some of the ablest 
masters of the science. 





THE RECENT VOLCANIC ERUPTION JN 
NEW ZEALAND 


U NTIL the report of a trained geologist has been re- 

ceived we must be content with the narratives, often 
conflicting, of the surveyors and of the Press corre- 
spondents who hurried to the scene of the great 
catastrophe that has recently devastated the wonderland 
of New Zealand. In the meantime, however, it is possible 
from the various accounts to trace the leading features of 
the eruption, and.to note their resemblance to those of 
other recorded volcanic outbursts. 4 It is impossible not 
to be struck with the analogy b&tween the phenomena 
exhibited last June in New Zealand and those that 
accompanied the great Vesuvian eruption in the first 
century of our era. Fn both instances a mountain which 
had never been known to be an active volcano suddenly 
exploded with terrific violencg filling the air with ashes 
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and stones. At each locality there were the premonitory 
earthquakes, thethick black pall of volcanic cloud hang- 
ing over the mountain, the desceng of*dust, sand, and hot 
stones, the discharge of mud, with, so far as kpown, no 
outflow of lava, and the overwhelming of an inhabited 
district under a deep covering of loose volcanic debris. 

In a region so suBject to earthquake shocks as- that 
which crosses the centre of the North Island of New 
Zealand in a north-east and sotfth-west direction, it was 
natural that no special attention should have been given 
to any greater frequency or violence of the shocks before 
the date of this volcanic eruption. But no doubt facts 
bearing on this subject have been noted by local ob- 
servers and will in due course be published. From the 
newspaper accounts, indeed, there would appear to have 
been varioais precursory indications which in the light of 
subsequent events may not have been without import- 
ance. It is said, for instance, that the extinct volcano 
Ruapehu, the highest peak in the North Island, which 
since the discovery of New Zealand has never been known 
to manifest any activity, began to steam at the top some 
thre@weeks before the eruption. A fortnight previous to 
the catastrophe a wave 3 feet high suddenly arose on the 
Lake Tarawera, lying at the foot of the mountain of the 
same name, and in the very focus of the subsequent dis- 
turbance, and washed the boats out of the boat-houses. 
Doubtless there were other premonitory symptoms, be- 
sides earthquake activity, of the approaching event, 
though only a few days before their destryction, the 
famous White and Pink Terraces were visited by a party 
of tourists who observed no unusual vigour in the hot 
springs there, nor any indicajon whatever that these 
fairy-like deposits were so soon to be the theatre of violent 
volcanic energy. 


About half an hour after midnight on ve morning of . 


June 10 the earthquake shocks that are familiar to the 
inhabitants of the Lake District assumed an altogether 
unusual vigour and frequency. At the settlement of 
Wairoa, which is about five miles from the warm lake 
and sinter terraces of Rotomahana, the ground shook 
violently for an hour or more, the more powerful shocks 
following each other at intervals of about ten minutes. 
The alarmed inhabitants, startled from sleep, ran out of 
their houses or clung to each other inside for mutual 
assistance and encouragement. At last, a few minutes 
after 2 a.m., a shock of exceptional severity was followed 
by a deafening roar, and guddenly What is described as a 
“pillar of fire” rose up from the crest of the mountain 
range some five or six miles eastward on the opposite side 
of Lake Tarawera. The top of Mount Tarawera (about 
2000 feet high) had been blown into the air, leaving a 
huge chasm on the flank of the mountain. The glow of 
the white-hot lava,jn the interior ruddied the sky for miles 
around. Thousangls of blocks of glowing lava described 
as ‘‘fire-balls” were shot into the air. The*canopy of 
dark ashes that soon gathered over the mountain and 
spread out for miles around became the theatre of a 
violent electrical storm. It seemed to be torn asunder 
with incessant flashes of lightning, and the continuous 
peals of thunder, mingling with the bellowing of the. vol- 
cano, increased the terror of the night. 

That an eruption should ever take place from the three 
huge truncated cones that frown over Lake Tarawera was 
not regarded by geologists as a future probability. e They 
had been extinct even from the times of early Maori 
tradition. To their solitary and mysterious summits he 
natives had probably for centuries been accustomed to 
carry their dead. The bones of many successive genera- 
tions lay bleaching on that high lonely plateau, which had 
thus come to possess a peculiar sanctity in the eyes of the 
Maoris, who would not willingly allew a white man to 
approach it. Not only were these great cones to all 


-appearance extinct, but the volcanic action of thé whole 


district was of that type of waning energy which geolo- 
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gists have called the “ solfatara stage.” New geysers 
might break out, rivalling or even,surpassing those 
already active in fhe gistrict, and the orifices of eruption 
might ghift from place to place, involving considerable 
local disturbance in their transference ; but no one antici- 
pated that in this district a great explosion, like the most 
gigantic outburst of Vesuvius, was @ikely to occur. 

The magnitude of the explosion may be inferred from 
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seğeral facts which appear in the newspaper reports. An 
observer at New Plymouth, on the west side of the island, 
150 miles from the scene of the disaster, saw the column 
of ashes rising far into the air, and ecomputed its height 
to be not less than 22,000 feet. The noise of the ex- 
plosion i$ said to have peen heard at Christ Church, a 
distance of some 300 miles. The ashes fell over a vast 
area offand and sea to the north and east of the vent of 
discharge. Vessels sailing even 130 miles away found 
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the air thick with fine dust, which settled on their decks. 
Near the scene of the explosion the dépth of accumulated 
ashes, sfill quite hot, was found “by some adventurous 
explorers, seeking to succqur the poor Maoris, to be not 
less than 20 feet. Ata d®tance of 30 or 40 mile? the 
deposit was still several inches thick, so stupendéus must 
have been the amount of rock blown into powder by the 
great explosion of Tarawera. . 

The materials ejected from that mountain appear to 
have consisted mainly of loose fragments of lava, cinders, 
ashes, and fine dust, with vast «quantities of steam, while 
not improbably hot water and mudgissued from the tlanks 
of the volcano. So far as can be gathered from the 
narratives, there was no emission of lava, though, from 
the “flames” and “‘fire-balls” so generally referred to, it 
may eventually be found that molten lava flowe! out 
somewhere on the sides of the mountain. 

Not far from the base of the volcanic cone of Tarawera 
lay the warm lake and sinter terraces of Rotomahana. 
The treacherous nature of that district has been often 
remarked-rits steam-vents, boiling pools, hot steaming 
soil, and eruptive geysers, not always remaining in the 
same places, but apt with no warning to break out at 
fresh points. This weird locality has been involved in 
the volcanic disturbances ofthe region. The famous ter- 
races have been blown into the air, and fragments of their 
sinter have been picked up among the dust and ashes of 
the surrounding country. The lake on the borders of 
which they stood has been ingulfed. On their site 
scores of mud-cones are vomiting forth stones and mud, 
and hurling clouds of steam into the air. New vents for 
the escape of steam and the outflow of volcanic mud have 
been opened all over the country, and the aspect of the 
landscape has been entirely changed. A scene of fairy- 
like beauty has been transformed into one of loathsome 
desolation. Even if the volcanic activity calms down 
and the sinter springs can recommence their work of de- 
position, many generations must pass away before they 
can build up again such terraces as have been destroyed. 
The new features of the country will no doubt still prove 
attractive to tourists, but the marvellous staircases of Te 
Tarata are a dream of the past. 

Among the features of the eruption on which it is to 
be hoped that light will be thrown by the more deta:lel 
investigations of experts are the source and behaviour of 
the mud that overwhelmed the settlement of Wairoa. 
From the narratives of the survivors, showing tha: the 
houses were crushed in from above, the mud seems to 
have descended through the air upon the district, ninzled 
with ashes and stones. Rain fell during the night, but 
the mud could hardly have been formed in the air by the 
mixing of the rain and dry ashes. It appears to have 
come down as liquid mud and was no doubt ejected as 
such from some neighbouring vent. The orifice of erup- 


. tion could scarcely have been the great cone of Tarawera; 


borne northwards by somè upper current of air. 


more probably there were many vents not only at Roto- 
mahana, but nearer to Wairoa, by which a large amount 
of mud was discharged over the surrounding district. 
Another question that will no doubt receive careful con- 
sideration relates to the movements of the air during the 
time of the eruption. Barometric observations at Rotorua 
and at places on the opposite sides of the island will be 
of much interest. From the newspaper accounts it is 
clear that a great atmospheric disturbance accompanied 
the eruption. Ab8ut an hour after the great explosion a 
gale suddenly arose in the Rotorua and Wairoa district, 
and blew with such fuy as to uproot and prostrate im- 
mense numbers of twegs, and to strip off leaves and 
branches from those that were left standing. At Rotorua 
the direction of the hurricane was towards the scene of 
volcanic activity, as if the air were being drawn into the 
vortex caused by the explosion. A few hours later the 
gale as suddenly ceased and then ashes began to an 
We 
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have yet to learn how far these atmosphétic movements 
were connected with or independent of the eruption. 
There are some extellent geologists in New®Zealand 
who have now a rare opportunity of investigation. No 
mud*eruptions at all comparabée in magnitude to those of 
this summer in New Zealand have ever been known. 
The connection of thege with the explosion of Tarawera, 
the relation of the latter to the lava-reservoir inside, the 
. mature of the so-called “flames” and “pillar of fire” so 
conspicuous on the night of the eruption, the sources of 
the “ fire-balls,” and mange other details, offer a wide ‘and 
most interesting field fr the colonial observers. Geolo- 
gists all over the world will await with much interest the 
publication of their investigations. ARCH. GEIKIE 








NOTES 


THE honour of knighthood has been conferred on Mr. Philip 
Magnus, the head of the City and Guilds Technical Institute at 
South Kensington. 


Last Saturday a banquet was given to M. Chevreul by French 
students to celebrate the one hundredth anniversary of is 
birth. 


THE death is reported on June 22 of Dr. H. F. Hance at 
Amoy, at which place he was Her Majesty’s consul. Although 
no independent work bears Dr. Hance’s name, he has done 
more than any other man to make us acquainted with the flora 
of China, both of the empire and of the British colonies. His 
contributions to botanical literature are to be found in period- 
icals, very largely in Trimen’s Fournal of Botany ; and the 
number of species described by him for the first time is very 
great. He was a contributor to ‘the herbaria at the British 
Museum and at Kew. It is to be hoped that his herbarium will 
be brought to London and deposited where it can be consulted, 
and his types readily compared with those of other authors. A 
full synonymic catalogue of all the known Chinese plants is now 
in course of publication by Messrs. Forbes and Hemsley, and is 
greatly needed. . 


UNDER the energetic management of Dr. Adolph Bastian the 
Administration of the Berlin Royal Ethnological Museum has 
commenced to publish a series of original communications ex- 
planatory of the varied contents of that superb collection, 
According to the present programme four parts of about 60 
large octavo pages each, with two or`more plates of illustrations, 
will be issued yearly by the Berlin publisher, W. Spemann, at 
the price of 16 marks, or 4 marks each. Judging from the three 
parts, which have already appeared for the year 1885-86, the 
series promises to develop into a vast encyclopzedia of anthro- 
pologicaf subjects. Many of the communications constitute in 
themselves more or less exhaustive essays on special branches of 
ethnology, and to some of thema peculiar value attaches, because 
contributed by the collectors or observers themselves. Such, for 
instance, is the paper on funeral rites in the Pellew Islands, con- 
tributed to the first number by the traveller, Kubary, who has 
spent many years in the Oceanic regions, and made a special 
study of the Polynesian and Micronesian islanders. The same 
number contains a report on Richard Rohde’s expedition to the 
Paraguay and Brazil (Matto Grosso) in 1883-84, followed by the 
traveller’s account of the Bororo and Guato%ribes in the Upper 
Paraguay basin. Of great value is Dr. O. Finsch’s paper in 
Part II. on the ethnological collectiens from the South Sea 
Islands, some 3000 objects, of which wre than half found their 
way to the Berlin Museum. The importance of securing speci- 
mens from this region before it is too late is well shown by the 
experience of this traveller, who on revisiting New Britain in 
1884-85 was no longer able to procure several objects which 
were readily obtainable three yearg previously. Others, such as 
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wood-carvings, are now ‘‘ manufactured ” in New Ireland “‘ for 
the trade,” the natives finding good customers amongst the crews 
of passing ships. This paper is followed b9 the explorer Gra- 
bowski’s description of nearly 200 objects from South and East 
Borneo, many extremely rare, if not quite unique. Dy. Bastian 
concludes a characteristiqessay at the end of Part III. with the 
words : ‘“So walte ein Jeder seines Amtes,—und uns ist die 
Aufgabe zugefallen,—Das rechtzeitigein Sicherheit zu bringen, 
was morgen schon verloren sein mag.” 


In the July number of the American Fournal of Science, Prof. 
Rockwood, jun., of Princeton, publishes a paper (the fifteenth 
of the series) on the earthquakes of North and South America 
for the year 1885. The writer again attempts to assign to each 
earthquake aggrade of intensity, based where possible upon the 
character of the physical phenomena reported. Where no such 
information was available the estimate is based on the phraseo- 
logy of the original report, taking into account the probable 
intensity of an earthquake in the locality in question. There is, 
as Prog Rockwood recognises, a large element of uncertainty in 
these estimates, ‘‘ but at least they are the best that can be made 
now, and better than any one else could make at a later date 
and without access to the original reports.” This last considera- 
tion alone appears to us to justify the attempted classification. 
A large proportion of the American earthquakes of the year 
occurred in California, and accordingly a small outline earth- 
quake map of that State for the year is given. Thef whole list 
contains 71 items : 34 belong to the Pacific coast of the United 
States, 9 to the Atlantic States, 8 to the Canadian provinces, 5 
to New England, 3 to the Mississ®ppi valley, 5 to South and 2 
to Central America. 


WE may also take this opportunity of referriag to the same 
writer's annual account ofthe progress in yulcanology and seis- 
mology for 1885, published in the Smithsonian Report. Most 
of the incidents recorded, and papers and other publications 
referred to have from time to time been described or reported in 
our own columns, and it is therefore only necessary to say that 
in this as in previous years the summary shows great care and 
industry, and should be an invaluable vade mecuze to alYinterested 
in the study of these phenomena. 


THE United States Commissioners are still continuing their 
labours in the direction of,acclimatisig flatfish to American 
waters, which are nearly as well suited to the Pleuronectide as 
English waters, Several attempts have been made to transmit 
them from our shores alive, but hitherto with little success. In- 
formation has, however, reached us to the effect that fifty soles 
during last month were sent by the Derby Museum authorities 
at Liverpool, twenty-five of which reached their destination alive. 
Prof. Baird, the Chid Commissioner, states that the §share in a 
thriving condition and feed well. They have been placed in a 
suitable habitat at Washington Station, and are being watched 
with special care. The soles, which are about three inches lòng, 
were transmitted in glass globes attache to the ceiling of the 
‘cabin of the s.s. Britannic. This method minimises the risk of 
injury to the fish through the oscillation of the vessel, as the 
receptacles, being swung, move backwards and forwards with 
the motion of the steamer. The National Fish Culture Associa- 
tion intend forwarding to America another consignment®f flat- 
fish next month in order to assist the operations of the Commis- 
sioners. The sole is a very delicate fish, and cannét withsfand 
tlie strain of protracted journeys, which makes it very difficult to 
transmit. A 


Messrs. J. B. LIPPINCOTT AND Cq have in tie press a” 
t Manual of North American Birds,” by the eminent ornitholo- 
gist, Prof. Robert Ridgway, Curator of the Department Of Birds, 
Smithsonian Institution, Washington, D.C. The author has had 
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exceptional advantages for the preparation of a treatise of this 
character, arising frog his own field experi@nce, as well as his 
connection with the Nati@nal Museum, and the free access which 
has been @ranted him to various other public and private collec- 
tions of birtls, both in this country and Europe. The work is to 
contain some 425 illustrations suitably excuted, and will conform 
to the geographical limits, classification, numeration, and nomen- 
clature adopted by the American Ornithological Union. 


ACCORDING to an official notification of the trustees of the 
** Schwestern Fröhlich Stiftung” at Vienna certain donations 
and pensions will be granted from the funds of this charity this 
year in accordance with the will of the testatrix, Miss Anna 
Frohlich, to deserving persons of talent who have distinguished 
themselves in any of the branches of science, art, 8r Jiterature, 
who may be in want of pecuniary support either through acci- 
dent, illness, or infirmity consequent upon old age. The grant 
of such temporary or permanent assistance in the form of dona- 
tions or pensions is, according to the terms of the foundation 
deed, primarily intended for Austrian artists, literarf men 
and men of science, but in which however foreigners of 
every nationality—English and others—may likewise partici- 
pate provided they are resident in Austria. Donations will 
be granted to artists and men of letters and science for the 
purpose of completing their studies, and for the execution or 
publication pf a certain specific work, and also in cases of sudden 
inability to*work. Pensions are being granted to artists and 
men of letters and science who, in consequence of old age, illness, 
or other misfortunes, have been placed in a position of want. 
The applications addressed to the trustees (das curatorium) must 
be transmitted to the president’s office of the Common Council 
of the City of Vienna (an das Präsidial- Bureau des Wiener 
Gemeinderathes Neues Rathhaus) before August 31, 1886, through 
the Austro-Hungarian Embassy in London, 18, Belgrave Square, 
S.W., where also further particulars of the terms and conditions 
of the foundation deeds, &c., can be obtained. 


THE fifth Circular of Information for 1885, published by the 
United Stages Bureau of Education, is a very exhaustive treatise 
upon physical education. It directs attention to the four dif- 
ferent ideas of manly excellence: the Greek, or esthetic ; the 
monkish, or ascetic ; the military, or knightly ; and the medical, 
or scientific. The receng war popularised the third in America, 
and reports of work of that class are accordingly to be found 
here. The teachings of the fourth, down to the most recent 
day, are of course the essence of the paper, and more than once 
attention is called to the great tendency of such teaching to 
return to the old standards of the first. In England, and still 
more in America, the oldest colleges and sehools were founded 
with the prinçipal object of educating a cle$zy, and accordingly 
were imbued with the spirit of the second—an important result 
of which has been that the games which occupy so much of the 
thoughts and the time of the stulents have hardly ever been 
recognised, by the authorities, who have quite recently been 
forced to take them under their control to prevent abuse. It is 
felt now how important it is that games and exercises should be 
supervised and made a part of education, to be carefully con- 
trolled by a competent M.D., who shall be one of the Faculty 
on a pamwith the other masters. Rugby football is condemned 
by the great Harvard University as a ‘‘brutal and dangerous” 
gan®. Mary strong objections to much that attends public 
games are recounted, and many careful restrictions on games 
generally have been agreed to by the highest authorities, both 
scholastic and medical. The code and the books of Mr. 
Maclaren, $f Oxford—a prophet too little honoured in his own 
country—are highly praised, but Germany carries the palm for 
science afd laborious thoroughness. The manual labour which 
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not found popular in the colleges. A waning voice is raised 
against the high pressure at which girs live both at work and 
pleasure, and the necessity of more regular rest and exercise is 
insisted upon.» A large part eof the Circular consists of plans 
and elevations of gymnasiums, useful to both schoolmagters and 


architects. é 
e 


THe labours of a curator who undertakes the first setting ip 
order of the raw material of a museum in a new building are 
fully disclosed in the Report of the Nottingham Free Natural 
History Museum, which published the works of Mr. J. F. Blake, 
the Superintendent. And it can be no small labour to which 
he has devoted himself, even though extending over five years ; 
comprising, as it does, the naming and re-naming of 11,400 
specimens of every class of natural production hitherto kept 
with very little care; the supplementing them, as opportunity 
offered, with important desiderata till the total number of objects 
exhibited has increased to 21,950; the preparation of maps 
showing the geographical distribution of the animals near which 
they are plaged ; the pictorial mounting of specimens of birds 
and of birds’ nests ; and the specially important duty of a local 
meum of getting together as complete a local collection as 
possible. At the same time we regard it as a most wholesome 
symptom in the case that Mr. Blake is by no means satisfied 
with his achievements, and we wish him more rapid progress 
in all his present and future undertakings on behalf of the 
Museum. 


AMONG recent contributions to natural-history literature, 
attention is due to an interesting work by the eminent Nor- 
wegian naturalist, Leonhard Stejneger, published in the United 
States under the title of ‘‘ Results of Ornithological Explora- 
tions in the Commander Islands and Kamtschatka.” In this 
work, which is illustrated by coloured plates, the author de- 
scribes upwards of 140 species, all of which were collected or 
observed by himself during his various visits to Behring’s Sea 
and the neighbouring coast-lands and islands. The main results 
of these expeditions hal previously appeared in the Budletins of 
the U.S. National Museum, in the Ornitltological Department 
of which institution Mr. Stejneger holds the post of Assistant 
Curator, while he has also fron time to time supplied Muturex 
with-pleasantly-written popular reports of his voyages and ob- 
servations, and to these we have more than once had occasion 
to make favourable reference. As, however, both these sources 
are inaccessible to the general reader, we welcome with great 
satisfaction the present comprehensive English exposition of 
Mr. Stejneger’s most recent contributions to the branch of 
science which he so successfully cultivates, Withia his own 
province he has, moreover, been doing goo service to popular 
science as compiler of the ornithological portion of the American 
“ Standard Natural Ilistory,” published at Boston by Messrs. 
Cassino and Co. In Mr. Stejnezer’s original contributions to 
this work, which claims to be based on the most recent results 
of science, he has been able by his own observations to make 
various additions to, and corrections of, the statements of 
Brehm, who has hitherto been trusted as our principal authority 
regarding North European and American ornithology. 


DuRING a severe thunderstorm which passed over Central 
Norway last week a remarkable example of the power of light- 
ning was witnessed. *In a field at Liiten a fir-tree 80 feet in 
height was struck by lightning some 12 feet from the ground, 
with the effect that the tfee was cut in halves and the upper 
portion—about 69 feet in “length—thrown a distance of several 
yards. The most. curious part, is, however, that the surface of 
the detached part is as smooth as if the tree had been sawn 
through, whilst that of the stump remaining in the ground is 
jagged, charred, and splintered to the root. The ground around 


has been so successful in the lower-grade schools is naturally { the tree is furrowed in all dir8ctions, one being several feet in 
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width and depth, and extending for some 10 yards, A spruce- 
tree close by shows a furrow an inch in width runnjng from a 
height of 6 feet down to the root. 


Own «Thursday night, at 11.30, M. L’Hosté crossed from 
Cherboifrg in a balloon, alighting in the neighbourhood of Lon- 
don at 6.30 on Friday naorning. M. L’Hostehad asmall sail to 
gssist in directing the balloon, and an apparatus for letting 
down into the sea to draw water into the balloon to aet as 
ballast. He was accompanied by M. Mangot, the astronomer. 
The highest altitude attained was 3600 feet, and the lowest tem- 
perature observed 7° C. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopithecus cynosurus) 
from West Africa, presented by Mrs. Barrington ; a Blue-faced 
Amazon (Chrysotis estiva) from Brazil, presented by Mrs. J. 
Fletcher ; an Aldrovandis Skink (Pistiodon auratus) from North 
Africa, presented by Mr. R. J. M. Teil; two Grey Parrots 
(Psittacus erithacus) from West Africa, deposited sya Sea Eagle 
(Haliaetus ) a Masked Weaver Bird (Hyphantornis per- 
sonata) from Africa, a Short-eared Owl (Asio brachyotms), 
European, a Hyacinthine Macaw (Ava hyacinthina) from 
North Brazil, two Blanding’s Terrapins (Clemmys dblandingi) 
from North America, two Indian River Snakes (Zyopidonotus 
quincunciatus) from India, purchased ; two Triangular Spotted 
Pigeons (Columba guinea), a Geoffroy’s Dove (Peristera geoffreii), 
four Brazilian Teals (Querguedula brasiliensis), five Slender 
Ducks (Aras gibberifrons), two Chilian Pintails (Dajila spini- 
cauda), two Wild Ducks (Axas boschas), a Himalayan Monaul 
(Lophophorus impeyanus), bred in the Gardens. 








ASTRONOMICAL PHENOMENA FOR FHE 
WEEK 1886 AUGUST 8-14 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) j 
At Greenwich on August 8 
Sun rises, 4h. 37m. ; souths, 12h. 5m. 25°38. ; sets, 19h. 34m. ; 
decl. on meridian, 16° 6' N.: Sidereal Time at Sunset, 
.. 16h. 43m. > 
Moon (two days after First Quarter) rises, 14h. 45m. ; souths, 
19h. 25m. ; sets, oh. Im.*; decl. on meridian, 16° 41’ S. 


Planet Rises _ Souths Sets Decl. on meridian 
h. +m, h. m. h. m. o: 
Mercury 6 I0 I2 5I I9 32 $. 7 24N. 
Venu... I 57 Io 3 18 9 22 4N. 
Mars Io 51° I6 II ... 2I 31 8 41S. 
Jupiter... 9 5 I5 7 ~ 21 9 o 25S. 
Saturn .. 158 10 4 18 Io 22 4N. 


* Indicates that the setting is that of the following morning. 
Variable Stars 


Star R.A. Decl. 
: h om, o u: h. m. 
U Cephei o 52°2 ... 81 16 N. ... Aug. 12, 21 49 m 
R Arietis 2 96.. 24 31N.... ,, 12, * M 
T Ursæ Majoris ... 12 31'2 ... 60 7N.... , 10, m 
U Virginis ... ... I2 45°3... 6 ION... ,, IO, m 
R Camelopardalis. 14 26'3 ... 84 21 N. ... 4, IE, M 
5 Libræ e. eee I4 549.. 8 4S... gy 14, 20 30 m 
S Libræ e a I5 I4'9... I9 59S. ... 4, 12, A 
U Ophiwchi... ... 17 108... 1 20N... 4, 12, 210m 
s» 12,22 18 m 
U Sagittarii... . 18 25°2...19 12S, » I2 0 Om 
B Lyre... v 18 45°99... 33 I4N.... 5, 8, O Om, 
R Lyre ve 18 51°9 ... 43 480N.... 5, 13, m 
n Aguile - 19 46°7... O 43eN.... 4, 13, 2 Om 
ô Cephei . 22 24°9...57 50N.... 5, I, 0 OM 


A signifies maximum ; 7 minimum ; 7%, secondary minimum. 


Meteor Showers 


The principal shower of the week is that of the Perseids, R.A. 
43°, Decl. 56° N. The maximum occurs on August Io, but 
many meteors from the same rfdiant are usually seen on the 
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nights both immediately preceding and following that date. 
Meteors are frequtntly seen also from ngighbouring radiants, 
e.g. near the Pleiades, R.A. 55°, Dea. 26° N.; near Capella, 
R.A. 68°, Decl. 46° N. ; near yv Tauri, R.A. 55°, Degl. 7° N. ;- 
and from Lynx, R.A. 96°, Decl. 71° N. A radiant from 
a Pegasi, R.A. 345°, Decl. 15° N., is also active at fhis season, 
$t prolific of the year. 


which is usually the mos 
O-cultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
Aug. Star Mag. Disap. Reap. pene Tat for 
: inverted image 
K h. m. k m. Şi ü 
8 ... 24 Scorpii ... § ... IQ I§ ... 20 34 92 255 
II ... d Sagittarii ... 5 ... 18 44... 20 O T4 242 
Aug. h. . 
8 ow. Te Venus in conjunction with and o° 1’ south 


of Satura. 





THE SCIENTIFIC DEVELOPMENT OF THE 
COAL-TAR COLOUR INDUSTRY 


THE subject on which I propose to address you this evening 

has been brought under the notice of the Society of Arts 
on former occasions, and was only la-t year thoroughly treated 
of by Dr. W. H. Perkin, the pioneer of this branch of manu- 
facture, in his Presidential Address to the Society of Chemical 
Industry. It has, moreover, quite recently furnished materials 
for a lecture at the Royal Institution by. Sir Henry Roscoe, so 
that I feel in some measure obliged to apologise for ggain bring- 
ing forward a topic upon which it may appear to chemists that 
nothing particularly new remains to be said. Having, however, 
been intimately associated with this branch of chemical industry 
for many years, I have had exceptienal opportunities of watching 
its development, and of forming ideas upon the causes of its 
progress, which may justify my engaging your attention upon the 
present occasion. 

The manufacture of coal-tar products is a suBject which offers 
distinct advantage for popular treatment, both on account of the 
practical utility of the products, and the striking and beautiful 
colour phenomena which they present. But I do not propose 
now to avail myself of these advantages, because I think there 
is a more serious aspect of the subject than the mere enumera- 
tion of the names, chemical formulse, and mode of preparation 
of the recently discovered products. J must take it for granted 
that those present this evening are familiar with the fact that out 
of coal-tar there are obtained series of hydrocarbons from which 
are prepared nearly all the dye-stuffs at present in use ; that the 
introduction of these artificial colouring-matters has revolution- 
ised the tinctorial industries, and that the tar of ges-works, 
which was formerly a waste product and a nuisance, is now a 
valuable source of revenue to the gas companies. It is, doubt- 
less, known to you also that, besides colouring-matters, . there 
are obtained from the same hydrocarbons artificial perfumes, and 
drugs which rival quinine in efficiency ; and that quite recently 
a substance has been discovered by, Dr. Fahlberg, which goes by 
the name of ‘‘saceharine,” and which is stated to possess 220 
times the sweetening power of cane sugar.? But I must content 
myself by merely pointing to such discoveries as triumphs which 
the chemist, by his ‘‘so potent art,” has achieved in recent 
times, because I want to bring home to English manufacturers 
one particular point in connection with this industry, antl the 
Chemical Section of the Society for the Encouragement of Arts, 
Manufactures, and Commerce seems td me to be the right place 
for so doing. It cannot be denied that the coal-tar industry has 
for some years past been migrating from this country, the land of 
its birth, to the continent of Europe. Of the causes of this 
decline assigned by Dr. Perkin and others who have expressed 
opinions upon the subject, I do not now propose to towch upon 
those which may be considered as purely politico-economical 


* A Paper read at the Society of Arts by Prof. R. Meldola, E.R.S., fcs., 
F.1.C., on May 13, 1886. 

2 The substance referred to is an anhydro-derivative of orthosulphamine- 
benz ic acid having the faymula 


CoHi< $0, > NH. f 


For details, see a paper by. I. Levinstei®, Journ. Soc. Chem. Ind., Feb. 
1886, p. 75. Also the original communications in the raat Chemical 
Journal, vol. i. pp. 170 and 426, and vol. ii. p. 181. For an Pivestigation 
of the physiological action see the Archivio per le scienze mediche, vol. ix. 
No. 22, p. 407 (Turin, 1886). 
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ones, such as Free Trade, the Patent Laws, or the available 
energy of a British as compared with a Gerpan workman under 
the stimulus of a certain amount of weekly wage. These and 
kindred questions—suclf as the cost of railway carriage, or the 
relative @deas of ‘‘making a manufacture pay” which may exist 
in the Briaish and Teutonic minds—have, doubtless, a most im- 
portant bearing upon the main subjgct, but their discussion 
would occupy far too much time, and would, moreover, be out 
of place in this Section., I might even go so far as to express 
a private belief that if this portion of the subject were handed 
over for legitimate treatment by economists, the conclusions 
arrived at (if any) would hardly be commensurate with the 
amount of discussion which would be evoked. In fact, it 
appears to me that although, in a general way, each of the 
causes mentioned must be a factor in determining the success of 
any branch of manufacture, it is quite impossible to assign its 
true value to each of these factors ; and in the cage of the pre- 
sent industry I am persuaded that it is now a question of 
chemical and not of economic science that is pressing for con- 
sideration, 

It will, I think, be conceded that the manufacture of coal-tar 
products is par excellence the most scientific of the chemical in- 
dustries, This high position may fairly be claimed for ghe in- 
dustry when we consider the number and complexity of the 
products, the delicacy of many of the reactions employed, the 
special arrangements of plant required, and the intimate know- 
ledge of the chemistry of the aromatic compounds which the 
colour chemist must at the present time possess. Moreover, the 
industry is of comparatively recent grouth—it has been born and 
has reached its present development within the last thirty years, 
so that tke successive phases of its evolution can be clearly 
traced. Sor these rea ons the subject is well calculated to 
throw light upon the general question of technical chemical 
education, a question of which the importance to the country 
at large now bids fair to bewme duly recognised. 

In treating of the industrial development of a branch of 
chemical manufacture, it is important that we should begin with 
a distinct idea of the products themselves. I must claim the 
indulgence of chemists if ut this stage I find it necessary to go 
over somewhat old ground, and to state facts with which so 
many are familiar. It would, of course, be quite impossible to 
give, on the present occasion, anything like a complete chrono- 
logical list of the various colouring-matters, and it would be 
equally impossible for me to enter into the discussion of the 
chemical structure of the beautiful compounds which are now to 
be met with in the market. If, later on, I find it necessary to 
enter into questions of chemical constitution, it will be chiefly 
with the object of ilxstrating general principles by appealing to 
particular cases. In the brief historical sketch which I now pro- 
pose to lay before you, I shall mention only those discoveries 
which may be considewed to mark gistinct commercial epochs in 
the development of the industry. The successive steps in this 
development will furnish us with one of the most striking illus- 
trations of the utilisation of scientific discovery for industrial 
purposes, and the reaction of industry upon pure science. 

Commencing in the year 1856, the foundation of the coal-tar 
colour industry was laid by Perkin, by the discovery of mauve, 
a violet dye, obtained accidentally in the course of an investiga- 
tion having forits object the preparation of quinine by an arti- 
ficial synthesis. In 1860, magenta, which had formerly been 
made in small quantities by expensive processes, was rendered a 
proiluct of the first order of commercial importance by the dis- 
covery of the arsenic acid process by Medlock and E. C. Nichol- 
son simwtaneously. During this same year phenylated blues 
were first produced by Girard and Dé Laire, by the action of 
anilihe upoti magenta base at a high temperature. These blues 
had but a limited application owing to their insolubility, and 
their value was enormously enhanced by Nicholson’s discovery, 
in 1862, that these colours could be converted into soluble sul- 
phoni@ acids. The first azo-colour, amidoazobenzene, a basic 
yellow dye, was introduced in 1863 by the firm of Simpson, 
Meule, ang Nicholson, under the name of ‘‘aniline yellow.” In 
this same year the methylic and ethylic derivatives of magenta 
were manufactured by the same firm under the name of ‘* Hof- 
mann violets,” inhonourof theirdiscoverg. ‘‘ Azodiphenyl blue,” 
the first of the colouring-matters now known as indulines, and 
Manchesfer yellow, appeared in 1864; and in 1866 ‘‘ Bismarck 
brown” (triamidoazobenzehe) was first manufactured at Man- 
chester.@The same year (1866) was marked by the introduction of 
Coupier’s nitro-benzene process for the manufacture of magenta. 
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In 1868 Graebe“ind Liebermann gave to the world their great 
discovery of the chemical constitution ef alizarif, and in the 
followings year the manufacture of this colouring-matter from 
anthracene was commenced. The first members of the great 
family of thes‘ phthaleines,’é viz. gallein and fluorescein, were 
discovered by Baeyer in 1871; and the first technical applica- 
tion of this discovery was made in 1874 by Caro, Who intro- 
duced the beautifil pink tetrabromfluprescein into commerce, 
under the name of ‘‘eosin.” Diamidoazobenzene was dis- 
covered by Caro and Witt independently in 1875, and was in- 
troduced into commerce by the latter as ‘‘chrysoidine.” A 
great impetus was given to the éechnical production of azo- 
colouring matters by this discovery, the naphthol oranges and 
other ‘‘tropceolines,” fast-red, the ponceau scarlets, &c., 
appearing in 1878. Methylene blue and acid magenta were 
introduced by Caro in 1877, and in the same year the old and 
fugitive ‘‘aniline yellow” was converted into a valuable acid 
yellow by Grissler, who patented a process for converting the 
base into a sulphonic acid. Malachite green was introduced in 
1878, and in 1879 the first member of the now important group 
of secondary azo-compounds appeared under the name of Bie- 
brich scarlet. It is these secondary azo-scarlets, and especially 
the ‘‘crocejne scarlets” (discovered in 1881) which are exter- 
minating the cochineal industry. The year 1880 was marked by 
tle brilliant discovery of the constitution of indigo, and the 
synthesis of this colouring-matter by Baeyer, a discovery which 
is none the less a triumph of synthetical chemistry because the 
manufacture is not at present successful from a commercial point 
of view. Indophenols were introduced by Koechlin and Witt in 
1881, and in 1883 appeared Caro’s first patent for the production 
of colouring-matters of the rosaniline group by the method of 
‘condensation ” with phosgene gas, in the presence of suitable 
condensing-agents. f 

This chronological record comprises nearly all the chief colour- 
ing-matters from coal-tar which are, or have been, of industrial 
value. Itis important to note that the list, even as it stands in 
the form of a bald statement of facts in chemical history, reveals 
the existence of that fundamental law of the ‘‘ survival of the 
fittest.” Old products have been displaced by newer ones, as 
fresh discoveries were made, or processes improved, and to the 
chemist it is of interest to observe how this development of an 
industry has gone on pari passu with the development of the 
science itself. The moral conveyed to the manufacturer is 
sufficiently obvious. If we are to recover our former supremacy 
in this industry, we must begin hy dispelling conservative ideas 
—we must realise the fact that no existing process is final, and 
that no product at present sent into the market is destined to 
survive for an unlimited period. The scientific manufac- 
turer must be brought to see that present success is no 
guarantee for future stability, and unless he realises this position 
in its fullest significance, he may find the sale of his standard 
products gradually falling off, or be compelled to wake up to the 
unpleasant fact that his competitors are underselling him, owing 
to improved methods of manufacture. | i 

It may appear to many that I am here simply preaching the 
doctrine of progress, and that the remarks which I have offered 
are mere truisms. Unfortunately, the facts of the case render 
this appeal necessary. It must never be forgotten thatthe coal- 
tar colour industry is essentially of English origin, It was 
Faraday who first discovered benzene in 1825 ; it was Mansfield 
who, in 1847, first isolated this substance in large quantities 
from coal-tar, and showed how nitro-benzene could be manufac- 
tured “therefrom. The beginning of the colour industry was 
Perkin’s discovery of mauve; and the introduction of the new 
colour into dyeing establishments was due to the example set by 
Messrs. Pullar, of Perth, in 1856. The manufacture of magenta 
on a large scale was the result of the discovery of the arsenic 
acid process by Medlock and Nicholson ; and the phenylic blues 
were made commercially valuable by Nicholson. Thesfirst azo- 
colours, ‘‘ aniline yeJlow ” and ‘‘ Manchester brown,” as well as 
t‘ Manchester yellow” (dinitro-a-naphthol) were manufactured in 
this country. We may thus fairly lay claim to have given to 
the commercial world she types of all the more important 
colouring-matters of tha present time. If, as is certainly the 
case, the development of these typical products has been allowed 
to take place in other countries, it behoves us, as a practical 
nation, to inquire closely into the cause of this success abroad — 
a success which will appear all the more remarkable when we 
bear in mind that we are the largest European producers of the 
raw material, gas-tar, out of yphich the colours are manufactured, 
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-as well as being among the largest consumers*ef the dyes them- 
selves. It if estimated that the amount of tar distilled annually 
in this country is about §00,000 tons, and it is certaig that we 
«distil at least one-half of the whole amount of tar produced in 
Eurqpe. The present state of affairs is that our cpmpetitors can 
afford to import the raw materials*from us, to manufacture and 
return thé colours so as to compete with us successfully in our 
-own markets, and to ungersell us in the fordign markets. The 
bare mention of these facts will be sufficient to indicate the 
existence of something requiring radical reform in our manufac- 
‘turing system. 

Before submitting to yousshe statistics of this industry which 
I have been able to collect, I think it desirable to make an 
:attempt to show the inner mechanism by which chemical science 
has been and is being so successfully adjusted to commercial 
wants by our Continental neighbours. I regret exceedingly that 
my predecessors on this and other platforms have not left me 
‘the chance of giving a general sketch of the chemical develop- 
ment of the different groups of colouring-matters. In fact, I 
‘find myself suffering here from several distinct disadvantages, 
but I hope, with your forbearance, to make the best of the 
‘situation. It will serve my purp»se equally well, or perhaps 
even better, to confine my illustration to one particular group of 
colouring-matters, The more striking achievements, such as 
the syntheses of alizarin and indigo, are now so femiliargto 
-chemical audiences that their repetition would be unnecessary. 
Equally instructive, from the present point of view would be the 
history of the colouring-matters of the rosaniline group, and I 
can only express a passing regret that time will not permit me 
to recapitulate the steps in the beautiful series of investigations 
which led to the establishment of the structural formula of 
rosaniline and its derivatives by E. and O. Fischer, and then 
to the synthesis of these colours by Caro from ketone bases. 
The principle which I wish to bring out may seem a strange 
‘one to a ‘‘ practical” people, but I am convinced that the whole 
secret of success abroad is the spirit of complete indifference to 
immediately successful results in which the researches are carried 
on. Isay ‘‘ immediately successful ” because it would of course 
be absurd on the part of an investigator not to take advantage 
of any discovery which happened to be of commercial value. 
But, as a general principle, the question of practical utility does 
not in the first place enter into the work. The great develop- 
ment of this and many other industries is mainly due to the 
complete and thorough recognition, on the part of our com- 
petitors, of the vitalimportance of chemical science. In this 
country, where the word “practical” threatens to become a 
reproach, we put science into the background, and attach all 
importance to the mere ¢echiigue of our manufactures. If I 
might venture to offer an aphorism to the English manufacturer, 
it would be to the effect that he should look after the science, 
and leave the echnigue to take care of itself. 

After these considerations, you will see that it is a matter of 
perfect, indifference whether I take by way of illustration pro- 
ducts which have been successful from a financial point of view 
or not. In order to give greater emphasis to the principle, I 
propose, however, to consider the history of some colouring- 
matters which have found a market value, and I select this 
group wth the more readiness because, on the one hand, it was 
not treated of last year by Dr. Perkin, and, on the other hand, 
it furnishes a splendid illustration of the way in which these 
-coal-tar products are being scientifically developed in the foreign 
‘laboratories. 

In 1863, Mr. E. C. Nicholson discovered a basic ‘orange 
-colouring-matter among the by-products formed during the 
manufacture of magenta by the arsenic acid process. The 
method of isolating this substance in a state of purity was very 
‘skilfully worked out by Messrs, Simpson, Maule, and Nicholson, 
cand the colour was introduced into the market under the name 
of “phosphine.” This dye was the first basic orange dis- 
-covered, and the advantages which it poss¢ssed for certain kinds 
of dyeing enabled the manufacturers to sell it at a price which 
helped to cheapen the cost price of magenta to an appreciable 
-extent. The chemical composition o#the substance was esta- 
blished_in 1863 by Hofmann, whe assigned the formula 
CooHiyN3;.H,O, and described the base under the name of 
-chrysaniline, Although other and cheaper basic orange colour- 
ing-matters have since been discovered, chrysaniline still finds a 
«distinct use ; and I am informed by Messrs. Brooke, Simpson, 
cand Spiller that the amount of this colour now sold is not appre- 
ciably less than at the time of ig introduction by their prede- 
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cessors, The chemical constitution ‘of chrysaniline remained 
unknown till about two years ago, when the problem was solved 
by O. Fischer (Berfchte, 1884, p. 203). Ineorder to be able to 
follow the steps in the investigation, itevill be necessary, in the 
first place, to go back to the discovery of another aplouring- 
matter, called flavaniline, of which the existence was made 
known by O. Fischer and C. Rudolph in 1882 (Berichte, 1882, 
p. 1500). Flavaniline was produced by the action of dehydrat- 
ing agents, such as zinc chloride, upon acetanilide, this fact 
having been observed by Rudolph if 1881, and the practical 
manufacture of the colour having been carried on under a patent 
by Messrs. Meister, Lucius, and Briining, of the Hoechst colour- 
works.1 Supplied with a large quantity of the pure crystalline 
material by the manufacturers, Messrs. Fischer and Rudolph 
established the formula of flavaniline, C,g,H,,N., and showed 
that its formation from acetanilide might be expressed by the 
equation :— $ 


2,H;. NH. C,H,0—20H;, = C1H1 Ny. 


By the action of nitrous acid upon flavaniline a diazo-com- 
pound was produced which, by the usual method of decomposi- 
tion by water, gave a phenolic derivative termed flavenol, and 
possessing the formula C,,H,,N . OH, thus proving that flavani- 
line c@atained a displaceable NH, group. By heating flavenol 
with zinc dust, a base was obtained having the formula C,,Hy,N, 
and termed flavoline. This base had an odour resembling that 
of quinoline, and all its properties suggested to the authors that 
flavaniline was in reality a quinoline derivative. That flavani- 
line was amido-flavoline was proved by nitrating the latter base, 
and reducing the nitro-compound, when flavaniline was obtained. 
In a later publication by Besthorn and Fischer (Berichte, 1883, 
p. 68) it was’ announced that flavenol, when oxidise{t by potas- 
sium permanganate in an alkaline solution, gave an acid which, 
on distilling with lime, furnished a base having all the characters 
of lepidine. By the continued oxidgtion of flavenol with excess 
of alkaline permanganate, another acid was obtained, which 
proved to be picoline-tricarbonic acid, and the latter, on further 
ae gave picoline-tetracarbonic acid (Berichte, 1884, 
p. 2925). ° 

So much for the facts; now for their interpretation. The 
production of flavenol from flavaniline by the diazo-reaction 
shows that the respective formulas of these substances are :— 


Cis Hia(NH,)N CisHi(OH)N. 


Flavenol gave, as the first product of oxidation, lepidine-car- 
bonic acid, of which the formula is C1oHN(CO,H), and by 
further oxidation it gave picoline-tricarbonic acid, of which the 
formula is‘C,H,N(CO,H)3. Now the C-atoms oxidised by the 
breaking down of the 16-carbon atom flavenol into r1-carbon 
atom lepidine-carbonic acid, are those C-atoms which in flavenol 
are associated with the hydroxyl group, pecauss this gronp is no 
longer contained in the prodct of oxidation. Thus the formulas 
of flavaniline, flaveno], aud flavoline are better expressed as :— 


CHN. CoH (NH) 
Cio HN . CgH,(OH) 
CioHeN . CoH. 


From this it appeafs that flavaniline is amidophenyl-lepidine, 
flavenol hydroxyphe@yl-lepidine, and that flavoling is phenyl- 
lepidine. 

The central nucleus of flavaniline having thus been shown to 
be lepidine (which is methylquinoline), the next question to be 
settled was the mode of formation of the colour base trom 
acetanilide. The authors suggest that at the high temperature 
of the reaction, acetanilide, in the first place, becomes trans- 
formed into the isomeric orthoamidoacetophenone :— 


CH, 
j E g O CELI C:0 
C,H;.N.C:0 CHK NH, 
Acetanilide. Amidoacetophenone. ë 


By the condensation of two molecules of the amidoaceto- 
phenone with the elimination of two molecules of water, flav- 
aniline would be prodiked in a manner analogous to the forma- 
tion of mesitylene by the condensation of three mglecules of 
acetone under the influence of dehydratixg agents :— 


I I am indebted to this firm for having kindly supplied me witl¥specimens 
of these products for exhibition. 
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A =CH ° 
CH | + 20H, 
N = Ce CHi NH, 


The accuracy of this suggestion was verified by showing that 
orthoamidoacetophenone is present in small quantity when the 
reaction is arrested as soon as the formation of colouring-matter 
commences; and conversely, when pure orthoamidoaceto- 
phenone was heated with zinc chloride, flavaniline was produced 
in small quantity.+ 

We may be permitted to pause at this staze of the investiga- 
tion, before proceeding to consider the connection òf this work 
with the constitution of chrysaniline. These results cannot but 
be regarded by chemists as a very beautiful piece of investiga- 
tion ; but the person of a ‘‘ practical ” turn of mind may possibly 
want to know what bearing they have upon the question of 
market value—the question which the manufacturer hut too 
frequently considers as the only one of importance. Now it is 
the essence of chemical science—as indeed of all other sciences 
—that every discovered fact is related to other groups of facts, 
and although the relationship may not at once be apparent, it is 
only a matter of further development that is necessary in order 
to reveal relationships which are at present obscure on account of 
our imperfect knowledge. Thus, the policy of looking at a 
chemical product from the narrow point of view of immediate 
utility is net only unscientific, but it is dettimental to the interests 
of the manufacturer himself. Every new compound or process 
discovered—every structural formula established by legitimate 
investigation, may have an enormous influence, directly or in- 
directly, upon the market value of products at present sent into 
commerce. Our manufacturers must realise this if they wish to 
recover their position in the coal-tar industry, or in fact in any 
other chemical tndustry. There is no branch of manufacture so 
perfect as not to be open to further improvement, and until the 
broad spirit of scientific development is made to replace the 
suicidal policy of immediate utility, our position as a manufac- 
turing nation is not likely to be improved. 

In order to justify this digression by the particular instance 
now under consideration, we must return to the work of Messrs. 
Fischer and Besthorn. The discovery that flavaniline was a 
quinoline derivative was of importance as a principle, quite 
apart from any immediate value attaching to the dye-stuff 
itself. Up to the time of this discovery, the quinoline 
derivatives, with the exception of alizarine blue, had been 
practically of no importance in the tinctorial industries, but as a 
consequence of the present investigation, the question at once 
suggested itself whether the analogous bases of high boiling- 
point, which are present in coal-tar, such, for example, as acri- 
dine, might not be utilised as sources of colouring-matters. I 
may remind you that the fact of quinoline being an aromatic 
compound was first established by the researches of our Chair- 
man this evening, Prof. Dewar, who obtaimed aniline from this 
base. Inasubsequent paper on chrysan@ine (O. Fischer and 
G. Körner,” Berichte, 1884, p. 203), it was pointed out that in 
the course of his investigations upon rosaniline Fischer had ob- 
served that the former base, like rosaniline, was capable of 
furifishing a diazo-compound. An observation made by Claus 
is also mentioned, viz. the conversion of chrysaniline into a 
phenol (chrysophenol) by heating to a high temperature with 
hydr&chloric acid in accordance with the equation :— 


CioHis Ng. HCl + HO = Cia His NO + NH,Cl. 
Chrysaniline Chrysophenol. 
hydrochloride. 
_ The *investigation of flavaniline appears to have given an 
impetus to the ideas respecting chrysaniline, because of the 
geral sinsilarity in the properties of these two substances. In 
confirmation of this impression, it was found that by the oxi- 
dation of chrysophenol an acid was obtained which, on distil- 
1 Just after writing this paper, a new contrfbution to the chemistry of 
flavaniline yas published by O. Fischer (Berichte, 1886, p. 1036), from which 
it appears that the condensgtion is really between one molecule of o7tho- and 
one molecule of fara-amidoacetdphenone, the latter being produced by the 
isomeric ip nstormanon of the ortho-compound at the high temperature em- 


ployed. e constitution of flavaniline is thus definitely established as para- 
amidophenyl-y-lepidine. 
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lation with lime,“gave a pyridine base. I need hardly reninc 
you that picoline, which was obtained frém the deid resu‘ting 
from the extreme oxidation of flavenel, is methylpyridine. It 
was thus established that chrysaniline was a derivative of a 
quinoline base. A ; A 

The next step in the investigation is a very important one, 
By decomposing ,the diazo-compound of chrysanifine with 
alcohol according “to the Griess reaction, phenylacridine was 
obtained. Acridine is a base belonging to the quinoline series, 
having the formula CHN. It was discovered by Graebe and 
Caro in 1872 in crude anthracene. Phenylacridine accurdingly 
possesses the formula C,;H,N . CgH, ; and chrysaniline appears 
as diamidophenylacridine, Cy,H,(NHN . CeH4(N 1p), because 
two amido groups are replaced by H by the diazo reaction. 
Thus the formula C,jH,,N, (first assigned by Hofn:ann to 
chrysaniline) is really the formula of the higher homologue, 
chrysotoluidine. 

Tn order to explain the formation of chrysaniline during the 
oxidation of the materials (aniline and toluidine) in the * red 
melt” still, several suggestions were put forward, of which the 
most probable appeared to be that the base was derived from 
triamidotriphenylmethane, the latter compound resulting from 
the condensftion of two molecules of aniline with one of ortho 
toluidine :— 


C NH, 
GHK + 20H. NU, - 2H; = 


\cH 
j HC(CILNH,) 
Triamidotriphenylmethane. 
T 
CHL SHa i 
"NC in. Hi CH. NH, - 21; = 


Triamidotriphenylmethane. 
N 
CH | NCH. NH, 
C 


C,H. NH, 


Diamidophenylacridine = Chrysaniline. 


The relationship of chrysaniline to the colouring-matters ot 
the rosaniline group is thus indicated ; but, tempting as is this 
theme, time will not admit of further digression into this field. 
The main point, so far as we are at present concerned, is that 
by means of the present investigation, we have now arrived at a 
knowledge of the parent substance, acridine, of which a colour- 
ing-matter more than twenty years old proves to be a derivative. 
By such results new fields of investigation are opened up, and 
direct methods for the production of chrysaniline sugge-: them- 
selves. Even the practical requirements would be satisfied if it 
could be shown that the colour could be manufactured cheaply 
by a direct synthesis, instead of depending, as heretoforg, upon 
the small and capricious secondary prgduct of the magenta 
manufacture. As a matter of fact several syntheses of chrysani- 
line have been effected, one of which forms the subject of a 
patent (German Patent, 29142, April 1884) by Messrs. Ewer 
and Pick, of Berlin. Into the mode of preparations by this 
patented process I cannot now enter any further than by merely 
stating that nitrodiphenylamine and nitrobenzoylchlorice form 
the starting-points, and that the specification bears the title— 
‘Preparation of chrysaniline and other colouring-matters of the 
phenylacridine group.” If an elaborate scientific investigation 
culminates in a patent, its utility will, I know, be conceded by 
many for whom the work would otherwise have posse-sed no 
particular interest. 

The illustration which I have given is a typical exa ple of 
the kind of scientific development which is being carried on by 
our chemical colleagues abroad, and which is being take» advan- 
tage of in the Contingntal factories. Ido not wish to give you 
the impression that the particular colouring-matters dealt with 
are of supreme importance industrially—they are of considerable 
importance, but the m@lern history of any other colouring- 
matters would have beeg equally instructive. The beautiful. 
researches of Bernthsen upon the constitution of methylene blue, 
would have done equally well had time permitted of my making 
use of them. It seemed to me more appropriate to this Section 
of the Society of Arts to give a somewhat detailed account of 
one particular series of investigations, rather than to take a skim 
over the mere surface of the ormone field which the coal-tar 
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colour industry now offers. The case considred at any rate 
presents the Advantagesof not being tuo hackneyed, and this will 
be sufficient excuse for having made. use of it. ° 

It was stated at the commencement of this paper that there is 
reasop to believe that our supremacy in the cęal-tar colour 
industry has, for some years, been declining, and I have further 
expressed “my belief that the chief cause of this falling off is the 
subordinate position give to chemical science*in this country as 
‘compared with the status of this science abroad. Whether this 
eXplanation be accepted or not, the fact of the decadence of the 
manufacture remains, and I am in a position to bring this un- 
pleasant truth home to’ ourescountrymen by a strong body of 
evidence. It must be borne in mind that the decline of any 
industry cannot be measured by the absolute weight of the pro- 
‘ducts turned out annually, because the demand for the products 
in question may be on the increase, and we may be actually 
producing a greater weight of colours now than we were during 
‘our most successful period. The whole question is a relative 
one—it is simply how much material are we now turning out as 
‘compared with the amount produced by our competitors—what 
proportion of coal-tar products do we supply for our own and 
foreign consumption? In order to answer this question with some 
approach to numerical exactness, it occurred to me that the most 
trustworthy information could be obtained from the consumers 
‘themselves ; and through the kindness of Mr. Robert Pullar, gf 
Perth, and Mr. Ernest Hickson, of Bradford, I have been 
enabled to put myself into communication with several of the 
representative dyeing an ! printing establishments of this country. 
The facts obtained, as showing the actual state of the industry 
at the present time, appear to me of sufficient interest to be 
given here in some detail. I may take the present opportunity 
of stating that my application for statistical information has been 
most courteously responded to by the various firms, to whom I 
have great pleasure in returning my thanks. 

Edward Ripley and Son, of Bradford, perhaps the largest 
dyers of piece-goods in the kingdom, inform me that during the 
year 1885 they used 864 per cent. of foreign coal-tar colours, 
cand 134 per cent. of English make, 

Walter Walker and Son, of Dewsbury, dyers of wool for rugs, 
mats, carpet yarn, and blanket stripes, estimate that during 1885 
they used 80 per cent. of German dyes. They state that the 
‘exact proportion is difficult to estimate, so that the figure given 
is only approximative. Referring to their larger consumption 
of foreign colour they state :—“‘It is very discouraging to have 
to do this and send the trade out of our country, but to our own 
interest and advantage we have to do it.” 

John Newton, silk dyer, Macclesfield. Mr. Walter Newton, 
F.C.S., informs me that during 1885 they used 80 per cent. of 
foreign colour. He adds :—‘‘The rapid advancement in the 
improved manufacture of some of these dyes by the Germans is 
the only cause of our desertion from the English colour-manu- 
facturer.” 

G. W. Oldham, silk dyer, of Netherton, near Huddersfield, 
informs me that during 1885 he used 2000 lbs. of German dyes, 
1100 lbs. of English dyes, and 800 Ibs. of doubtful origin. 

James Templeton and Co., of Glasgow, state that they dye as 
much as 30,000 lbs. of yarn (chiefly worsted) weekly, but they 
use only,a small proportion of coal-tar dyes, all of which are of 
‘German manufacture. 

Messrs. Leckie and MacGregor, of Paisley, inform me that in 
the west of Scotland, including Glasgow and Paisley, they are 
certain that at least 90 per cent. of the dyes used come from the 
Continent. Their own consumption of English colout only 
reached 6'8 per cent. 

Alexander Harvey and Son, of Glasgow, yarn dyers, state 
that during 1885 they used 60 per cent. of German and 40 per 
cent. of English dyes. These figures do not include alizarin, of 
which they state that they used about equal quantities of German 
and English make. The English supply is chiefy made up of 

` one article, ‘‘ aniline salt.” They add :—‘‘ We find the German 
. makes in general of better-value than the British, as our rule is, 
ceteris paribus, to give the home-make the preference.” 

Messrs. Manson and Henry, Glasgaw, yarn dyers, state that 
they use only German dyes, adding that they find it to their 
advantage ‘‘for both cheapness and quality.” 

Among the largest consumers of coal-tar colours in this 
country are the jute dyers. As representing this department of 
the tinctorial industry, Messrs. James Stevenson, of Dundee, 
inform me that during 1885 they used only 7°7 per cent. of 
English colour. They have beep good enough to supply the 
fo'lowing analysis of their consumption :— 


>=———_° 

Scarlet ... 37 per cent., of which nothing is English. 
Crimson... aa. 1... 16 ey 6'4 3 
Blues og LIS $5 ‘nothing ,, 
Oranges .., II y e ‘O5 ys 
Greens E E i ey nothing 9% 
Magenta (residues) 6'5 A 33 e, 
Maroon ... 3 56 ‘i es ay 
Pink 2°75 ” ” ” 
Brown wes ese 2G, soe 125 4 
Violet 2. 2. 4. I 53 nothing ,, 
Various ... a o's ” 33 "3 

100'0 77 


Messrs. Cox Bros., of the Camperdown Jute Works, Lochee, 
state that practically the whole of the “aniline” colours used 
by them are of Continental manufacture. 

With refer€nce to the calico printers, the following facts have 
been collected :— 

Messrs. Z. Heys and Sons, of Barrhead, state that during 
1885 they used over 10,000 Ibs. weight of colours (exclusive of 
alizarin), of which 700 lbs. only were of English make. 

Messrs. James Black and Co., of Bonhill, Dumbartonshire, 
state fit in their belief more than one-half of the colour used by 
calico printers is of foreign manufacture. 

In the course of the present inquiry, it seemed desirable to 
obtain information concerning the consumption of alizarin, with 
reference to which the following statements have been 
received :— 

Messrs. Walter Crum and Co., of Thornliebank, Glasgow, 
are of opinion that ‘‘the great bulk of what is usgd in this 
country is manufactured in Germany.” They do noteprofess to 
be able to give actual figures having any approach to accuracy. 

Mr. John Christie, of the Alexandria Turkey-Red Works, 
Dumbartonshire (John Orr, Ewing, and Co., states that they 
use only artificial alizarin in their establishment, their consump- 
tion being considerably over 2,000,000 Ibs. weight of 10 per 
cent. paste annually. Their consumption was, in— 

1880 


98 per cent. German 2 per cent. English 
I 


1881 ae 99 ”? ” "ee 39 3) 
1882 ... 100 js iy ie Ò 33 y3 
1883 ase 77 39 ? nee 23 39 39 
1884 ooo 56 ” ” see 44 ” ” 
1885 gry 47 2 ” sin 53 3) 39 


Messrs. William Stirling and Sons, of Glasgow, state that 
their relative consumption of English and German alizarin 
for Turkey-red dyeing varies so much from year to year that 
they have no means of-directly supplying useful data. This firm 
has, however, been good enough to make inquiries for me from 
a competent authority, who has furnishedethe following report :— 

“In 1883 and 1884 I-estimate that the sales in the United 
Kingdom amounted to a monthly average of about 530 tons, 10 
per cent. (say 6360 tons, IO per cent. per annum). Of this 
quantity I estimate about 30-33 per cent. was manufactured in 
this country. Taking 1884 alone, the figures are estimated at 
566 tons, Io per cent. per month (say 6800 tons, 10 per cent. 
per annum). Propoxtion manufactured in Great Britain, say 
about 30-35 per cet. In 1886 the consumption may be esti- 
mated at 550-600 tons, 10 per cent. per month (say*6900 tons, 
10 per cent. per annum). Proportion manufactured in this 
country probably now very considerably more than 35 per cent.” 

This estimate of the total consumption (550-600 tons, Io *per 
cent. per month) is confirmed by my friend Mr. Thongs Royle, 
F.C.S., of the British Alizarin Compan)’s works at Silvertown, 
but he is of opinion that 50 per cent. of this is of English 
manufacture. 

By way of further confirmation, it appeared to me to be de- 
sirable to get the opinion of manufacturers themselves, and 
although this has been a matter of considerable difficulty, I am 
able to give some kind of an estimate. Mr. Ivan Levinstein, of 
Manchester, estimates that Germany produces :— , e 

Colours derived from benzene and toluene, six times more than 
England. 

Colours derived frqm naphthalene, seven times more than 
England. : 

Colours derived from anthracene, fve times more than 
England. bd 

The average production of Germany is thus aboutgix times 
that of this country. Mr. W. A. Mitchell, of the firm of W. 
C. Barnes and Co., Pheenix Works, Hackney Wick, informs 
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me that of some 159 tons of ‘‘aniline” dyes which passed 
through their handg as agents last year, 9§ per cent. were of 
Continental make. “ Wigh reference to the two chief raw mate- 
rials, bepzene and aniline, this same firm estimates that about 
75 per cent. of the whole quantity of these products made in 
England goes to the Continent.* 

The facts and figures which I have #ow laid before you must 
be left to tell their own story—time will not permit me to 
attempt any analysis of them. The evidence collected will at 
any rate give a much more forcible idea of the true state of the 
coal-tar colour industry in this country than has hitherto been 
attempted, and if this evidence goes against us as a manufactur- 
ing nation, it is all the more desirable that our true position 
should be realised. JI find that it is almost impossible to give a 
correct numerical expression in pounds sterling for the annual 
value of this industry to the country, as the estimates vary within 
very wide limits. According to Dr. Perkin, whose opinion on 
this matter will perhaps carry the greatest weight, the value of 
the annual output is between 3,000,000}. and 4,000,000}. That 
the industry is one of considerable importance on the Continent 
may be gathered from the official returns relating to the German 
exports. For the following figures I am indebted to Dr. H. 
Caro, of the ‘Badische Anilin und Soda Fabrik,” Ledwigs- 
hafen on Rhine :— 


Exported from Germany, from Fanuary 1 to December 31, 
1885 


Alizarin paste (? per cent.) ... 4283 tons 
Aniline and intermediate products 1713 » 
Aniline, &c., colours ... Si 4645 » 


Dr. Cafp adds that it is generally believed that about four- 
fifths of the entire German production are exported. 

The magnitude of this branch of chemical industry abroad 
will be gathered from the fgct that a German factory of about 
the third magnitude consumes at the present time between 500 
and 600 tons of aniline annually. According to information 
recently furnished to me from the two largest of the German 
factories, the Badische Company employ 2500 working men and 
officials, and the Hoechst Colour Works (formerly Meister, 
Lucius, and Briining) 1600 working men and fifty-four chemists. 
It must, of course, be borne in mind that in these factories the 
products are not ‘‘aniline” colours only, but alizarin, acids, 
alkalies, and all chemicals required in this branch of manu- 
facture. 

The industry which has been selected for this evening’s topic 
is thus not only an important one in itself, but for us, as 
chemists, its development is fraught with meaning both scien- 
tifically and educationally, In taking up this subject it has not 
been my desire to exalt the coal-tar colour industry to a position 
of undye importance, por do I wish it to be inferred that the 
remarks which I have made conce®ning its decadence, or at any 
rate stagnation, in this country are applicable to this manufac- 
ture only, The failure on our part to grasp the true spirit of 
chemical science in its relation to our manufactures makes itself 
felt in every industry in which chemistry is concerned. The 
strength of our competitors is in their laboratories, and not, as 
here, upon the exchanges. It is only by ghowing up our weak- 
ness in each industry that the state of affgirs can be remedied, 
and our prestige as a manufacturing country restored. If each 
specialist would do for his industry what I have here attempted 
to do broadly for the coal-tar colour industry, we should get 
together a body of evidence which the Royal Commissioners on 
the depression of trade would do well to take into consideration. 
We havé heard a great deal of lete years about the subject of 
technical education, but the talk has been rather one-sided. We 
have had utterances from those who, recognising the enormous 
importance of this subject to the country, have munificently 
endowed those institutions for the promotion of technical educa- 
tion which are springing up around us; we have had all kinds 
of schemes from those who are taking upon themselves the 
duties of technical educators, but it appears to me that we have 
a® heard with sufficient distinctness the voices of those who 
may be presumed to suffer most from the want of technical edu- 
cation, viz. the manufacturers themselves. I have heard rumours 
of the existence of a certain class of maffufacturer—let us hope a 

 Accor@ing to a later estimate, kindly supplied by Mr. Ivan Levinstein, 
the quantity of benzene dhd toene used in is country amounts to about 


500,000 gallons, and that used in Germany to about 2,000,000 gallons annu- 
ally. A@out half the English production is, however, exported as aniline, 


toluidine, and aniline salt, while Germany converts into colouring-matters at 
least 1,600,000 gallons of these hydrocarbons. 





rare species—wito declares that science is no usg to him, and 
that he can get along better without it. *1 must confess that I 
never me? this individual in the flesh, ‘but I know that he exist~ 
in some of our manufacturing centres. As a species he is, how 
ever, doomedsto extinction 1§ the struggle with his competitors. 
and we may consider him out of court in the discussion of 
schemes of technigal education. It is now generally admitted 
that the days of empiricism have pass@d away, and most manu 
facturers admit that present success and future development 
depend upon a proper recognition of technical, 7.e. of applied 
science. But unless the manufacturers themselves speak loudly 
on this question, the voices of *those who wish to promote 
scientific education may be drowneda by the clamour of mere 
theorists. 

In no other department of our manufactures is the want of 
technical science more felt than in the chemical industries. We 
not only see this in the greater development of these industries 
abroad, but in some of our most successful factories here—and 
this applies more especially to the coal-tar colour industry— 
foreign chemists are employed, and as I have lately been in- 
formed by a well-known manufacturer, it is even impossible to 

et the necessary plant properly made in this country. There 
îs no coubtfthat the recondite character of the truths of chemical 
science, as compared with the more obvious truths of mechanics 
amd physics, has much to do with the want of popularity of this 
branch of knowledge, and is responsible for the circumstance 
that our science is regarded with comparative indifference until 
some branch of manufacture is iz extremis. In our national 
characteristic of being ‘‘ practical,” we are apt to become short- 
sighted in our manufacturing policy, and to recognise only 
actualities, to the exclusion of the potentiality conferred upon a 
nation by a broader scientific culture. 

Tn conclusion, I have to express my thanks to Messrs. Brooke, 
Simpson, and Spiller; Messrs. Burt, Bolton, and Haywood ; 
and to the British Alizarin Company for the fine series of speci- 
mens now exhibited. For the beautiful specimens illustrating 
the Continental manufacture, I am especially indebted to the 
Badische Anilin and Soda Fabrik, of Ludwigshafen on Rhine, 
and to the Hoechst Colour Works, The series of patterns dyed 
with known weights of fifty distinct coal-tar colours were pre- 
pared by Mr. Ivan Levinstein for the lecture recently delivered 
at the Royal Institution by Sir Henry Roscoe, to whom I am 
indebted for being able to show them on the present occasion. 








DRYING UP OF SIBERIAN LAKES 


THE rapid drying up of lakes in the Aral-Caspian depression, 
in so far as it appears from surveys made during the 
last hundred years, is the subject of a very interesting and im- 
portant paper contributed by M. Yadrintseff to the last issue of 
the Jevestia of the St. Petersburg Geographical Society (vol. 
xxii. fasc. 1). Two maps, which will be most welcome to 
physical geographers, accompany the paper. One 6f them 
represents the group of lakes Sumy, febyshkan, Moloki, and 
Tchany, in the Governments of Tobolsk and Tomsk, according 
to a survey made in 1784. The other represents the same 
lakes according to three different surveys made during our 
century, in 1813 to 1820, in 1850 to 1860, and finally? in 1880, 
and it shows thus the rapid progress of drying up of these lakes. 
There are also earlier maps of Lake Tchany, which represent 
it as having very many islands (Pallas estimated their number at 
sevendy), but they are not reliable. As to the map of 1784, 
no cartographer, accustomed to distinguish “ nature-true” maps 
from fancy ones, would hesitate in recognising it as quite 
reliable as to its general features. Itis also fully confirmed by 
the ulterior detailed surveys dating from the beginning of our 
century. It appears from this series of four maps, dating from 
different periods, that the drying up has gone on at a speed 
which will surely appear astonishing to geographers. The 
group of lakes cons#sted of three large lakes—Sumy, Abyshkan, 
and Tchany, with a smaller lake, Moloki, between the two 
latter. Lake Tchany (the largest of the three) has much dimin- 
ished in size, especially in its eastern and southern parts ; but 
the greatest changes ha?egone on in the other lakes. Whole 
villages have grown on the site formerly occupied by Lake 
Moloki, which had a length of twenty miles at the end of last 
century, and now is hardly three miles wide. Of Lake 
Abyshkan, which had a length of forty miles from north to 
south, and a width of seventgen miles in the earlier years of this 
century, and whose surface Was estimated at 530 square miles, 


- 


330 








«only three small ponds have remained, the largest of them being 
` hardly one thile andea half wide. The drying up has been 
-going on with remarkable rapidity. Even twenty-ive years 
ago there were several lakes ten and eizht miles long and wide, 
wherg there are now but little pomds. Lake [chebakly, which 
was represented in 1784 as an oval forty miles long and thirty 
miles wide, has an elongated irregular shape on the map of the 
beginning of our centurys it measures, however, still forty miles 
in length, and its width varies fron seven to twenty miles; 
while several small lakes to the east of it show its former extension. 
Thirty years later we find in the same place but a few small 
lakes, the largest of which hardly has a length and width of 
three miles; and now, three small ponds, the largest of them 
having a width of less than two miles, are all that remain of 
-a lake which covered about 350 square miles a hundred years ago. 
The same process is going on throughout the lakes of West 
Siberia, and throughout the Aral-Caspian depression, No 
geologist doubted upon, but we cannot but heartily thank M. 
Yadrintseff for having published documents which permit to 
-estimate the rapidity of the process. P. K. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


We understand that Mr. Granville Cole has been appoinféd 
to the Professorship of Geology at the Bedford College, London, 
and Miss C. A. Raisin to the Demonstratorship in Botany at 
the same institution. 





SCIENTIFIC SERIALS 


THE Journal of Botany.—The number for July commences 
with the first part of an important article (illustrated), by Messrs. 
Roy and Bisset, on Japanese Desmids, chiefly obtained from a 
lake in the Island of Yesso. The majority of the forms obtained 
‘are cosmopolitan, but some of them of great rarity in Europe. 
There are also some new species. Papers follow on British 
Rudi, on the Rubi of Somersetshire, and on the flora of St. 
Kilda. i 


American Fournal of Science, July.—Memorial of Edward 
‘Tuckerman, by Asa Gray. This botanist, who was born in 
Boston, December 7, 1817, and died March 15, 1886, was dis- 
tinguished especially in the field of lichenology, to which he 
devoted most of his life. He was the author of a ‘‘ Synopsis of 
the Lichens of New England, the other Northern States, and 
British America,” of ‘‘Lichenes Americe Septentrionalis 
exsiccati” (3 vols.), and many other papers on this branch of 
botany, in which he has left behind him no superior.—Notes on 
American earthquakes (No. 15), by Prof. C. G. Rockwood, jun. 
‘This fifteenth paper of the series gives a summary of such infor- 
mation as the author has been able to gather on the earthquakes 
-of Norf and South America during the year 1885. It tabulates 
seventy-one shocks, chassed according to their intensity as very 
light, light, moderate, strong, severe, or destructive. 
as many as thirty-four occurred on the Pacific coast of the 
United States, where the Bay of San Francisco appears to be a 
chief cntre of seismic disturbance.—Observations on the 
Tertiary and Grand Gulf of Mississippi, by Dr. Otto Meyer. 
‘The author finds no place where Grand Gulf strata overlie the 
Marine Tertiary, although there are two districts where strata 
undistinguishable from unquestioned Grand Gulf are overkain by 
Marine Tertiary. The Grand Gulf is not, generally speaking, 
a marine formation, for it contains fresh-water shells, In 
Eastern Mississippi occurs a thick and extended marine green- 
‘sand formation parallel to the strata immediately below the 
Claiborne profile. Its fauna is Claibornian, but approaches 
the Jacksonian.—Notes on the volcanic rocks of the! Re- 
public of Salvador, Central America, by Arnold Hague and 
Joseph P. Iddings. This study is based on® specimens gathered 
by Mr. W. A. Goodyear in the course of his explorations in 
Salvador. They are of a highly diveyified character, ranging 
from very basic to highly acidic forms, from rocks rich in 
olivine to others abounding in quarfz, and may be classified 
under the heads of basalt, pyroxene-andesite, hornblende-pyro- 
xene-andesite, hornblende-mica-andesite, dacite, and possibly 
rhyolite, basalt and dacite being best represented. Nearly all have 
their counterpart in Nevada, although there occur many varieties 
in Nevada not found in the limped series from Salvador.— 
The genus Strephochetus: di-triDution and species, by Henry 
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M. Seely. Since reporting last tyear the presence of the fossil 
sponge, Strephochetys occellatus, at one or two places in Vermont 
and New York, the author has traced it to*many other districts 
in those States. To the type of the gefus, S. occellatus, he now 
also adds three new species—S. brainerdi, S. atratus, and S. 
richmondensts, —Preliminary report on the geology of the Cobs- 
cook Bay district, Maine, by N. S. Shaler. This paper, pub- 
lished by permission of the Director of the U.S. Geological 
Survey, gives a portion of the genegil results of two months’ 
exploring work on the shore-line of Cobscook Bay during the 
summer of 1884. The fossiliferous strata have a special interest 
as throwing light on the position of the shore-line in past times. 
A conglomerate apparently of the Clinton or Niagara age on 
the west side of South Bay seems to show that the shore in 
this district was not far away during a portion of the time when 
the Cobscook series was forming. In the age of the Perry sec- 
tion there is glso evidence that the coast was near its present 
position and that the rocks exposed to erosion were chiefly of 
the Laurentian epoch.—On the well-sperometer, by Alfred M. 
Meyer. The instrument here described, with numerous illustra- 
tions, has for the last ten years been used by the author iú his 
laboratory for the purpose of measuring the radius of curvature 
of a legs of any linear aperture.—On some general terms applied 
to metamorphism and to the porphyritic structure of rocks, by 
James D. Dana. The three recognised forms of metamorphism 
are described and characterised ast(I) crystallinic ; (2) para- 
morphic ; (3) metachemic. A full terminology of porphyritic 
varieties is given, based in plan on such terms as orthophyre, 
augitophyre, &e. 

Bulletin de l Académie Royale de Belgique, May.—On the 
transparency of platina, by Ed. van Aubel. After afcertaining 
by experiment that a sheet of cobalt, iron, or nickel obtained by 
electrolysis on a transparent sheet of silver, is not really trans- 
parent, as is now generally assumed, the author here endeavours 
to settle the question as regards mirrors of platina chemically 
produced, that is, by a deposit of platina on a sheet of glass, and 
the transparency of which is admitted by Kundt. Working 
with a large mirror supplied by Paul Lohmann of Borlin, from whom 
Kundt also obtained those used by him, M. van Aubel found, 
by means of spectroscopic observations, that the metal of these 
mirrors is not really transparent, the light merely filtering 
through the interstices left between the particles of platina de- 
posited on the surface.—A contribution to the study of the salts 
of platina, by M. Eugène Prost. The author deals especially 
with the action of nitric acid and of perchloric acid on platinic 
hydrate, and with the action of nitric acid on the precipitated 
bisulphuret of platina, his object being to form the so-called 
normal platinic nitrates, perchlorates, and sulphates. Failing to 
obtain these substances, he endeavoured to get double salts of 
normal composition by combining them with alkalige salts 
having corresponding acids. ©The results show that all the com- 
pounds thus obtained still correspond with basic platinic salts, 
so that it would so far appear that a normal platinic nitrate can- 
not be obtained.—On the unstable equilibrium of the surface- 
layer of a fluid, by G. van der Mensbrugghe. The absolute in- 
stability of surface-layers exposed to the free action of the atmo- 
sphere is demonstrated on theoretical grounds. From this 
theory the author proposes in another paper to deduce the exist- 
ence of superficial ténsion on the free surface of a fluid, or on 
the surface common to two fluids, or to a fluid and solid, thence 
deriving a rational explanation of the phenomenon of evapora- 
tion,—On the heat of the alloys of lead and tin, by W. Spriag. 
Continuing the researches of Ermann, Rudberg, Regnault, 
Wiedmann, and others, the author seeks to determirfe for re- 
stricted intervals of temperature the total heat of these alloys 
relatively to that of their constituents. Further light is thus 
thrown both on the constitution of these bodies, and on the 
question why their point of fusion is lower than that of their 
constituents. e 


Rendiconti del Reale Istituto Lombardo, June.—On some un- 
conscious intervals in a co-ordinate series of psychic acts,eby 
Tito Vignoli. The object of this essay is to ascertain experi- 
mentally whether in the co-ordinate exercise, or logical sequence, 
of thought, it sometimeg happens that some of the connecting 
links of the argument are supplied unconsciously. Several in- 
stances are quoted, together with the ayfhor’s persoħal expe- 
rience, showing that this really is te case. It is incidentally 
argued that, in its complexity, the brain is a large orgar¥of com- 
pensation, so that, ifany of its parts in which special functions 
are localised become disturbed or injured, these may, within 
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certain limits, be replaced by others, immediately if the lesion 
be slight, gradually if serious.—A contributien to the theory of 
quadratic forms, by G. Morera. . 

July.—A case of extraordinary hirsuteness, by Prof. Giovanni 
Zoja. ‘The author refers briefly to a Spanish girl observed by 
him at Pawła in 1881, who was above the average height, yet 
whose hair, when unbound, swept the ground by several centi- 
metres. Some of the tresses measured 180 to 187°3 centimetres. 
—Meteorological observations made at the Brera Observatory, 
Milan, during the month of June. f 





SOCIETIES AND ACADEMIES 
SYDNEY : 


Royal Society of New South Wales, May 5.—Annual 
Meeting.—Prof. Liversidge, F.R.S., President, in fhe chair.— 
The President stated that 27 new Members had been elected 
during the year, and the total number on the roll April 30 
was 492. The Clarke Medal for the year 1886 had been awarded 
to Prof. L. G. de Koninck, M.D., of Liége, in recognition of 
his distinguished scientific attainments, and more particularly of 
his valuable contributions to our knowledge of the Paleozoic fos- 
sils of New South Wales. During the year the Society held eight 
meetings, at which the following papers were read :—Presiden- 
tial Address, by H. C. Russell, B.A., F.R.A.S.—Notes on 
flying-machines, by L. Tfargrave.—On a system of accurate 
measurement by means of long steel ribands, by G. H. Knibbs. 
—Local variations and vibrations of the earth’s surface, by H. 
C. Russell,.B.A., F.R.A.S.—Some causes of the decay of the 
Australian forests, by Rev. P. MacPherson, M.A.—The history 
of floods in the Hawkesbury River, by J. P. Josephson, 
A.M.I.C.E.—The Ringal of the North-Western Himalaya, by 
Dr. Brandis, F.R.S. (commwuicated by Baron von F. Müller, 
K.C.M.G., F.R.S.).—Notes on experiments in mounting the 
Amphipleura pellucida in media having a higher refractive index 
than Canada balsam, by Dr. W. Morris, F.R.M.S.—Notes on 
the characters of the Adelong Reefs, by S. H. Cox, F.C.S., 
F.G.S.—Stone implements of the aborigines of Australia and’ 
some other countries, by Rev. P. MacPherson, M.A.—On a 
form of flying-machine, by L. Hargrave.—On a new form of 
anemometer, by H. C. Russell, B.A., F.R.A.S.—The Medical 
Section held eight meetings, at which eighteen papers were 
read, and the Microscopical Section eight, at which three papers 
were read. The number of donations received was 1420 volumes 
and pamphlets, and 310/. expended in the purchase of books, &c., 
for the library. The Society has issued the following list of 
subjects, with the offer of the Society’s bronze medal anda prize 
of 25/. for each of the best researches if of sufficient merit :— 
Series vit to be sent in rot later thay May 1, 1887 ; (No. 20) on 
the silver ore deposits of New South Wales ; (No. 21) origin 
and mode of occurrence of gold-bearing veins and of the asso- 
ciated minerals ; (No. 22) influence of the Australian climate in 
producing modifications of diseases ; (No. 23) on the Infusoria 
peculiar to Australia. Series vii., to be sent in not later than 
May 1, 1888: (No 24) anatomy and life-history of the Echidna 
and Platypus; (No. 25) anatomy and lifeShistory of Mollusca 
peculiar to Australia ; (No. 26) the chemicM composition of the 
products from the so-called Kerosene Shale of New South 
Wales.—The following Officers and Council were elected for 
the ensuing year :—President: C. Rolleston, C.M.G. ; Vice- 
Presidents: H. C. Russell, B.A., F.R.A.S.; Dr. Leibius, 
M.A, ; Hen. Treasurer; R. Hunt, F.G.S. ; Hon. Secs. : Prof. 
Liversidge, F.R.S.; F. B. Kyngdon, F.R.M.S.; Council: 
Hon. Dr. C. K. Mackellar, A.M., M.L.C. ; C. Moore, F.L.S. ; 
P. R. Pedley, Dr. J. Ashburton Thompson, C. S. Wilkinson, 
F.G.S. ; Dr. R. G. A. Wright. 

ý PARIS 

Agademy of Sciences, July 26.—M. Jurien de la Gravière, 
President, in the chair.—On the quantitative analysis of 
ammonia, by M. Th. Schleesing. The author’s process of 
analysis, based on distillation in presence of magnesia, having 
been questioned by M. Berthelot and others, he has made some 
fresh expéetiments, herg described, which fully confirm the 
accuracy of the results alredly obtained.—Observations on the 
oldest sefimentary groups in the north-west of France, by M. 
Hébert. The region here dealt with is the northern section of 


Brittany and Normandy, where the most ancient sedimentary 


rocks are the cla¥-slates of Saint-Lô and the widely d'flusec 
purple conglomerates. The former, whiéh are quite ‘listinct 
from the “nica-schists, gneiss, and other primitive crystalline 
schists, form the fundamental feature throughout the department 
of La Manche,stretching far qistwards into Calvados, and west- 
wards into Brittany. They assume almost everywhere a vertical 
or nearly vertica! dişposition, and are remarkably homogencous, 
being almost totally destitute of anyeorganic remains. The 
whole system seems to be posterior to the granitic pudding of 
Granville-—On the meteorological station of l’Aigoual, by 
M. F. Perrier. Since the beginning of July this station ka- 
been in full activity, and has been furnished by M. IHeudaille, 
of Montpellier, with maxima and minima thermometers, a psy- 
chrometer, an evaporometer, and a registering hygrometer. In 
the neighbourhood other instruments have been fitted up, in- 
cluding Tonnelot and Richard barometers, a large pluviometer, 
and a Campbell heliograph. Regular observations have already 
begun to be taken on this peak, which stands at an altitude of 
1567 metres above sea-level, on the water-parting betw.en the 
Atlantic and Mediterranean basins. The present temporary 
erections will soon be replaced by a solid structure, for which a 
grant of 4800/. has been made by the Minister of Agricuiture.— 
Remarks ackompanying the presentation of vol. xii. of the 
“ Mémorial du Dépôt de la Guerre,” by Col. F. Perrier, The 
firs» part of this volume describes the instruments and apparatus 
employed in the various geodetic operations connected 
with the new measurement of the meridian of Paris, with 
an exposition of the methods of observation. In the second 
are embodied all the observations taken from 1871 to 1884 
between Perpignan and Paris by MM, Perrier, Bassot, and 
Defforges, at seventy-two stations belonging to the merilian of 
France.—Note on Gen. Meusnier’s projected aérostatic machine. 
by M. Létonné. The album here referred to is a photographic 
reproduction of an atlas now in the military aérostatic establish- 
ment of Chalais (Meudon), and containing sixteen plates cf 
designs relative to a projected aérostatic machine prepared by 
Gen. Meusnier between the years 1784 and 1789. Eight tables 
are added, giving the coefficients of resistance of various sub- 
stances suited for the construction of this machine.—On the 
pressure that exists in the contracted section of a gasecus cur- 
rent, by M. Hugoniot. This paper is supplementary to that 
inserted in the Comftes rendus of June 28, showing that the 
results of M. Hirn’s experiments on the flow of gases are in 
harmony with the laws of hydrodynamics and with the formula 
of Weisbach or Zeuner, which is a direct consequence ef those 
laws. Some objections raised by M. Hirn himself are here dis- 
posed of, and the general conclusion confirmed by fresh argu- 
ment.—On the velocity of light in the sulphuret of carbon, by 
M. Gouy. The experiments here described have been carried 
out with a revolving mirror analogous to that of Foucault, an 
capable of 800 revolutions per second by means of compresse: 
air. The results correspond with those recently obtained by 
Mr. Michelson (American Fournal of Science, and NAFURE, 
March 11 and April 22, 1886).—Note on the construction of an 
absolute electrometer adapted for the measurement of very high 
potentials, by MM. E. Bichat and R. Blondlot. By an im- 
provement introduced into the construction of their already 
described electrometer, the authors have produced an inséruinent 
possessing absolute sterility and capable of measuring potential~ 
corresponding to explosive distances of 2°5 centimetres. .\ 
model of the apparatus has been constructed by M. D. Gaiff-. 
of Nangy.—On the slow decomposition of the chlorides in their 
extended dissolutions, by M. G. Foussereau. Further experi 

ments with the chlorides of aluminium and magnesium, with the 
double chloride of rhodium and sodium, the bichloride of platine 
and the sesquichloride of gold show that the recen'ly de-cribec. 
phenomenon of decomposition probably extends to a numeroxs 
class of chlorides. —On the definition of the coefficient of self- 
induction in an electro-magnetic system, by M. G. Cabanellas, 

—On the numerical ®ws of chemical equilibria, by M. H. Le 
Chatelier. The formula for the numerical law of the chemical 
equilibrium of a gaseous system, 


log gp”. 6. pe 


announced by the author in the Cemftes rendus for November 
16 and December 28, 1885, is here established by rigor: us Cv- 
monstration.—Fresh experiments on the decomposition of hydro- 
fluoric acid by an electric cuirgnt, by M. H. Moissan. There 
experiments show conclusively*that the gas separated by electro 
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lysis from ‘anhydrous hydrofluoric acid or from the hydrofluorate 
of fluoride if fluor, awalready anticipated.—On the separation of 
antimony from tin, by M. Ad. Carnot. This difficylt process 
has been successfully accomplished by a method analogous’ to 
that,already employed by the author for the sepgration of zinc 
and cadmium. It is based on th® simultaneous employment of 
oxalic atid and of the hyposulphide of soda.—On the man- 
ganites of soda, by M, G. Rousseau.—On the determination of 
the absolute acidity of the fluids present in the organism, and 
ôn some phenomena connected with the saturation of ortho- 
phosphoric acid, by M. Ch. Blarez. From the experiments here 
described it is inferred that the exact determination of the abso- 
lute basic property of phosphoric acid is impos-ible, there being 
nothing absolute in this property itself; also that it is impossible 
to determine the absolute acidity of the animal fluids, of whose 
constituent principles phosphoric acid and the phosphates form 
part.—On some thermic data relating to the chromates, by M. 
Paul Sabatier.—Yhermic researches on the seleniures, by M. 
Charles Fabre. The author here deals with the heat of forma- 
tion of the seleniure of dissolved ammonium, and with some 
problems connected with the seleniures of lithium.—Researches 
on some crystallised basic sulphates, by M. Athanasesco. By 
employing the process used by Friedel for the artificial reproduc- 
tion of brochantite, the author has succeeded in obtaining fine 
crystallised subsulphates of cadmium, zinc, alumina, iron, gnd 
uranium. By a slightly modified process he afterwards obtained 
some subsulphates of nickel, cobalt, mercury, and bismuth.— 

` Researches on some crystallised arseniates, by M. Coloriano 

All these arseniates, except the bibasic, are insoluble in water, 
and resist the acids. They were obtained by the various pro- 
cesses of Debray, Friedel and Sarasin, Verneuil and Bourgeois. 
—On a nitrated camphor and its saline and alcoholic combina- 
tions, by M. P. Cazeneuve.—Discussion on the reactions of 
pilocarpine, by MM. E. Hardy and G. Calmels.—Physiological 
function of the pulmonary tissue in the exhalation of carbonic 
acid, by M. L. Garnier.—On a universal chromatometer, by M. 
L. Andrieu (de ’Etang). The apparatus here described and 
illustrated is intended to define and measure the colours of 
liquids by giving them numerical expression.—On the Anguillules 
of smut, by M. G. Pennetier. From his recent experiments the 
author concludes that these parasites preserve the vital spark for 
a period of fourteen years, but no longer.—On the milky secre- 
tion of pigeons during incubation, by MM. Charbonnel-Salle 
and Phisalix.—Researches on the structure of the brain of the 
Myriapods, by M. G, Saint-Remy.—Researches on the Miocene 
vegetation of Brittany, by M. Louis Crié.—On the picturesque 
group of rocks collectively known by the name of Montpellier- 
Je-Vieux (Aveyron), by M. E. A. Martel. 


BERLIN 

Physiological Society, July 2.—Dr. Joseph reported on 
the results of experiments instituted with a view to ascertaining 
the influence of the nerves on the skin. Following up the ex- 
periments of Waller, he had excised a somewhat large piece of 
the second cervical nérve peripherically from the ganglion, and 
a few days thereafter had observed beliind the ear of the side 
operated upon a perfectly circumscribed place on which the hairs 
had falJen out, but which, beyond the baldness, showed no 
symptom of change. ‘The cutting through of the posterior root 
of the cervical nerve had not the same effect, but the extirpation 
of the second cervical ganglion had that result. ‘The micro- 
scopical examination of the hairless spots showed absence of hair 
papillee and of the hair root, while the other constituents of the 
skin remained unchanged. No abnormal vascularisation of the 
spots in question nor of the ears generally was observed. Seeing 
that the protected situation of the depillated spot and the pre- 
sence of sensibility went to disprove the idea of a mechanical. 
removal of the hairs, while the result of the anatomical examina- 
tion attest@d that the hairs were exclusively affected without the 
vascular system having undergone any essential alteration ; the 
speaker was therefore of opinion that the Pesults of his investiga- 
tions might be taken as demonstration of the existence of 
trophical nerves. After the separatiog of the peripherical nerve 
no change in the ganglion was evgr observed, whereas the 
dissection of the posterior root®gave rise to atrophy.— 


Dr. H. Virchow next demonstrated four drawings represent- |. 


ing the incurvations. of the vertebrate columns of different 
human types and manifesting the surprisingly great differ- 
ences obtaining among the normal vertebrate columns of a 
Russian, an Italian, a alef German existing in model, 
and a pregnant German wife. From these figures it was to be 
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concluded that the breadth of the normal fluctuations of these 
incurvations was grpat. On the study of the vertebral column it 
was to be observed hat it was indeed comgarable to an elastic 
rod which became expanded by lateral ‘pressure, and compressed 
by pressure from the top, but that it was composed & several 
parts independent of one another (the lumbar, peqforal, and 
cervical parts) which wege adapted to the special functions of the 
respective sections of the rump. ` By a simple model he made 
these differences among the different sections apparent. Ona 
second model he showed that very marked displacements in the 
centre of gravity at the uppermost part of the body were equal- 
ised, not by compensatory incurvations, but by bendings in the 
undermost joints. The speaker then demonstrated by curves 
rendered in paste the incurvations shown by the vertebral column 
of dead bodies when the ligaments of the vertebrate bodies in 
front or behind, in the dorsal or lumbar vertebrae, were cut 
through. The curves became more marked after the elastic 
ligaments of the upper vertebrae were cut through, but they 
hardly changed at all when the lowest tendinous ligaments 
were cut through. The intesticular ligaments consisted of a soft 
elastic kernel and of distended ligamentous fibres compressing 
the kernel. The action of the expending kernels, which made 
the vgtebral column firmer, was illustrated by a third model. 
The speaker had taken exact measure of the situation of the 
kernel in each disk on vertebrate columns sawn through, and 
when he combined together these points on a’ drawing, he ob- 
tained a more marked incurvation than that possessed by the 
vertebral column. Thus altogether apart from the muscular 
activity, the different forces acted on thé incurvation of the 
vertebrate column, which for the rest appeared to be different in 
the different races. è : 
eo 





BOOKS AND PAMPHLETS RECEIVED 





CONTENTS PAGE 
The Book of Duck Decoys. ... 309 
Cometary and Planetary Orbits ` *. 310 


Letters to the Editor :—e 
The Silver-Blue Cloudlets again,—Prof, C. Piazzi 


Smyth. s-e ace are e e a ee ee ee et BU 
The Bright Clouds—T. W. Backhouse... .. 312 
Aurora.—G. H. Kinahan ; Donald Cameron . 312 
Halos and Mock Suns.—E. Douglas Archibald ; 

Robert H. F. Rippon. (Wustrated) . .. . . 313 
A Singular Case.—Prof. Henry H. Giglioli . . . 313 
The Weather al Caracas.—Dr. A. Ernst. .e . . ° 313 
The Indivisibility of Certain Whole Numbers.—M.°. 314 
A Quadruped Duck.—Rev, Edward Geoghegan. 314 


Physiological Selection: an Additional Sugeestion , 
on the Origin of Species. By Dr. George J. 
Romanes, F.R.S. 2 1 1 wee eee ew ‘t a BIG 
Tropical Fruits. By D. Morris. . . . . «1... .e 316 
Microscopic Organisms in Air and Water. (Wius- > 


trated) n 6 ee ee ee ara ee BIB 
The Recent Volcanic Eruption in New Zealand. By - - 
Arch, Geikie, Director-General of the Geologigal 
Survey of the United Kingdom. (Wih a Map) . . 320 
Notes... ssa c et ww ee aco ac o s'e 322 
Astronomical Phenomena for the Week’ 1886 @ 
August 8-14 -e sesse R E E 324 
The Scientific Development of the Coal-Tar Colour 
Industry. By Prdf. R, Meldola, F.R.S. ... 324 
Drying up of Siberian Lakes ...... vee . 329 
University and Educational Ingelligence . . 330 
Scientific Serials . 6. 1 ee ee ee ee tye 330 
Societies and Academies ....... +. + +s 331. 
Books and Pamphlets Received .......+4.4 4. 332 





THURSDAY, AUGUST 12, 1886 | 





o—_——— 
. 


e 
SENTRAL AMERICAN ENTOMOLOGY 


Biologia Centrali-Americana. Insecta: Coleoptera. Vol. 
III. Part 2, “ Malacodermat&,” by the Rev. Henry 
Stephen Gorham, F.Z.S., &c. (1880-86.) Vol. V. 
“ Longicornia,” by Henry Walter Bates, F.R.S. 
“ Bruchides,” by David Sharp, M.B. (London: R. H. 
Porter, 1879-86.) 

WO more instalments of the entomological portion 

of this great work show how earnestly it is being 
pushed on; and if it can be completed on the same 
lavish scale of illustration, and with the safe thorough- 
ness of execution, it will afford materials for a true con- 
ception of the richness of insect life in the tropical regions 
far beyond anything that has been hitherto attempted. 

Not only will it be superior to any other work of g similar 

character, but it will probably surpass in magnitude all 

the other works dealing with tropical insect-faunas com- 
bined. 

The plan and method of treatment being exactly the 
same as that of Mr. Bates’s volume on the Cicindelidze 

and Carabidze, already reviewed in NATURE (vol. xxxiii. 

p- 77), * will only be needful here to make a few remarks 

on points of general interest. Taking first the Malaco- 

dermata—a group represented in Britain by our Telephori, 

“soldiers and sailors,” our glow-worm, and other allied 

forms—Mr. Gorham informs us that nearly one-fourth of 

all the known species of the world are here described 
from Central America, a preponderance in this district 
which is due no doubt to the fact that the group has 
never been a favourite one among coleopterists, and has 
thus been comparatively little attended to by collectors in 
the tropics. The large number of 813 species here 
enumerated as against 1272 of the favourite Longicornes, 
shows that it is not impossible that this tribe may one 

day rank among the richest groups of beetles. From a 

comparison of certain of the best known families in dif- 

ferertt parts of theavorld Mr. Gorham is of opinion that 
the total number of species in the tribe is not less than 

12,000, He also states that the tropical American forms 

are as a whole very distinct from those of Africa and the 

Eastern tropics, and that they rank as “ persistent forms 

of an earlier stage of development.” This is specially 

interesting, because it agrees so wll with the fact that 
nowheré else in the world do low forms of mammalia and 
birds constitute so large a proportion of a wonderfully rich 
fauna as in tropical America. Another suggestive remark 
is, that whenever “a genus is common to Central or 
South America and other distant parts of the world, it is 
also the case that it is represented by a species also iden- 
tical or nearly so in both districts.” Many examples are 
given of this interesting fact, and the no doubt correct 
solftion is suggested, that in these cases there must have 
een a comparatively recent transmissal, either from one 
country to another, or from some common centre to both. 

The Miocene beetles of Switzerland exhibit so close a 

resemblance to living forms that we may well suppose 

theseddentical species to have been common to Europe 

and North America ig Miocene times, and to have passed 

sout%ward to the Old and New World tropics respectively 

when the temperate zones became unsuitable to them. 
VoL. XXXIV.—No. 876 
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Of Longicornia about gooo species are known, so that 
those from Central America alone ate nearly one-seventh 
of the Whole; but in this tribe ‘more perhaps than any 
other is ouy knowledge .imperfect, owing to the bulk of 
the species being restricted to the virgin forests, where 
they are very local and marvellously specialised ; while 
though exceedingly abundant under favourable conditions 
—that is, when extensive clearances in the forest have 
been recently made—yet at other times they are so scarce 
that it is impossible to obtairfeven a moderate collection 
of them. = 

Mr. Bates remarks on the wonderful “endemicity ` 
the tropical American Longicorn fauna, 304 genera out 
of 330 being exclusively American ; while both he and 
Mr. Gorham insist on the whole of the Central American 
fauna, including that of the highlands of Mexico, having 
tropical rather than north-temperate affinities. As 
regards the Malacodermata, however, the northern parts 
of Mexico are said to be “ totally unexplored,” while Mr. 
@ates states that there are 30 northern generic forms 
which reach Mexico but rarely go further south. 

The Bruchides form a small tribe of usually minute 
beetles which have been so imperfectly collected in 
the tropics that no comparisons of any value can be 
made. No less than 150 species are here enumerated, 
forming nearly one-fourth of all that are yet known, and 
nearly 120 of these are.new species, 25 of which are 
figured. 

On looking over the beautifully executed coloured 
plates, on which nearly 500 new species of Longicornes 
are figured, we are struck by the great preponderance of 
protective tints in these insects, whole plates being filled 
with species of delicately mottled brown or grey colours 
evidently harmonising with the varying hues and rugosi- 
ties of the tree trunks on which they rest ; while those of 
more elegant forms and brilliant’ tints are usually of 
smaller size, except when they gain protection by their 
resemblance to other inedible insects. It fortunately 
happens that the other group treated in these volumes— 
the Malacodermata—are very largely, if not wholly, such 
a protected group, it having been found by experiment 
that birds will not eat our gay-coloured Telepkori, and 
Mr. Belt found the same to be thecase with the fire-flies 
of Nicaragua and their allies. In all parts of the world 
these insects are mimicked by others which have no such 
protection, and it is interesting to compare the plates in 
these two volumes and to see how many of the Longi- 
cornes have taken on the form and colouring of the Mala- 
coderms. Whenever I noticed a pair which undoubtedly 
resembled each other, I turned to the descriptions, and in 
every case found that they inhabited the very same 
locality. Thus the Longicorn Ofheotethus melanurus 
imitates the Malacoderm Lucidota discolor, both found at 
Chontales, the species mimicked having hewever, as is 
usual, a wider nge. Zethiimmena aliena and Lygisto- 
pterus amabilis, another mimicking pair, are both re- 
corded from Chongales only. Caiz wértcornts, from 
Panama, resembles two species of Malacoderms, S2//s 
chalybeipennis and * Colyphus signaticollis, both from 
Panama, and both taken on the Volcano de Chiriqui. If 
these last two are both inedible, it is a case among the 
Coleoptera similar to the numerous interesting cases of 
protected genera of Heliconoid butterflies resembling 
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each other, the theory of which has been™so lucidly ex- 
plained by Dr. Fritz Mijller (see NATURE, vol. xxyi- p. 87, 
and vol. xxvii. p. 481). A genus of Longicornes has been 
named Lycidola, and its eight known species are all said 
to resemble species of Lycus. Besides these there are at 
“east a score of Longicognes which are evidently mimickers, 
though the exact species imitated does not happen to be 
represented on the plates. There are also many of the 
smaller species which evidently mimic ants or wingless 
Mutillidæ. Three such species are named by Mr. Belt, 
and two of these are figured, but they do not appear to 
resemble ants half so much as at least a score of other 
species ;. showing how difficult it is to determine whether 
a species is protectively coloured by means of figures, 
however carefully.drawn and coloured. The extensive 
collections on which these volumes are founded would, I 
feel sure, afford a mass of interesting cases of mimicry if 
search were made for them, since, besides those already 
mentioned, there seems to be a considerable number of 
Longicornes which resemble som: of the Cleride figure® 
among the Malacodermata, and these also are probably 
cases of mimicry, although I am not aware that the 
Cleridz have been proved to be an uneatable group. 

Looking at the copious series of: figures here given 
there does not seem to be any superiority of colouring 
over the corresponding Eastern groups. The much 
larger proportion of Cerambycide to Lamiidz in tropical 
America gives it an advantage over the Eastern tropics, 
because the former family comprises most of the elegant 
forms and gay colours of the tribe ; but notwithstanding 
their inferiority in this respect the Longicornes of Penang, 
of Java, and of New Guinea appear to be quite equal in 
their development of colour to those of Central America. 

The present work-has been got up at so great an 
expense both of timg, labour, and money to its origina- 
tors, Messrs. Godman and Salvin, that it must be con- 
sidered one of the noblest individual contributions to 
the study of natural history that has ever been made. 
Its great bulk and cost must, however, render it inacces- 

‘sible to many students who would wish to possess it, 
while its value to them would have been considerably 
increased if descriptions of all the recorded species had 
been given as well as" of those which are new, rendering 
it a complete book of reference to the Insecta of Central 
America. 

I would therefore suggest to Messrs. Godman and 
Salvin that they would confer a still greater boon on 
entomological students if they could make arrangements 
for the preparation of a series of compact octavo volumes 
giving the letterpress only of the present work, together 
with either the original descriptions or sufficient diagnoses 
of all the species enumerated which are not here described. 
These volumes could be issued after the completion of 
the great work, all brought up to one uniform date ; and 
if published at a moderate price they Would be sure to 
command a very large sale. Complete faunal hand-books 
of the kind suggested are among the {most generally useful 
works that can be published, becagsse they obviate the 
enormous waste of time and labour involved in consulting 
scores of expensive volumes in order to determine the 
name and history of perhaps half the insects which a 
student may possess. 

It is quite unsafe to venture on any detailed criticism 
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of the work of one so thoroughly acquainted with Longi- 
corn Coleoptera £s Mr. Bates, but my attention was 
attracted to Table TI. by the figures®f two alleged female 
Prionidæ, which are represented of a rich green folour, 
while the respective males are bronzy olive. If thfis is the 
fact, it is a curious case of reversed sexual coloration, 
though by no means unprecedenged. In one of these 
species, Madlaspi belti, however, two varieties are figured, 
one green, the other olive brown, both said to be females; 
but the green specimen (as figured) differs greatly from 
the brown specimen, in having the femora of the second 
‘pair of legs much longer and more slender, in the some- 
what different dentation of the thorax, and especially in 
the very différent form of the scutellum, important differ- 
ences which seem inconsistent with identity of species. 
Should any error have crept into the plates, the author - 
will no doubt be glad to have his attention called to it. 

b ALFRED R. WALLACE 





‘GEOMETRICAL OPTICS 


An Elementary Treatise on Geometrical Optics, By W. 
Steadman Aldis, M.A. (London: Deighton, Bell, and 
Co., 1886.) 

THS is a second edition of a work which appeared 

first in 1872, and which was designed to Meet the 
requirements of students reading for the first three days 
of the Mathematical Tripos. The new edition does not 
differ greatly from the old, except in form. The type 
is larger and clearer, and in this respect the book is con- 
siderably improved. : 

The laws of reflection and refraction, and the reflec- 
tion and refraction of direct pencils at plane and spherical 
surfaces, are treated in a clear and comprehensive 
manner. In Article 36 reference is made to a useful 
method of illustrating from co-ordinate geometry the 
relations between a point and its image. If ¢, d’ be the 
principal focal lengths of an optical system, x and z’ the 
distances of an object and its image from the principal 

Ul 
points, we have e+e =1. Thus, taking rectangular 
e . 

axes, and measuring along them distances ¢ and ¢’, we 

see that x and x’ are the intercepts on the axes made by 

a straight line passing through the point ¢, œ. This has 

been worked out in an interesting paper in the Phz/o- 

sophical Magazine far December 1884, by Prof. J. Loudon, 
of Toronto. ' RE 

The next chapter deals with the oblique reflection and 
refraction of small pencils. The general explanation is 
extremely lucid, but it surely is a mistake not to have 
introduced the notation of the differential calculus. Of 
course this is excluded from the first three days of the 
Tripos, but so too are oblique reflection and refraction, 
and the work is rendered unnecessarily cumbersome by 
the omission. A similar remark may apply to some of 
the sections of the next chapter on refraction through 
prisms and plates. š e 

Chapter VI. treats of lenses, which are dealt with in 
the ordinary manner. This part of the book would have 
been improved by the*introduction of some of the geo- 
metrical results in which the main, consequerfces of 
Gauss’s work have been expressed by various writers. It 
is really a misfortune that the theory of principa and 
nodal points is so little known to English authors, It is + 
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clearly explained in Mr. Pendlebury’s book on lenses, 
but that does not énclude other parts of the subject, and 
is somewhat needlessl¥ long. 

The Book concludes with an account of some simple 
optical instruments, dispersion and achromatism, and the 
geometrical theory of the rainbow. 





OUR BOOK SHELF 


New Commerctal Plants and Drugs. By T. Christy, 
1886)" &c. No. 9. (London: Christy and Co., 
- 1886. 


THIS pamphlet of 73 pages treats for the næst part of 
medicinal products, though some consideration is also 
given to fodder and food-plants, essential oils, india- 
rubber, and various others. The first article is devoted 
to the Doundake (Sarcocephalus esculentus), a West 
African Rubiaceous plant, which has attracted somcgatten- 
tion of late in cases of nervous paralysis. The root has 
been analysed by Messrs. Heckel and Schlagdenhauffen, 
and their analysis is given together with a reproduction 
of the two plates which accompanied their paper. Two 
new perfume oils come under consideration, namely, from 
Eucalyptus staigeriana and Backhousia citriodora. The 
first is a e tree, and is known as the lemon- 
scented irn bark. The odour of the leaves is said to be 
exactly like that of the lemon-scented verbena, and the 
oil yielded by them is identical in fragrance with that 
from Andropogon citratus, or lemon-grass oil, which is 
imported into this country both from Ceylon and Singa- 
pore, where the plants are very extensively cultivated. 
Mr. Christy says that “the odour of the oil of this tree 
is quite different from that of Eucalyptus citriodora, 
which resembles, and might be substituted for, citronella 
oil, so extensively used for perfuming soap.” The Back- 
housta oil is described as being like that of Eucalyptus 
Staigertana, and upon being tested for scenting soaps 
it was found to answer well, and would probably find 
a ready market in this country if it could be imported 
at a price to compete with ordinary verbena oil. It might 
realise 1s. 4d. to 2s. per pound. 

The Kava root (Piper methysticum) of the Fiji 1slands, 
which is so well known for the disgusting ceremonies 
which, in former tim&s perhap more than the present, 
accompanied its preparation, has of late years been intro- 
duced amongst us for its medicinal properties. The active 
principle of the Kava root appears to reside in a resinous 
substance extracted with alcohol. From a series of experi- 
ments it seems that-this principle is a substance of very 
great importance as a local anzesthetig but that in larger 
doses it produces a scaly affection of tlye skin. From the 
Kava root*a spirit or liqueur has been distilled, and this 
under the name of Yagona is on sale at the refreshment 
bars of the present Colonial and Indian Exhibition. 

Another new drug which probably has a future before 
it is theeXombe of Central Africa (Strophanthus hispida 
or S, Kombe) which has been proved to be of consider- 
able value in affections of the heart. The first communi- 
cation relating to the physiological action of this drug was 
made by Prof. Fraser to the Royal Society of Edinburgh 
in 1879, which was followed in 1885 by a more elaborate 
paper at the Cardiff Meeting of the British Medical Asso- 
clagjon. ‘There seems, however, even after this lapse of 
time to be a difficulty in obtaining the seeds in quantity, 
or even the right species, several forms having been 
introduced from the Gold Coasty Sierra Leone, and 
other parts of Africa ; the chief difference lies in the seed, 
some forms of whieh age covered with long, fine silky 

airs. 

Mr. Enristy’s pamphlet, like its predecessors, is a 
useful record of newly introduced and useful plants. 
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Heidelberg geféirt von Dichtern und, Denker sett fing 
Fahrhundesten. Herausgegeben von Albert Mays. 
(Heidelberg, 1886.) 


IT was a happy thought ef the compiler of this volyime 
to collect and publish on ‘the five hundredth anniversary 
of the foundatign of the University of Heidelberg 2 
selection of what has been written ebout the city and the 
University by eminent men of various nations at different 
periods of time. A collection of all that has been written 
about the ancient city and its lovely situation woud, 
Herr Mays says, fill a respectable library, for besides 
histories in verse of the Palatinate ahd its capital there arc 
innumerable tales, novels, and the like based on incidents 
in itshistory,and lyrical and historical poems on Heidelberg 
by the hundred. In making a selection from this vast mas» 
of matter, the compiler has only retained poems or de- 
scriptions which are of special poetical or literary value, 
or those which are of special interest on account of the 
author, or, finally, those which exhibit some speciil 
originality or peculiarity. But even when thus winnowed 
a handy vélume is left. Needless to say, the vast majority 
of the writers are German; there are a few English, and 
of American (Longfellow) The list commences with an 
extract from the Bull of Pope Urban VI. of October 23, 
1385, authorising Prince Rupert to found the University. 
This is followed by extracts from over sixty authors 
arranged chronologically. Herr Mays notices a> a 
curiosity that not one of these is French, The Inglsh 
authors naturally dwell on the castle, “next to te 
Alhambra of Granada the most magnificent ruin of ihe 
Middle Ages,” rather more than on the University ; but 
indeed the German writers do the same. The book will 
show the good people of Heidelberg, if they lach such 
knowledge at this festive season, that they are citizens of 
no mean city. It should also prove an interesting 
memento to many in Europe and America who hive 
passed a few years at the most impressionable period of 
their lives at the old University, which, with its sister at 
Bonn, has of late years drawn the British student away 
from Göttingen. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undi take to 
return, or to correspond with the writers of, rented manu- 
scripts. No notice ts taken of anonymous CoMMUNICALONS. 

[The Editor urgently requests correspondents to keep tai vetter: 
as short as possible. The pressure on his sface is © great 
that it is impossible otherwise to insure the apfrar die even 
of communications containing interesting and nove s-2cts.] 


Organic Evolution 


For some time I have much desired to direct the atte®xion of 
your readers all over the world to the two very reimurkal‘e 
articles on Organic Evolution, by Mr. Herbert Spent, whit 
appeared in the April and May numbers of the Neos enth 
Century. I hope they will be separately published, | h. z mark 
in my opinion a new departure in the Philosophy which 5 s been 
built up by a certain school of writers on the Darwinian The ry. 
Let me explain what I mean, 

From the first discussions which arose on this subject 1 have 
ventured to maintain that the successors of Darwin u've ran 
quite wild from the teaching of their master—that his Plypothe-is, 
even if completely true so far as it went, offered no atic jsate ex- 





planation whatever df the multiform and complicate! facts of 
Organic Evolution—that the phrase ‘natural selection ` repre 
sented no true physical cayise, still less the complete ~et CT Lavses 


requisite to account for the orderly procession cf organe forms 
in Nature; that in so far®as it assumed variations to arise by 
accident it was not only essentially faulty and incomplete, but 
fundamentally erroneous ; in short, that its only value lay in the 
convenience with which it groups under one form of words, 
highly charged with metaphor, an immense variety of catses, 
some purely mental, some purfly vital, and others purely physical 
or mechanical. 
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The violewce with which false interpretatio’s were put upon 
this Theory and afunction was assigned to it which it 
could never fulfil, will Some day be recognised as dhe of the 
least creditable episodes in the history of science. With a 
curiðus perversity it was the we&kest elements *in the Theory 
which were seized upon as the most valuable, particularly the 
part assigned to blind chance in the occurrence of variations. 
This was valued not forts scientific truth,—for it could pretend 
to none, —but because of its assumed bearing upon another field 
of thought and the weapon it afforded for expelling Mind from 
among the causes of Evolution. 

There have been many Symptoms that this Philosophy is 
-breaking down. Mr. Herbert Spencer, although he has worked 
out the consequences of Evolution with enthusiasm, has never 
been blind to some of its defects. His mind is too closely 
analytical not to be brought into contact at many points, with 
its manifest inapplicability and its wordy hollowness. 

But in these two articles we have for the first time an avowed 
and definite declaration against some of the leading ideas on 
which the Mechanical Philosophy depends ; and yet the caution, 
and almost the timidity, with which a man so eminent ap- 
proaches the announcement of conclusions of the most self- 
evident truth—is a most curious proof of the Reign of Terror which 
had come to be established. 

I cannot in this letter'indicate the breadth and sweep of ébe 
admissions now made by Mr. Herbert Spencer in the two articles 
referred to,—fatal to the adequacy of the Mechanical Philosophy 
as any explanation of organic evolution. ‘They cluster round, 
and follow from the central admission that ‘‘the words ‘natural 
selection ’ do not express a cause in the physical sense.” Another 
great admission is that the ‘co-operation ” which is required 
in the growth and development of useful parts, cannot be 
accidental. - 

Of course, now that so eminent a man as Mr. Herbert Spencer 
has opened his eyes and his mouth to these—ani many othe,— 
admissions, we shall have all the Déz Minores following suit. 

I have read with great pleasure an article in your last number 
(p. 314) on ‘‘ Physiological Selection,” with an ‘‘ additional 
suggestion on the origin of species.” I rejoice that the author 
has at last discovered that ‘‘ natural selection has been made to 
pose as a theory of the origin of species, whereas in point of fact 
it is nothing of the kind.” This has been my contention for 
many years. ARGYLL 


Aurora 


WITH reference to the aurora of July 27, accounts of which | 


appear in NATURE, vol. xxxiv. pp. 311 and 312, the following 
particulars of the accompanying magnetic disturbance recorded 
here may be of interest. The disturbance commenced about 
3 p.m, on July 27 with small fluctuations in declination and 
horizontal force, followed by larger movements which commenced 
sharply at 10.20 p.m. in all three elements, and continued to 
about 7 a.m. on July 28. The greatest movement was between 
10.20 and 11.30 p.m., amounting to 45’ in declination, ‘or of 
the horizontal force, and ‘oo5 of the vertical force. Correspond- 
ing earth-currents were recorded as usual. 

e W. H. M. CHRISTIE 
Royal Observatory, Greenwich, August ro 





Mock Suns 


KINDLY add the following, to make up for omission of my 
figure in your issue of July 29 (p. 289) :— 

The ‘‘ arched eyebrows,” as I called them, can best be de- 
scribed thus— 

Resting on the top of the halo circle, where the third mock 
light stoody was a bow of peculiar curve. It was like two well- 
arched éyebrows flowing together, by a curve of gentle dip at the 
point where it touched the halo. Each ar®h was about equal to 
one-eighth part of the halo circle in every respect except that its 
centre lay about the middle of the chord joining the upper mock 
light with the mock light on that side of the sun. The contrari- 
flexure, and the anomalous positionse8f the two centres of the 
two arches, strike me as very noteworthy. I cannot presume 
to guess at an explanation. : 

May I add that a correspondent of the Staxdard states that he 
too saw the white ray on the /e/f side ; and that it stretched, to 
use his expression, ‘fround the {vy almost to the east, and at 
the end of it was another mock sun much less brilliant,” where 
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it ‘seemed about to begin a fresh series of mock suns and 


circles.” This too seems to me too striking a feature to be lost 
to record in NATURE. A . J. HERSCHEL 
Littlemore, August 2- 3 





Meteors . 

On August 4, Ioh. 40m., a beautiful slow meteor was seen 
here threading its way from about 2% S. of o Ursa Majoris to 
very slightly below 8 Aurigæ. Its light fluctuated greatly, but 
at its best it must have been brighter than Jupiter, though the 
effect was much marred by mist. The most noteworthy feature 
was its extreme slowness of movement ; a careful determination 
gave 8 seconds as the time it remained in sight. There was 
no train of any sort; the meteor rolled along with a star-like 
aspect, and its velocity near the end point became so much im- 
peded that it seemed almost stationary. I observed fifty-seven 
other meteo% during the same night, but none of these could be 
associated in appearance and direction with the one specially 
described. Its radiant-point was probably in Ursa Major, close 
to B, at about 162° + 59°. 

On August 6, 10h. 3m., a meteor equal to Jupiter was seen 
pursuigg a long path just south of and nearly parallel to a and 
e Pegasi. It left a bright streak, and was a conspicuous object, 
notwithstanding the moonlight. The radiant-point was at about 
32° + 17°, nearly 6° S.S.E. of a Arietis, or possibly in the- 
extreme east boundaries of Aries. 

It would be important. to hear of duplicate observations of 
these large meteors. In the eastern parts of England they must 
have appeared very bright, and being visible at a convenient 
hour in the evening many persons will have noticed them. 

Bristol, August 9 W. F. BENNING 


Last night at about eleven o’clock a fine meteor was visible 
here through an opening in cloud® Its path was in Aquarius, 
commenced a little to the east of y, and seemed to be in the direc- 
tion of a line joining 7 and 8. In three or four seconds the meteor 
passed over about 20°, and it left momentarily a trail over the 
last 10°. This was slightly curved, the convex side being to the 
east, and the colour varying from yellow for a quarter of the 
curve to red during the remainder. At first the meteor resembled 
Saturn in size and colour, then became larger, whiter, and after- 
wards pale blue, and when it finally disappeared behind the 
clouds it considerably exceeded Venus at her brightest, both in 
size and brilliance. L. J. H. 

Ramsey, Isle of Man, August 5 





PHYSIOLOGICAL SELECTION: AN ADDI- 
TIONAL SUGGESTION ON THE ORIGIN OF 
SPECIES 1 ° 7 j 
II. 

N EXT, let it be observed that we cannot expect to meet 

with much direct evidence of physiological selection 
from our domesticated varieties. For, first, breeders and 
horticulturists keep their strains separate artificially, and 
preserve many kinds of variation other than those of the 
reproductive systefh with which alone we are concerned ; 
and, secondly, it is never the aim of these men to pre- 
serve this particular kind of variation. Therefore, all 
that we can here learn from our domesticated productions 
is the paramount importance of preventing intercrossing 
with parent forms, if a new varietal form is evef to gain 

a footing. No one of these domesticated varieties could 

have been what it now is unless such intercrossing had 

been systematically prevented by man ; and this gives 
us good reason to infer that no natural species could have 
been what it now is unless every variety in which every 
species originated had been prevented from intercrossing 
with its parent form by nature. For the cases aregex- 
tremely rare in which one species differs from another 

(living or extinct) in respect of any feature so highly utili- 

tarian in character’ as to justify belief that the newer 

species owed its differentiation to natural selection 
having been able to overcome, the? swamping effects of 
free intercrossing. ` 


1 Abstract of a Paper read before the Linnean Society on May 6, by 
George J. Romanes, M.A., LL.D., F.R.S. &c. Continued from p. 316. 
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Again, as to plants and animals in a state of nature, 
the particular variation with which we are concerned 
would scarcely bę noticed until it had given rise to a new 
species. In this respect, therefore, thè theory of physio- 
logicaleselection is in the same predicament as that of 
natural sglection: in neither case are we able directly to 
observe the formation of one speaies out of another by 
the agency supposed ; and, therefore, in both cases our 
belief in the agency supposed must to a large extent de- 
pend on the probability established by general considera- 
tions. Nevertheless, although our sources of direct 
evidence are thus seen to be necessarily limited, I shall 
now hope to show that they are sufficient to prove the 
only fact which they are required to prove—namely, that 
the particular kind of variation, on the occurrence of 
which my theory depends, does occur both in nature and 
under domestication. 7 

One very obvious example of the particular variation 
which is required by the theory of physiological selection 
has already been given in the season of flowering or of 
pairing being either advanced or retarded. This I take 
to be a most important case for us, inasmuch as it@s one 
that must frequently arise in nature. Depending as it 
chiefly does on external causes, numberless species both 
of plants and animals must, I believe, have been segre- 
gated by its influence. For in every case where a change 
of food, temperature, humidity, altitude, or of any of the 
other many and complex conditions which go to consti- 
tute environment—whether the change be due to migra- 
tion of the species or to alterations going on in an area 
occupied by a stationary species—in every case where 
such a change either retards or promotes the season of 
propagation, there we haw the kind of variation which is 
required for physiological selection. And it is needless to 
give detailed instances of such variation where this is due 
to so well known and so frequently observed.a cause. 

But it is on what may be called the spontaneous varia- 
bility of the reproductive system itself that I mainly rely 
for evidence of physiological selection. The causes of 
variability are here much more numerous, subtle, and 
complex than are such extrinsic causes as those just 
mentioned ; and they are always at work in the repro- 
ductive systems of all organisms. The consequence is, 
as Mr. Darwin has shown by abundant evidence, that 
variations in the direction of sterility depend more on 
what he calls the nature of the organism than on the in- 
fluence of external conditions. Of this fact we have 
-direct evidence, firstlin individwals, secondly in varieties, 
and thirdly in species. 

(1) Znaividuals—Mr. Darwin observes, “it is by no 
means rare to find certain males and females which will 
not breed together, though both are known to be perfectly 
fertile with other males and females. We have no reason 
to suppose that this is caused by these animals having 
heen subjected to any change in their h&bits of life ; there- 
fore such c&ses are hardly related to our present subject. 
The cause apparently lies in an innate sexual incompati- 
bility of the pair when matched.” He then proceeds to 
give examples from horses, cattle, pigs, dogs, and pigeons, 
concluding with the remark that “these facts are worth 
recording, as they show, like so many previous facts, on 
what slight constitutional differences the fertility of an 
animal often depends.” Elsewhere he gives references 
to similar facts in the case of plants; and instances of 
this individual incompatibility, both in plants and animals, 
might easily be multiplied. 

Nopw, if gven as between two individuals there may thus 
arise absolute sterility without there being in either of 
them the least impairment of fertility towards other in- 
dividuals, much more ‘may such incompatibility extend 
towards a number of individuals. For certainly the most 
remarkabfe feature aBout,this individual incompatibility 
is the facy of its being only individual: it would not be 





nearly so remarkable, or antecedently improbable, if the 
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incompatibility were to run through a whole race or strain. 
In the fact of individual incompatibility, tlferefore, we 
have theskind of variation which my theory requires, and 
this as arising spontaneously in the highest degree of 
efficiency. 9 : . 

(2) Races.—But of even more importance for ps is the 
direct evidence of such a state of matters in the case of 
varieties, breeds, or strains. In thê ninth chapter of the 
“ Origin of Species,” and in the nineteenth chapter of tle 
“Variation of Plants and Animals under Domestication.” 
Mr. Darwin adduces miscellaneous instances of varieties 
of the same species which exhibit a higher degree of fer- 
tility within themselves than they*do with one anothei. 
In this respect, therefore, they resemble natural species ; 
but as they are only domesticated varieties known to 
belong to the same species, they are here available as 
evidence of what may be termed racial incompatibility, or 
of the particular kind of variation which my theory re- 
quires. To quote only two instances: “ The yellow and 
white varieties (of Verbascum) when crossed produce ‘ess 
seed than the similarly coloured varicties”’ ; and the blue 
and red vatieties of the pimpernel are absolutely sterile 
together, while each is perfectly fertile within itself. Such 
in€tances are the more suggestive on account of their 
arising under domestication, because, as a rule, domest- 
cation increases fertility, and is thus inimical to sterility- - 
sometimes even breaking down the physiological barriers 
between natural species. Therefore, if in some cases even 
under domestication the reproductive system may vary in 
this manner, so as to erect physiological barriers between 
artificial varieties, much more are such barriers likely to 
be erected between varieties when these arise in a state 
of nature. 

But as regards varieties in a state of nature, | have not 
been able to meet with any evidence of racial incom- 
patibility. Nor is this to be wondered at : for, unless the 
degree of such incompatibility were well pronounced, it 
would not be noticed; while, if it were well pronounced, 
the two varieties would for this very reason be classified 
as species. Therefore, the fact of racial meompatibility 
within the limits of wild species could only be proved by 
experiments undertaken expressly for the purpose, in the 
way which I shall afterwards explain. 

(3) Species —According to the general theory of evolu- 
tion, which in this paper is taken for granted, the distinc- 
tion between varieties and species is only a distinction of 
degree ; and the distinction is mainly, as well as most 
generally, that of mutual sterility. Therefore my theory of 
physiological selection is here furnished with angncal- 
culable number of instances of the part cular kind of 
variation which is required ; for in so many instances as 
variation has led to any degree of sterility between parent 
and varietal forms—or between the varying descendants 
of the same form—in so many instances it s merely a 
statement of fact to say that physiological selection must 
have taken place. There remains, however, the question 
whether the particular change in the reproductive system 
which ded to all these cases of mutua! sterility was an- 
terior or posterior to changes in ether pars of the 
organism. For, if it was anterior, these other changes - 
even though they be adaptive changes were presum bly 
due to the sexual change having interposed its barrir to 
crossing with parent forms; while, if the sexuy] change 
were posterior to the others, the presumption would Le 
that it was the lattes which, by their reaction on the sexu ul 
system, induced the former. I shill have to consider 
this alternative later on. Here, therefore, it is enough 
to point out that under ®ither poss:bility the principles of 
physiological selection frust have been at work ; oniy these 
principles are accredited with so much the more causal 
influence in the production of species in the piopertion 
that we find reason to suppose the sexual change to have 
been, as a rule, the prior change But under e.ther al- 
ternative, and on the doctine that species are extreme 
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varieties, we have many hundreds of thousands of in- 
stances of efertility within the varietal forms with sterility 
towards allied forms. , 

Probably enough has now been said to show that, as a 
matter of fact, the particular kind of variation in the re- 
productive system which is *required by the theory of 
physiological selection does occur, firstly, in individuals ; 
secondly, in races; and thirdly, in species. But the evi~ 
gence of physiological selection as an agency in the 
evolution of species is so far only primd facie. That is 
to say, although we have evidence to prove the occurrence 
of this particular kind of*variation, and although we can 
see that whenever it does occur it must be preserved, as 
yet we have seen no evidence to show how far this kind 
of variation has been at work in the formation of species. 
I will, therefore, next proceed to give an outline sketch of 
the evidence which I have been able to find, tending to 
show that the facts of organic nature are such as they 
ought to be, if it is truə that physiological selection has 
played any considerable part in their causation. And to 
do this I will begin by taking the three cardinal objections 
to the theory of natural selection with whichsI set out— 
namely, sterility, intercrossing, and inutility. For, as we 
shall see—and this in itself is a suggestive consideraéion 
—all the facts which here present formidable obstacles to 
the theory of natural selection, when this is regarded only 
as a theory of the origin of species, are not only explained 
‘by the theory of physiological selection, but furnish to 
that theory some of the best evidence which I have been 
able to find. j 

Argument from Stertlity.—In what respects do species 
differ from one another? They differ firstly, chiefly, and 
most generally in respect of their reproductive systems: 
this, therefore, I will call the primary difference, Next, 
they differ in an endless variety of more or less minute 
details of structure, which are sometimes adaptive and 
sometimes not. These, therefore, I will call the secondary 
differences. Now, the secondary differences are never 
numerous as between any two allied species : in almost, 
all cases they admit of being represented by units. Yet, 
if it were possible to enumerate all the specific differences 
throughout both the vegetable and animal kingdoms, 
there would be required a row of figures expressive of 
many millions. In other words, the secondary specific 
distinctions may occur in any parts of organisms, but 
never occur in many parts of the same organism, So that, 
if we have regard to the whole range of species, the 
secondary distinctions are seen to be, in the highest 
imaginable degree, variable or inconstant: the only dis- 
tinction which is at all constant or general is the primary 
distinction, or the sone which belongs exclusively to the 
reproductive system. Surely, therefore, what we pri- 
marily require in any theory of the origin of spectes, 
is an explanation of this relatively constant or general 

.distinĉtion. But this is just what all previous theories 
fail to supply. Natural selection accounts for some 
among the many secondary distinctions, but is con- 
fessedly unable to explain the primary distinction, The 
‘Same remark applies to sexual selection, use and “disuse, 
economy of growth, correlated variability, and so forth. 
Even the prevention of intercrossing by geographical 
barriers or by migration is unable to explain the very 
general occurrence of some degree of sterility between 
two allied varieties which have diverged sufficiently to take 
rank as different species. All these theories, therefore, are 
here in the same predicament : they profess to be theories 
of the origin of species, and yet none of them is able to 
explain the one fact which more han any other goes to 
constitute the distinction betwaan species and species. 
The consequence is that most evolutionists here fall back 
upon a great assumption: they say it must be the change 
of organisation which causes the sterility—it must be the 
secondary distinctions which determine the primary. 
But the contrary proposition fs surely at least as probable, 
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*namely, that it is the sterility which, 

crossing with parent forms, has determined the secondary 
distinctions—or, tather, that it has beep the original con- 
dition to the operAtion of the modifying causes in all cases 
where free intercrossing has not been otherwise pmvented. 
For, obviously, it is a pure assumption to say that the 
secondary differences have always been historically prior 
to the primary difference, and that they stand to it in the 
relation of cause to effect. Mgreover, the assumption 
does not stand the test of examination, as I will now 
proceed to show. 

(1) On merely a priori grounds it scarcely seems 
probable that whenever any part of any organism is 
slightly changed in any way by natural selection, or by 
any other cause, the reproductive system should forthwith 
respond to that change by becoming sterile with allied 
forms. Yet this is really what the assumption in question 
requires, seeing that a// parts of organisms are subject to 
the secondary specific distinctions. What we find in 
nature is a more or less constant association between the 
one primary distinction and an endless profusion of 
secowdary distinctions. Now, if this association had been 
between the primary distinction and some one—or even 
some few—secondary distinctions, constantly the same 
in kind ; in this case I could have seen that the question 
would have been an open one as to which was the condi- 
tional and which the conditioned. But as the case actually 
stands, on merely antecedent grounds, it does not appear 
to me that the question is an open one. Here,we have a 
constant peculiarity of the reproductive system, repeated 
over and over again—millions of times—throughout 
organic nature ; and we perpetually find that when this 
peculiar condition of the repr@luctive system is present, 
it is associated with structural changes elsewhere, which, 
however, may affect any part of any organism, and this in 
any degree. Now, I ask, is it a reasonable view that the 
one constant peculiarity is always the result, and never 
the condition, of any among these millions of inconstant 
and organically minute changes with which it is found 
associated ? : : 

(2) But, quitting a priori grounds, it is a matter of 
notorious fact that in the case of nearly all our innumer- 
able artificial productions, organisms do admit of being 
profoundly changed in a great variety of ways, without 
any reaction on the reproductive system following as a 
consequence. 

(3) Again, as regards wild species, Mr. Darwin proves 
that “the correspondence between Systematic affinity and 
the facility of crossing is by no means strict. A multi- 
tude of cases could be given of very closely allied species 
which will not unite, or only with extreme difficulty ; and, 
on the other hand, of very distinct species which unite 
with the utmost facility.” ` And he goes on to say that 
“within the limits of the same family, or even of the 
same genus, thes@ opposite cases may occur”; so that 
“the capacity of the species to cross is often completely 
independent of this systematic affinity, that is, of any 
difference in their structure or constitution, excepting 
in their reproductive systems.” Now, on the supposition 
that sterility between species is always, or generally, 
caused by the indirect influence on the reproductive sys- 
tem of changes taking place in other parts of the organ- 
ism, these facts are unintelligible—being, indeed, as a 
mere matter of logic, contradictory of the supposition. - 

(4) Mr. Darwin further shows that, “independently of 
the question of fertility, in all other respects there is the 
closest general resemblance between hybrids and gon- 
grels.” Clearly, this fact implies that natural selection 
and artificial selection run perfectly parallel in all other 
respects, save in the one respect of reacting on the repro- 
ductive system, where, according to the vieys against 
which I am arguing, they must, be *regarded as differing, 
not only constantly, but also profoundly. . 

(5) Lastly, Mr. Darwin concedes—or rather insists— 
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that “the primary cause of the sterility of crossed speciês 
is confined to differences in their sexual elements.” A 
general fact which assuredly provesethat the primary 
specific distinction isone with which the organism as a 
wholegis not concerned: it is merely a local variation 
which is concerned only with the sexual system. Why, 
then, should we suppose that it differs from a local varia- 
tion taking place in any other part of the organism? Why 
should we suppose that, unlike all other such variations, 
it can never be independent, but must always be super- 
induced as a secondary result of changes taking place 
elsewhere? It appears to me that the enly reason why 
evolutionists suppose this is because the particular varia- 
tion in question happens to have as its result the origina- 
tion of species ; and that, being already committed to a 
belief in natural selection or other agencies as the causes 
of such origination, they are led to regard this particular 
kind of local variation as not independent, but super- 
induced as a secondary result of these other agencies 
operating on other parts of the organism. But once let 
evolutionists clearly perceive that natural selection is con- 
cerned with the origin of species only in so far as it is 
concerned with the origin of adaptive structures—or of 
some among the secondary distinctions—and they will 
perceive that the primary specific distinction takes its 
place beside all other variations as a variation of a local 
character, which may, indeed, at times be due to the 
indirect influence of natural selection, use, disuse, and so 
forth ; but which may also be due to any of the number- 
less and idden causes that are concerned with variation 
in general.! 

I trust, then, that reasons enough have now been given 
to justify my view that, ig we take a broad survey of all 
the facts bearing on the question, it becomes almost im- 
possible to doubt that the primary specific distinction is, 
as a general rule, the primordial distinction. I say “as 
a general rule,” because the next point which I wish to 
present is that it constitutes no part of my argument to 
deny that in some—and possibly in many—cases the 
primary distinction may have been superinduced by the 
secondary distinctions. Indeed, looking to the occasional 
appearance of partial sterility between our domesticated 
productions, as well as to the universally high degree of it 
between genera, and its universally absolute degree 
between families, orders, and classes, I see the best of 
reasons to conclude that in some cases the sterility 
between species may have been originally caused, and in 
a much greater number of casgs subsequently intensified, 
by changes going on in other parts of the organism. 
Moreover, I doubt not that of the agencies determining 
such changes natural selection is probably one of the 
most important. But what does this amount to? It 
amounts to nothing more than a re-statement of the theory 
of physiological selection. It merely suggests hypotheti- 
cally the cause, or causes, of that pasticular variation in 
the reproductive system with which alone the theory of 
physiological selection is concerned, and which, as a 
matter of fact, howsoever caused, is found to constitute the 
oné cardinal distinction between species and species. 
Therefore I am really not concerned with what I deem 
the jmpossible task of showing how far, or how often, 
natural selection—or any other cause—may have induced 
this particular kind of variation in the reproductive 
system by its operations on other parts of an organism. 
Even,if I were to go the full length that other evolu- 
tionists have gone, and regard this primary specific dis- 
tingtion aş in all cases due to the secondary specific dis- 
tinctions, still I should not be vacating my theory of 
physiological selection: I should merely be limiting the 
possibilities of variation within thesreproductive system 


* Mr. Darwin himself does not appear to have held the view against 
which I afi now arguingg—viz. that the primary distinction is always, or 
usually, superinduced by the #@condary. Not even here, therefore, is his 
authority@pposed to ‘my views: upon this question his voice is merely 
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in what I now consider a wholly unjustifiable manner, 
For, as previously stated, it appears to me mych the more 
rational view that the primary speciffc distinction is like- 
wise, as*a rule, the primordial di&tinction ; and that the 
cases where it has been superinduced by the secondary 
distinctions‘are comparatwely few in number. j 

If we thus regard sterility between species as the result 
of what I haveecalled a local vayiation, or a variation 
arising only in the reproductive system—whether this be 
induced by changes taking place in other parts of the 
organism, to changes in the conditions of life, or to 
changes inherent in the repreductive system itself—we 
can understand why such sterility rarely, though some- 
times, occurs in our domesticated productions ; why it so 
generally occurs in some degree between species; and 
why as between species it occurs in all degrees. 

It rarely occurs in our domesticated productions 
because it has never been the object of breeders or horti- 
culturists to preserve this kind of variation. Yet it some- 
times does occur in some degree among our domesticated 
productions, because the changes produced on other 
parts of the organism by artificial selection do, in a small 
percentage of cases, react upon the reproductive system 
ithe way of tending to induce sterility with the parent 
form, while not lessening fertility with the varietal form. 
Again, this particular condition of the reproductive 
system is so generally characteristic of species simply 
because in as many cases as it occurs it has constituted 
the reason why species exist as species. And, lastly, this 
particular variation in the reproductive system has taken 
place under nature in such a variety of degrees—from 
absolute sterility between species up to complete, or even 
to more than complete, fertility—because natural species, 
while being records of this particular 42d of variation 
are likewise the records of all degrees of such variation 
which have proved sufficient to prevent overwhelming 
intercrossing with parent forms. Sometimes this degree 
has been Jess than at other times, because other con- 
ditions—climatic, geographical, habitatorial, physiologi- 
cal, and even psychological 2— have co-operated to prevent 
intercrossing, with the result of a correspondingly less 
degree of sterility being required to secure a differentia- 
tion of specific type. Lastly, where*species have been 
evolved on different geographical areas, or by use, disuse, 
and other causes of a similarly “direct ” kind, there has 
been no need to prevent intercrossing in any degree; so 
that allied species formed under any of these conditions 
may still remain perfectly fertile, or even more than 
naturally fertile, with one another. 

In view of these considerations, I should regard it as 
a serious objection to my theory if it could be shown that 
sterility between allied species is invariably absolute, or 
even if it could be shown that there are no cases of unim- 
paired fertility. What my theory would expect to find is 
exactly what we do find—namely, an enormous Majority 


1 The paper here develops another line of argument which it is Jifficult 
to*render in abstract. Its object, however, is to show that, even in the cases 
where the primary distinction is superinduced by the secondary—s.hether 
these cases are, as I believe, ‘comparatively few” or comparatively nume- 
rous—my theory is available to explain why the primary distinction is s9 
habitual an accompaniment of the secondary distinctions, of whatev.r kinds 
or degrees the latter may happen to be. For, according to my the ory, the 
reason of this association in such cases is that it can only be th se kinds and 
degrees of secondary distinction which are able so to react on the repro- 
ductive system as to induce the primary distinctim that are, /or this 
reason, preserved. Or, otherwise expressed, in cases where the s.condary 
distinctions induce the primary, the former owe their existence to the fact 
that they happened togbe of a kind capable of producing this particular 
éffect. Under this view, even in these cases it is the principles c: physio- 
logical selection that have determined the kinds of secondary distinction 
which are allowed to survive. For these principles have, in all such cases, 
selected the particular kind® of secondary distincticn which have proved 
themselves capable of so reagjing on the reproductive system as to bring 
about the primary distinction-®a general view of the subject which appears 
to be justified by the very general association between the two. 

2 See ‘‘Origin of Species,” p. 81, where it is shown that among verte- 
brated animals different varieties of the same species, even when living on 
the same area, frequently exhibit a marked repugnance to pairing with one 
another. In the same passage, it js remarked the different varieties some- 
times occupy different stations. J 
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of instances where sterility occurs in all degrees, with a 
few exceptiohal instances where secondary distinctions 
have been able to develop without being associated with 
the primary distinction. So that, on the whole, I cannot 
but candidly consider that all ¢he facts relaging to the 
sterility of natural species are just what they ought to be, 
if they have been in chief part due to the principle which 
Iam advocating. Mr.*Darwin appears to have clearly 
perceived that there must be some one principle serving 
to explain all these facts—so curiously related, and yet so 
curiously diverse. For he gays, and he says most truly, 
“ We have conclusive evidence that the sterility of species 
must be due to some® principle quite independent of 
natural selection.” I trust I have now said enough to 
show that, in all probability, this hitherto undetected 
principle is the principle of physiological selection. 
(To be continued.) 





RED SUNSETS AND VOLCANIC ERUPTIONS 


HE great volcanic eruption in New Zealand raises 
anew the question of the connection bettveen vol- 

canic eruptions and sunset phenomena arising fro 
attenuated matter in the upper regions of the atmosphere. 
The theory that the noteworthy sunsets about the end of 
1883 were due to the Krakatdo eruption has been ques- 
tioned on the ground that, in many parts of the world, 
these red sunsets have continued until the present time, 
though not with the same intensity as in 1883. Beauti- 
fully variegated sunsets have always been very common 
in this country. The result was that the sunset pheno- 
mena of 1883 did -not appear to us as anything new in 
kind, but only as an intensification of something with 
which we were already familiar. In order to reach a 
decisive conclusion we must have observations made in 
regions where the upper atmosphere is exceptionally free 
from vapours or other attenuated matter. The advent of 
such matter can then be detected when it could not be 
detected at other places. Among such regions I would 
suggest South Africa, especially the Cape of Good Hope. 
During my brief residence there in November and De- 
cember of 1882, néthing was more striking than the 
extreme whiteness and purity of the western twilight. If 
such a twilight ‘is there the rule during the whole year, 
then any diffusion of volcanic vapour in the upper atmo- 
sphere must produce a very striking effect. I would 
therefore suggest to observers in that region the value of 
precise information on this point, especially with a view 
of learwing to what extent, and within what time, the red 
sunsets of 1883 disappeared, and whether any such phe- 
nomena now reappear as the result of the volcanic 

eruption in New Zealand. S. NEWCOMB 





MR. FORBES’S EXPEDITION TO NEW 
GUINEA 


NATURALISTS will be glad to learn that a collection 

of natural history objects has been sent to England 
by our countryman Mr. H. O. Forbes, who has been 
doing good work on the Astrolabe Mountains in south- 
eastern New Guinea. Unfortunately a lack of proper 
support appears to have greatly crippled the efforts of this 
energetic traveller, who fears that he may be compelled to 
abandor his proposed expedition to Mount Owen Stanley, 
the ascent of which was the primary object of his explora- 
tions on leaving England. The disaster which befel 
Mr. Forbes at Batavia, where the boat with all his equip- 
ment for the expedition was capsizéd and everything lost, 
will be fresh in the recollectioe® of our readers (see 
NATURE, vol. xxxii. p. 552), and it is only by the 
utmost display of courage and energy, and by a large 
pecuniary sacrifice on his own part, that Mr. Forbes has 
been able to fit out an expedgtion to New Guinea from 
Brisbane. It is to be hoped fhat the great Societies of 
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this country and Australia will not allow this expedition 
to come to an end. for lack of funds. Mr. Forbes has 
shown what he cañ do in the cause of science, and a 
little timely help wduld now enable dim to conduct the 
work of exploration on which his soul is bent and bgjng it 
to a successful issue. It is not generally known in this 
country that during hjs last expedition to the Malay 
Archipelago he expended more than 6oo/. of his own 
money in endeavouring to render his expedition more 
complete, and nothing but a little generous encouragement 
is needed to enable him to sustain the serious pecuniary 
loss which has befallen him in his attempt to reach 
Mount Owen Stanley. At the time of writing, we hear 
that there is a prospect of Australia coming to the rescue 
and aiding Mr. Forbes towards the attainment of his 
object, and we trust that England will also do something 
for a man ho, as an explorer and a naturalist, has 
reflected credit on his country. . 

The district recently explored by Mr. Forbes has been 
visited before by Mr. Goldie and Mr. Hunstein, the latter 
of whom has procured some remarkable novelties among 
the Bir@s of Paradise, which have been recently described 
by Dr. Finsch and Dr. Meyer (Zeitsch. Ges. Orn. ii, pp. 
369-391). Hunstein has indeed penetrated further than 
Mr. Forbes was able to do on the present occasion, as the 
latter has as yet only worked the Sogeri district from a 
height of 1000 to 5090 feet, and this only in the rainy season. 

Among the many interesting species found by Mr. 
Forbes in the Sogeri district may be mentioned Harpy- 
opsis nove-guinee, Salvad, Charmosyna stell@ Meyer, 
Psittacella pallida, Meyer (scarcely to. be distinguished 
from P. brehmi of Mount Arfak), P. madaraszi, Meyer, 
Eos incondita, Meyer, Parotia lawesi, Ramsay, Lophorina 
minor, Ramsay, Paradisornis rudolphi, Meyer, Ambly- 
ornis subalaris, Sharpe, Paradisea raggiana, Sclater, 
Microdynamis parra, Salvad (Rhamphomantis rollesi, 
Ramsay), Melidectes emilii, Meyer, Rallicula rubra, 
Schlegel, and many other notable species, amongst which 
are two which appear to be undescribed, viz., 

Melirrhophetes batesi, sp. n. 

M. similis M. ochromelani, Meyer, sed fasciå supra- 
oculari cervina distinguendus. 
ale 48, caudæ 4°2, tarsi 1'15. 

Pseudogerygone cinereiceps, sp. n. 

P. similis P. favilaterali, Gray, ex Nova Caledoniâ, sed 
minor, et rectricibus haud subterminaliter albo-fasciatis 
distinguenda. Long. tot. 8'4, culm. 04, alæ 1'9, caudæ 
1'2, tarsi 0'65. 

It was a little unfortunate for Mr. Forbes that 
Mr. Hunstein should have visited the Horse-shoe 
Range so shortly before the arrival of the former 
in New Guinea, but it says much for the complete 
way in which Mr. Forbes does his work of exploration, 
that he should have obtained specimens of nearly every 
one of the new species discovered by Mr. €funstein. 
Unfortunately the Birds of Paradise were out of colour at 
the time of his visit, but the specimens sent are of great 
interest, as showing the moults and changes of plumage 
in these birds. Of the extraordinary species known as 
Prince Rudolph’s Bird of Paradise (Paradisornis rudolphi) 
with blue wings and blue flank-plumes, Mr. Fotbes 
secured only one, apparently a female. As these surpris- 
ing novelties have been discovered in the Astrolabe 
Range, which has an elevation of less than 5000 feet, 
what prizes and discoveries may not be awaiting the ex- 
plorer if he reaches Mount Owen Stanley with an altitude 
of 13,e00 feet? May he succeed ! ° Dá 

R. BOWDLER SHARPE 
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THE PERSISTENT LOW TEMPERA TURE 
JF is seldom that the weather mainttins such a decided 
persistency for temperatures below the average con- 
ditions. Week after week passes, and the thermometrical 
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records are monotonously alike in chronicling“ low tent- 
peratures over the whole country. 

The Weekly Weather Reports issuetl by the Meteoro- 
logical Office are conspiled from obsertations at stations 
fairly sepresentative of the whole of the British Islands, 
and the gesults are grouped into twelve districts. These 
returns show that the low temperature is not limited to 


any special area of the United Kingdom, but is common, 


to every part. From the middle of May to the beginning 
of August there was only one week, ending July 5, in 
which the temperature was above the average in the 
western districts of England, Ireland, or the Channel 
Islands, whilst in the period of seven months from 
January 4 to August 2 the temperature in the north-west 
and south-west of England and in the Channel Islands 
has only been above the average in three weeks—March 
29, May 10, and July 5; and averaging the results for 
the whole of the British Islands, these are the only weeks 
in which the resultant temperature was above the average, 
and may fairly be’ considered the only warm periods during 
the seven months. 

This persistency of low temperature is to be traced over 
the whole of the past twelve months, commencing with 
the beginning of August 1885. To the three warm weeks 
already mentioned there must be added those of Novem- 
ber 9 and 30, December 21, and January 4, making seven 
in all, and these represent the only warm weeks through- 
out the entire period, and are the only weeks in which the 
mean temperature for the whole of the British Islands 
was above the average. 

The following table, which is compiled from the Weekly 
Weather Reports for the fifty-two weeks énding August 2, 
1886, shows the number@of weeks with the temperature in 
excess or defect of the average, and the extent of the 
deficiency for the several districts. The averages used 
for the comparison are for the twenty years 1861-1880. 
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“ag ug £ Weeks below the average 

Ba ws 1°-2° 3-4 5°-6 78° 9°-10° 
Scotland, N. 7 6 15 16 6 2 — 
Scotland, E. II 4 17 IO 7 3 — 
England, N.E. 12 2 I4 13 8 3 — 
England, E. oe 39 3 I3 II I2 I 3 
Midland Counties ... 11 2 12 I3 9 2 3 
England, S. e10 7 I4 IO 6 2 3 
Scotland, W. ate, TIO 1°23 9 5 4 — 
England, N.W. .. 7 — 1 R U 2 3 
England, S.W. 7 6 14 I3 7 2 3 
Ireland, N. TERE) I 18 I5 5 4 — 
Ireland, S. ae 8 5 I9 IO 7 2 I 
Channel Islands 6 9 20 II 5 — I 


e 

From this it is seen that the high@st number of weeks 
during the year with the temperature above the average 
was twelve in the north-east of England, whilst the lowest 
was six in the Channel Islands. 

Throwing the weekly values together so as to form a 
monthly result, it is seen that November 1885 is the only 
month of the last twelve in which the resultant tempera- 
ture for the whole of the British Islands was above the 
average, and then the excess only amounted to 1°; of the 
remaining eleven months, one was inagreement with the 
average, one had a defect of 1°, four had a defect of 2°, 
three a defect of 3°, and two a defect of 4°. The three 
c@asecutjve months having the greatest deficiency of tem- 
perature were January to March, the defect averaging 
fully 3° for the entire period. 

The rainfall for the same twelve months was above the 
average during the six months September, October, and 
November 1885, aad January, May, and July 1886, the 
excessgbeing larger in England than in Scotland or 
Treland. It was in fair agreement with the average in 
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March and April, and in defect in the four months 
August and December 1885, and February and June 
1886. ° CHAS. HARDING 


THE PLIOCENE BEPOSITS OF NORTH- 
WESTERN EUROPE ° 

JS the series of stratigraphical monographs on which 

the Geological Survey is engaged, the preparation pf 
the volume treating of the Pliocene deposits has been 
assigned to Mr. Clement Reid. In pursuance of the plan 
on which these works are being written, I requested him 
to visit some of the Continental fegions where deposits 
of corresponding age are best developed, and a personal 
acquaintance with which would extend his knowledge of 
their English equivalents. He has accordingly spent 
some time recently in Belgium and Holland, and 
among other localities visited the well-known exposures 
of the Diestian beds around Diest and Antwerp. The 
sections there laid open, the remarkable assemblage cf 
organic remains contained in them, and the peculiar con- 
dition in Which the shells at Diest have been preserved 
led him on his return to this country to re-examine the 
cfrious deposit of ironstone at Lenham, on the North 
Downs, in which, so far back as 1857, the occurrence of 
Pliocene shells was announced by Prof. Prestwich. Doubt 
was cast upon this identification of the age of these 
shells: by many geologists they were looked upon as 
Lower Eocene, though their origina] discoverer has con- 
sistently maintained his opinion. Mr. Reid has now been 
fortunate enough to obtain a considerable number of 
additional species that settle beyond doubt the Pliocene 
age of the Lenham beds, and thus confirm the view of 
the veteran Oxford Professor. The establishment of this 
point raises questions of such wide interest in geology 
that I feel justified in anticipating the appearance of the 
memoir in which the facts will be detailed. At my 
request Mr. Reid has drawn up the following report, 
which briefly embodies the facts he has brought to nouc, 
and touches upon some of the problems which they 
suggest. ARCH. GEIKIE 


Some years ago Prof. Prestwich ‘announced the dis- 
covery of beds of Pliocene age at a height of over 600 
feet on the North Downs (Quart. Fourn. Geol. Soc., vol. 
xiv. p. 322). The bad preservation of the fossils, how- 


_| ever, led Mr. S. V. Wood, who examined them, to mark 


all the species as doubtful, though he was inclined to 
agree that they were probably Pliocene. Owing -to the 
unsatisfactory nature of the paleontological evidence, 
and apparently also to an accidental mixture of Eocene 
fossils from other localities, this discovery has been dis- 
credited or ignored, though Prof. Prestwich himself has 
always maintained its accuracy. 

Recently, while preparing an account of thé British 
Pliocene beds for the Geological Survey, it has been 
necessary for me to examine any outlying deposits which 
have been considered to belong to that period. For this 
purpose I paid a second visit to Lenham, near Maidstone, 
having several years ago examined that locality with no 
satisfactory result, owing to the obscurity of the sections. 
A number of blocks of fossiliferous ironstone were ob- 
tained from pipes in the Chalk—just as the original speci- 
mens were found. These were brought to London, care- 
fully broken up, and impressions taken from the moulds 
of fossils with which the ironstone was filled. By this 
means a series of casts was obtained very much better 
than the obscure impressions so-doubtfully determined by 
Mr. S. V. Wood. Tbe result of the examination of these 
fossils has thoroughly corroborated Prof. Prestwich’s 
view, for there is not a single Eocene species among 
them. With two or three exceptions they are all known 
Pliocene forms; some are new to England, though oc- 
curring in France and Itdly. 
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The species obtained were the followin 
ations in every case being indorsed by 
and Newton :— 


, my determin- 
essrs. Sharman 


Pyrula reticulata, Lam. 
Nase prismatica, Broc. diluvii, Lam. 
Ringiculg ventricosa, J. Sow. England) 
Pleurotoma turrifera Q), Nyst.| Leda, sp. (ngt Z. myalis) 
consobrina (?), Bellardi Nucula, sp. 


Arca lactea, Linn. 


è (new to 


” 


. (Upper Miocene) | Diplodonta rotundata, Mont., 
ss Jouanneti (?), Des M.! oval var. 
(Upper Miocene) Cardium, 3 sp. 


Trophon muricatus, Mont. * | Cardita senilis, Lam. 
Certthium tricinctum, Bwoc. ey Basteroti, Laj. 
Turritella incrassata, J. Sow. s» gracilis, Munster 
Fusus, sp. (= an undetermined Tapes, sp. 

Red Crag species) ' Gastrana fragilis, Linn. 
Scalaria clathratula, Turt. | Tellina donacina, Linn. 
Margarita trochoidea (?), S. V.' Mactra, sp. 


Wood, var. ı Lutraria elliptica, Lam. 
Trochus millegranus, Phil. | Teredo (?) 
Natica, 2 sp. | Zerebratula grandis, Blum. 


Bulla lignaria, Linn. | Lunulites (?) 
Ostrea, sp. (young) | Balanus, sp, 3 
Pecten, 2 sp. , Diadema (è) 
Pectunculus glycimeris, Linn. i e 

The first thing that strikes one in this list is that the 
whole of the living species are southern forms, and the 
nearest allies of the extinct species belong to much 
warmer seas than ours. This, and the general character 
of the fauna, and proportion of extinct species, lead me 
to refer the beds to the Older Pliocene period, and to 
correlate the deposit with our Coralline Crag and with 
the Lower Crag or Diestian of Belgium. The fossiliferous 
clay of St. Erth, in Cornwall, I also think is of about 
the same age, and not newer. 

Some curious questions are raised by these recent dis- 
coveries, and by others equally remarkable in Belgium 
and Holland. We now find that, instead of the Older 
Pliocene period being one of elevation, there must have 
been wide-spread submergence over great part of Western 
Europe. A few years since the Coralline Crag was gene- 
rally considered to be our only representative of the 
period, and as it did not rise much above the sea-level, it 
was often assumed that much of the rest of England was 
dry land. Now it is known that Pliocene beds cap the, 
highest parts of the North Downs, and from the undis- 
turbed position of the shells, unworn, and generally with 
the valves united, it is evident that the depth of water 
must have been sufficient to prevent the deposits at the 
bottore being affected by storms. A subsidence sufficient 
to allow only 20 or 30 fathoms of water over the highest 
parts of the North Downs (and the depth in which the 
Lenham shells lived could hardly have been less) would 
submerge the whole of the east and south of England, 
except a few hills. 

In Cornwall also there appears to have been a sub- 
mergence to a considerable depth, for the St. Erth clay 
was evidently laid down in still water, which would not 
be found at a less depth than 40 or 5o fathoms in à dis- 
trict exposed like this to the Atlantic swells. The fossils 
also in that clay point to some considerable depth of 
water, while the general flattened contour of the country 
suggests that this district has nearly all been submerged 
within a comparatively recent period. The lower parts 
of Cornwall form a smooth, undulating country, out of 
which rise abruptly the higher hills. Round one of these 
hills—St. Agnes Beacon—coarse sand is found at a high 
level. This is probably a beach deposit of the same age 
as the clay at St. Erth, though ajb fossils have now dis- 
appeared from it. Cornwall seems at that period to have 
formed a scattered archipelago like the Scilly Islands, 

Among the hard rocks of Cornwall denudation does not 
appear much to have changed the general configuration 
of the country since the Older Pliocene period. Moreover 


e 

fhe Pliocene deposits were probably never continuous or 
thick, but merely formed patches in sheltered places and 
round the shores; the rest of the sea-bottom being rocky. 
In the south-east And east of England, however, the case 
was different, for the rocks of that region are eoft and 
much more easily denuded. The position of the Lenham 
beds, at the very edge of an escarpment, over 600 feet 
above the sea, indicates that the great valleys of the 
Thames and Weald have to a large extent been excavated 
since Pliocene times. 

On the other hand, the question arises whether the 
elevation of the Wealden axis was still in progress during 
the Pliocene period. That the greater part of this 

‘enormous disturbance had been completed before that 
period seems proved by the absence of any Pliocene beds 
in the Hampshire or London basins in the synclinal folds 
parallel with the Weald. But there is possibly evidence 
of less violent movements of upheaval in the different 
levels at which Older Pliocene beds now occur, We find 
the Coralline Crag slightly above the'present sea-level, 
the Lenham beds 610 feet above, while at Utrecht 
depostts of about the same age are found at a depth 
of at least 1140 feet below the sea, and their bottom 
has not yet been reached.! If the movements in North- 
Western Europe have been regular and of equal amount 
everywhere, then, taking the Downs near Lenham as the 
starting-point, with a depth of 20 fathoms, we should 
expect to find in the Coralline Crag the deposits and fauna 
of 120 fathoms, and at the bottom of the well gt Utrecht 
those of 310 fathoms. ° 

A Pliocene fauna of over 300 fathoms would be most 
interesting to examine, but of such a fauna no trace has 
yet been detected anywhere i$ North-Western Europe. 
The Pliocene deposits, though now at such different levels, 
are shown by their included fossils to have been laid down 
in about the same depth of water. Though differing 
much in mineral composition at the various localities, 
they nevertheless agree as closely in regard to their shells 
as the very different nature of the sea-bottoms would lead 
us to expect. The whole 1143 feet of Pliocene and Pleis- 
tocene beds at Utrecht consists of essentially shallow- 
water deposits, pointing to a continuous depression. 

Were we to assume that the present positions of the 
Pliocene deposits of the north-west of Europe represent 
the relative depths at which the beds were originally laid 
down, a curious difficulty would present itself in any attempt 
to compare the Pliocene and recent sea-bottoms. Any deep 
depressions in the seas around Erfgland are now filled 
with cold water and contain an Arctic fauna. In similar 
depths during the Pliocene period one would expect to find 
a similar fauna, unless there existed, as in the Mediterra- 
nean, a barrier to cut off the Polar currents, or unless 
there was at that time no cold area at the Pole. Neither 
of these explanations seems sufficient, and it is more 
probable that tho%e geologists are right who maintain 
that the direction of the movements in areàs of sub- 
sidence or elevation remains the same during long periods. 
Holland may thus have undergone continued, thoygh 
probably intermittent, depression since the early part of 
the Pliocene period ; thus allowing the accumulation of 
a great thickness of shallow-water Newer Tertiary beds. 
The axis of the Weald, including the Downs near Len- 
ham, has been correspondingly elevated. Suffolk was 
little affected, and the deposits were therefore, in that 
district, thin and largely of organic origin. . 

I do not bring forward these conclusions as to elevation 
and submergence as indisputable facts, but merely aggthe 
results of my recent studies in the Pliocene beds at home 
and on the Continent. Any day new discoveries may 
profoundly modify otr views, but the curious facts will 
remain, that Northern Europe has yielded only a shallow- 
water Pliocene fauna, and no trage of boreal outhers such 


* See Dr. J. Lorié, “ Contributions à la Géologie des Ways-Bas,” 
Archives du Alusée Teyler, ser. ii. vol. ii. part 3. 
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as occur in our existing seas—and this notwithstanding 
the very different levelsat which Pliocene beds now occur 
. CLEMENT REID 
e e 


z - 
EARTHQUAKE-RECORDERS FOR USE IN 
OBSERVATORIES 


TWO years ago the writer described in NATURE (vol. 
XXX. pp. 149 and x74) some of the instruments which 
he had designed and used in Japan for the registration and 
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analysis of earthquake movements. In response to appli- 
cations from the directors of several, observatories, who 
wished go add seismometric apparatus to their other 
equipment, arrangements were some time ago made with 
the Cambridge Scientific. Instrument Company for, the 
manufacture of instrument’ by aid of which the observa- 
tion of earthquakes might become part of the ordinary 
work of any metéorological or astronomical station where 
such movements occasionally occur. In the design Qf 
these seismographs the object has been kept in view of 












































* Fic. 1.—Complete three-component seismograph, for motions in all direction ,. 


making them easily capable of use by observers who have 
not made seismometry a special study. They are entirely 
self-recording, and require little attention during the long 
ingervals which must, in most situations, be expected to 
elapse between one period of activity and the next. 

One group of instruments is arranged to give a com- 
plete record of every particular of the movement by 
resolving it into three rectangular components-~one 
vertical and two ehorjzontal—and registering these by 
three distinct pointers on a sheet of smoked glass which 
is made to revolve uniformly by clockwork. A single 











Fic. 2.—Duplex pendulum seismograph, for horizontal moticn. 


earthquake always consists of many successive displace- 
ments of the ground; hence the record traced by each 
pointer on the m@ving plate is a line comprising many un- 
dulations, generally very irregular in character. The ampli- 
tude, period, and form of each of these are easily measurcd, 
and by compounding, the three we obtain full information 
regarding the directifn, extent, velocity, and rate of 
acceleration of the movement at any epoch in the dis- 
turbance. 

This group of instruments is shown in Fig. I. In the 
centre is the plate of smofed glass, which gets its motion 
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through a friction-roller from a clock furnished with a 
centrifugal governor, acting by fluid-frictidn, and balanced 
so that its speed is hot sensibly affected by the shaking of 
the ground. The clock is started into motion by means 
of a Palmieri seismoscope, which appears jin the figure 
behfnd the plate, on the right.¢ This is a stall common 
pendulum whose bob carries at the bottom a piece of 
stiff platinum wire thgt projects into a recess in a cup of 
mercury below—the recess being formed by an iron pin 
standing lower than the surface of the surrounding mer- 
cury. On the slightest shaking of the ground, contact 
with the edge of the mercury takes place, and this closes 
a circuit which releases an electro-magnetic detent and 
starts the clock. This occurs during the preliminary 
tremors which are usually found in advance of the main 
movements of an earthquake. The same circuit starts 
another clock (of the escapement type) which fulfils 
two functions. It marks time on the revolving plate 
during a part of the first revolution, and then continues 
to go as an ordinary clock, so that, by inspecting its dial 
afterwards, the interval which has elapsed from the oc- 
currence of the earthquake is known, and the glate of the 
shock in hours and minutes is thus determined with as 
much precision as the phenomenon admits of. This pert 
of the apparatus is omitted from the figure. The two 
horizontal components of motion are recorded by a 
pair of horizontal pendulums, set at right angles to 
each other, but with their indices inclined so that they 
write side by side on one radius of the plate. The pen- 
dulums are supported on a single stand, but with inde- 
pendent adjustments for position and stability. Each has 
two pivots, consisting of hard steel points, which turn in 
sapphire centres, At the pivots and at the tracing-points 
every effort has been made to avoid friction. The indices 
are of aluminium, and a part of their weight is taken by 
springs (not shown in the figure), so that their pressure 
on the plate may be no greater than is necessary to pro- 
duce a trace on the sooty film. The vertical component 
of motion is recorded by the instrument which appears 
behind the clock. A massive bar, free to move vertically 
about a horizontal axis, is held up by a pair of long spiral 
springs. Its equilibrium is made nearly neutral by ap- 
plying the pull of the springs at a suitable distance below 
the horizontal plane through the axis of support, in the 
manner described in the article to which reference has 
already been made. A bell-crank lever with a jointed 
index gives a multiplied trace of the apparent vertical 
oscillations of the bar, which correspond to vertical dis- 
placements of the ground. In this instrument, as in the 
otherswsapphire centres are used to minimise friction. 

Records inscribed@on the plate are preserved by var- 
nishing the plate, and using it as a “negative” to print 
photographs. The motion, as recorded, is magnified to 
an extent which experience of Japanese earthquakes has 
shown tb be desirable in dealing with disturbances ranging 
from those which are just recognisable as earthquakes up 
to those which are to some extent destructive. For great 
earthquakes, separate apparatus of the same type js de- 
signed, in which the multiplying indices are dispensed 
with, and the.scale and style of the other parts are con- 
siderably modified. 

Another and distinct instrument, also manufactured by 
the Cambridge Company, is the duplex pendulum seismo- 
graph, shown in Fig. 2. A massive bob is hung by three 
parallel wires from the top of a three-cornered box, and is 
reduced to nearly neutral equilibrium by being coupled by 
a ball-and-tube joint to the bob of an inverted pendulum 
below it. The two form a system which can be made as 
nearly astatic as is desirable, andeso furnish a suitable 
steady-point for the horizontal part of earthquake move- 
ment in any azimuth. The motion is magnified and 
recorded by a vertical lever geared to the upper bob by a 
ball-and-tube joint, supported gn gimbals from a bracket 
fixed to the box, and furnished with a jointed index 


Which writes on a fixed plate of smoked glass. Records 
of the kind which the duplex pendulum gives are of 
course incompleté in two important particulars: they 
show nothing of the vertical moti8n (which, however, is 
usually a comparatively small part of the whof), and 
they show nothing of the relation of “te to edisplace- 
ment throughout the @isturbance. But they exhibit very 
clearly the change of direction which the movements 
undergo, and the actual directien taken by any pro- 
nounced element of the shock. The writer has recently 
learnt from his former assistant, Mr. Sekiya, now Pro- 
fessor of Seismology in the University of Tokio, that as 
many as fifteen of the duplex pendulum seismographs 
are in use by official and private observers in Japan. 

The instrument shown in the figures are now on view 
at the Edinburgh International Exhibition (Court 21, 
No. 917). *Similar sets are being made for the Lick 
Observatory, California, the Ben Nevis Observatory, and 
other places. It is scarcely necessary to add that they 
show the high finish and perfection of workmanship 
characteristic of the Cambridge Company’s manufactures. 
To M@. Horace Darwin the writer is especially indebted 
for a number of suggestions the adoption of which has 
contributed much to scientific accuracy in details and 
simplicity in structural arrangements. 

J. A. EWING 





THE INSTITUTION OF NAVAL ARCHITECTS 
AT LIVERPOOL s 


Te Institution of Naval Architects departed this year _ 


from their almost invariable custom of holding 
meetings in London, and had a®most successful series of 
meetings at Liverpool. The papers read were few in num- 
ber, but they were of special, and, in some cases, unusual 
interest. The meetings were attended bya large number 
of the Members of the Institution, as well as Liverpool 
scientific men, shipowners, underwriters, engineers, and 
others interested in the subjects of discussion. A local 
paper was read by Mr. G. F. Lyster, C.E., the Engineer 
to the Mersey Dock and Harbour Board, upon the Docks 
of Liverpool; Prof. F. Elgar read a paper upon “ Losses 
of Life at Sea”; Mr. B, Martell upon “The Carriage of 
Petroleum in Bulk on Over-sea Voyages”; Mr. W. John 
upon “ Atlantic Steamers”; and Mr. W. Parker on the 
“ Progress and Development of Marine Engineering.” 
Prof. Elgars paper upon losses at sea has attracted much 
attention. It contains aegeneral aflalysis of the losses 
that happened during the triennial period that has 
recently caused so much controversy as to whether loss 
of life at sea is increasing or not, viz. the three years 
1881-83. Details are given, in a set of tables appended to 
the paper, of the steamers and iron sailing ships belonging 
to the United Kingdom, of and above 300 tons gross 
register, that were” reported to the Board of Trade as 
foundered or missing during the five calendar years 
1881-85. The facts contained in these tables show clearly 
the great advantage it would be to the shipping com- 
munity if such information were published periodically 
in a clear and convenient form. Probably nbd docu- 
ments that emanate from any Government Department 
are more bewildering, or more difficult to extract any 
tangible information from, than the voluminous and com- 
plicated returns of wrecks and casualties, and of lives lost 
at sea, that are published annually by the Board of Trade. 
We hope that the attention of the Royal Commission 
now sitting upon Loss of Life at Sea, has been forcily 
directed to the many imperfections and the comparative 
uselessness of the present published returns that profess to 
deal with these matters ; and that one of the Committee’s 
recommendations will be that something should be done 
to make them clear and instructiye. ° 
There is another cognate matter which we hope Will also 
be dealt with satisfactorily by the Royal Commission, viz. 
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the manner in which wreck inquiries are now cênducted? 
As matters stand, the evidence obtained at those inquiries, 
and the rulings that are given by the Courts, have no 
scientific or practical galue. There is mo class of quasi- 
scientigg literature that we know of which contains more 
bad science than is to be found in the rulings of the 
Wreck Inquiry Courts. Prof. Elggr puts the case very 
mildly when he says that the returns of the Wreck In- 
quiry Courts are not all that might be wished as regards 
the publication of fact$ connected with losses, and that 
they are often imperfect and erroneous where difficult 
technical points are involved. He adds that “this pro- 
bably arises from the perfunctory character of many of 
the inquiries; as it has been explained by the Wreck 
Commissioners that the number of inquiries, and the dis- 
tant places at which they are sometimes held, often make 
exhaustive inquiries impossible.” ° 

Nothing can be held to excuse imperfect inquiries into 
the causes of those losses at sea which have formed the 
subject of so much public discussion and excitement, and 
respecting which a Royal Commission is now sitting ; and 
nothing would be more likely to promote an incregse of 
knowledge, or to lead to the adoption of precautions for 
preventing losses, than thorough and trustworthy inquiries 
into the causes of those losses that so frequently occur. 

The conclusions arrived at by Prof. Elgar in his paper, 
as the result of an examination of the analysis contained 
in it, are the following :— 

(1) The shifting of cargoes is one of the chief causes 
of the fof{Mdering of steamers and iron sailing ships at 
sea, independently of mere depth of loading. 

(2) Dangerous shifting of grain sometimes takes place 
through hasty and imperfgct stowage, inefficient shifting- 
boards, or weakly-constructed end bulkheads, or through 
the omission to fit end bulkheads, where such are re- 
quired on account of the density of the cargo; and 
dangerous shifting of coal sometimes takes place, because 
it is carried in compartments that are not fitted with 
shifting-boards. 

(3) Many steamers carrying grain and coal cargoes— 
notably the class of narrow three-decked steamers built 
several years ago—are vessels that have insufficient stiff- 
ness when fully laden, to resist heeling to a dangerous 
angle, in the event of cargo shifting or of water getting 

elow. 

(4) The effect upon such vessels of the shifting of cargo, 
and of water below, is generally to hold them over at a 
considerable angle o$ inclinatign, but not to completely 
capsize them. 

(5) Pumping power at the bilges is often an essential 
condition of preventing loss in such circumstances, and of 
getting a vessel righted. 

(6) The stability of these vessels when laden with the 
various cargoes they are likely to carry, should be com- 
pletely determined by calculation befove they are sent to 
sea; and elear instructions, based upon the information 
so obtained, should be framed for the guidance of those 
who are responsible for their loading. Such instructions 
should include particulars of the empty spaces to be left 
in the ’hween decks, or of the weight of ballast to be 
carried, or both, for each class of cargo. 

(77 All the authentic particulars procurable of ships 
that have foundered and are missing, and of the circum- 
stances and the manner in which the foundered ships 
were lost, should be collected and published periodically 
for the information of the shipping community. 

(8) The losses of steamers through the shifting of 
carBoes setm to be chiefly among the narrow steamers of 
the three-decked type that were built several years ago. 
The steamers of that type that have recently been built 
have more beam and much greater stability than those 
formerly*built, and if may be confidently hoped that the 
attention, which has beer? given to this matter of late, and 
the improvements that have consequently been introduced 








into this type of vessels, will lead to a diminution of losses 
among them. ° A 

Mr. Martell’s paper upon “ The Cafriage of Petroleum 
in Bulk $n Over-sea Voyages” deals very fully with the 
history of the carriage of petroleum by sea, and the 
special precalitions that are necessary to enable it t be 
carried safely and economically in ships. Besides those 
points, however, *that are special,to the treatment of 
petroleum as a cargo, there are others which naturall 
grow out of a consideration of the subject. Ther 
is, for instance, the important question of the use 
of liquid fuel for marine propulsion. The mechanical 
difficulties involved by this have now been overcome, so 
that astazkz, the residuum of crude oil, might be profitably 
used as fuel for steamers employed upon compara- 
tively short voyages. It is largely and successfully used 
for marine propulsion on the Caspian Sea, where oil is 
very cheap and coal is very expensive. The chief obstacte 
at present to extending the use of this fuel is its cost. 
The price of astatki at Baku varies from 4d. to Is, 3d. per 
ton ; the carriage by rail to Batoum raises the cost at that 
port to abqut 1/.; and after adding freight charges for 
bringing it to this country, its total cost on delivery would, 
acgording to Mr. Martell, be not less than 24 2s. From 
these figures it must be evident that while the best steam 
coal can be shipped at Cardiff for about 9s. per ton, liquid 
fuel cannot be economically used in competition with it. 
As the cost of transport of liquid fuel from Baku to Batoun 
becomes reduced—and this can only be a question of 
time—there is no doubt that liquid fuel will come into 
general use for local steamers, and most likely for many 
steamers trading in the Mediterranean. 

Mr. W. John refers, in his paper upon “ Atlantic 
Steamers,” to several matters that are of importance to 
the travelling public. He advocates the adoption of 
twin-screws in first-class Atlantic steamers as a provision 
ageinst total breakdown in the event of a shaft, or of any 
other vital part of the propelling machinery, giving way. He 
also advocates a middle-line bulkhead, and greater internal 
subdivision generally, so that ships may be more safe in 
the event of a compartment being bilged through col- 
lision. Mr. Sohn states that improved designs for the 
Atlantic passenger steamers of the future now form the 
subject of work and investigation in the drawing-oftices 
of several shipyards. The developments that are taking 
place are, doubtless, generally in the direction of provid- 
ing greater safety against accidents to the hull of the ship. 
or to the propelling machinery, by means of greater n- 
ternal subdivision and twin-screw engines. Higher speeds 
than any yet realised are being contemplated by bwilding 
purely passenger vessels that will cary no cargo; and 
many improvements of details, which are in the d:rection 
of making the accommodation for passengers more like 
that furnished by a first-class hotel, are also being devised. 

Mr. Parker’s paper upon “ The Progress and Dtvelop- 
ment of Marine Engineering” forms a supplement to 
one read by Mr. F. Marshall before the Institution of 
Mechanical Engineers at Newcastle-on-Tyne, in 1881. 
Mr. P&rker traces the progress that has been made in 
economy of steam propulsion since the introduction of the 
triple expansion-engine by Mr. A. C. Kirk in 1874. Mr. 
Kirk fitted triple expansion-engines to the Propontis for 
Mr. W. H. Dixon, in that year, with boilers designed for 
a working pressure of 150 lbs. per square inch; but the 
boilers did not prove satisfactory, and were ultimately 
removed. The ne&t triple expansion-engines were those 
of the yacht Zsa, designed by Mr. A. Taylor, of New- 
castle-on-Tyne, in 187%; and those of Messrs. G. Thomp- 
son and Sons’ steamer, 4 berdeen, which were constructed 
by Mr. A. C. Kirk, in 1881, for a steam pressure of 125 lbs. 
per square inch. The Aberdeen was the real pioneer 
vessel of the triple expansion type of engine; as it was 
proved in her that triple expansion-engines could be made 
not only to fulfil all the a ae conditions of working at 
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sea, but to effect a great economy in coal-consumption. 
Since then the new system has come rapidly into use, 
and shipbuflders and marine engineers are now looking in 
the direction of tripleeand quadruple expansio’-engines 
for the economical advantages of high-pressure steam in 
futuse ships. ? ° 

It is estimated that the present triple-expansion marine 
engine, with 150 Ibs, of steam-pressure, has an advantage 
of from 20 to 25 per céht, in economy of coal consumption, 
ower the ordinary compound engine with go lbs. pressure, 
which it is rapidly supplanting. These results have been 
achieved through a clear, appreciation of the waste of 
energy which is caused by the alternate heating and 
cooling of a steam c¥linder that takes place in conse- 
quence of the difference of temperature at which the 
steam enters and leaves it. The steam. jackets introduced 
by James Watt as a cure for this were imperfect and 
wasteful in their action. An effectual remedy has been 
found as the result of many years of study and experi- 
ment by men of science and engineers, by expanding the 
steam successively in several cylinders, so as to make the 
Variation of the temperature of the steam in each cylinder 
as small as possible. i 





5 
NOTES 


WE greatly regret to announce the death of Mr. George 
Busk, F.R.S., the well-known surgeon and naturalist, in the 
Seventy-eighth year of his age. We must reserve a detailed 
notice of Mr. Busk’s life and work. 


GEOLOGISTS will be sorry to hear of the death of Mr. Gerrard 
Kinahan, son of the-well-knowa geologist of the Geological 
Survey of Ireland. Last October he accepted an appointment 
in the service of the National African Trading Company. The 
last letter received from hin gave an interesting account of his 
explorations up the southern tributaries of the Niger. Ile died 
‘on May 23 from a wound with a poisoned arrow in a fight with 
the native tribes at a place called Anyappa. His training as a 
chemist and geologist at the College of Science in Dublin and 
also at the School of Mines in London had thoroughly qualified 
him for original research, and his quietly enduring temperament 
and kindliness of nature augured a most successful scientific 
future, whether at home or abroad. But he has been cut down 
on the very threshold of his career—ancther young victim to 
the dangers of African exploration. 


THE death is announced of Dr. R. J. Mann, F.R.C.S., 
aged sixty-nine. Dr. Mann was for three years President 
of the” Meteorological Society, and was a Member of the 
Astronomical, Geographical, Photographic, and other Socie- 
ties. He gave up his medical practice to take a Govern- 
ment appointment in Natal, where he served as head of 
the Edueation Department and Medical Officer for many years. 
On his return, about 1864, he became Emigration Agent for the 
Colony, and when, some ten years later, he resigned that post, 
he devoted himself to his favourite scientific pursuits. He was 
a popular and prolific writer. The protection of buildings from 
lightning was a subject on which he wrote a gool deal, and for 
which he did much valuable work. 


M. CHEVREUL, the illustrious French chemist, will complete 
his hundredth year on Monday next. A grand fé/e at the Mu- 
seum in honour of the occasion is being organised. Delegations 
from foreign countries as well as from the provinces are expected. 
In one of the sa//es at the Museum there is to be an exhibition 


presenting a rdsemé of the scientific lafours and discoveries of- 


M. Chevreul. The banquet will be aé®noon, in order that the 
famous centenarian may himself be present. 

Our Vienna correspondent writes :—‘“ Dr, von Frisch, 
having recently experimented on preventive inoculations for 
hydrophobia, has made a prelimfhary communication to the 
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Wienna A&idemy of Sciences, in which he states that it was im- 
possible for him to prevent the breaking out of rabies by means 
of Pasteur's methodeif the infecting virus (of at least fourteen 
days’ incubation) Were administerede to previously healthy 
animals by trepanning. This latter method of artificial # fection 


j of animals Dr. von Frisch suggests to be the only safeeone. He 


made his experiments on®abbits and on dogs. At first sixteen 
healthy rabbits were trephined, and the virus (of sixteen days’ 
incubation) was injected under the du® mater, Fifteen of these 
rabbits were then subjected at intervals to the usual preventive 
inoculations, the remaining one not being inoculated. All these 
animals except one, which, as Frisch believes, was not sufficiently 
infected, died between the fourteenth and thirty-third day after 
infection, with symptoms of rabies, and if particles of their 
spinal cord were injected into healthy rabbits, the latter also 
became rabia. Similar. experiments were then made on dog , 
and with the same results. But a series of rabbits infected by 
subcutaneous injection of the virus, and then treated by Pasteur’s 
method, continue healthy up to the present time.” 


TH¥e Grosvenor Museum for Chester and North Wales was 
opened at Chester on Monday by the Duke of Westminster. 
The new museum is intended as the home of four influential 
local societies—namely, the Chester Society of Natural Science, 
founded by Charles Kingsley; the Chester Archeeol ogical 
Society, which is closely associated with the name of the late 
Dean Howson ; the Chester Schools of Art ; and the Chester 
Science Classes, The first floor is devoted entirelysfo science, 
except one room to be used as a laboratory, a committee-room, 
anda model-room for the school ofart, The upper floor is entirely 
devoted to the school of art. In she several rooms there are 
exhibited specimens illustrative of the natural history of the 
district, water-colour drawings, collections of antiquities, oil 
paintings, wood carvings, a collection of pictures by members of 
the Art Club, appliances for science teaching, memorials of 
Canon Kingsley and Dean Howson, a collection of objects 
illustrative of Oriental art, a magnificent collection of tapestry, 
choice embroidery, lace, porcelain, textile fabrics, &c. 


THE autumn congress of the Sanitary Institute of Great 
Britain will be held in the city of York on September 21 and 
following days, under the Presidentship of Sir T. Spencer 
Wells, Bart. 


THE summer meeting of the Institution of Mechanical En- 
gineers will be held on Twesday moming, August 17, and 
Wednesday morning, August 18, at 25, Great George Street, 
Westminster. The following papers have been offered for read- 
ing and discussion after the address by the Pre ident :—Experi- 
ments on the steam-jacketing and compounding of locomotives 
in Russia, by M. Alexander Borodin, of Kief; on the working 
of compound Iocomoteves in India, by Mr. Charles Sandiford, of 
Lahore ; description of a portable hydraulic drillii?g-machine, 
by M. Marc Berrier-Fontaine, of Toulon ; description of the 
Blackpool electric tramway, by Mr. M. Holroyd Smith, of 
Halifax; on triple-expansion marine engines, by Mr. Robert 
Wyllie, of Hartlepool. j 

THE French Association for the Advancement of Sctence 
begins its annual meeting to-day at Nancy. 


THE lectures recently delivered at Oxford by Prof. Sylvester 
on his “New Theory of Reciprocants,” will appearein the 
coming numbers of the American Fournal of Mathematics. The 
lectures are presented in quite simple style, and willebe exowed - 
ingly interesting to all students of the modern- algebra, or, more 
accurately, of the theory of invariants. The first eight or nine 
lectures will appear in the forthcoming number of the Yourna/, 
vol. viii. No. 3. m hd 

A Socrery for the study of anthropology has been fainded in 
Bombay. Before the departure of the East Indian mail the 
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second ordinary meeting of the Society had been held, and Mr: 
E. Tyrrel-Leith, the President, was able tọ give a very satis- 
factory account of ifs prospects. . 


THE eport of the Directors and Secretary of the City and 
Guilds of kondon Institute on the technological examinations of 
the present year has just been issued. elt states that there is a 
large increase in the number of candidates who presented them- 
selves, and a satisfactory 4ncrease in the number of those who 
have passed. In 1885, 3968 candidates were examined, of whom 
2168 passed. In 1886, 4764 candidates were examined, of 
whom 2627 have passed. Examinations were held this year in 
48 subjécts. Applications for examination were received in all 
the 49 subjects, but, as only one candidate presented himself in 
sugar manufacture, in accordance with the regulations of the 
Institute no examination was held in this subjects Last year 
examinations were held in 42 subjects. The subjects in which 
there has been the greatest increase in the number of candidates 
are mechanical engineering, plumbers’ work, electric lighting, 
and gas manufacture. One new subject was this year adged to 
the list—namely, brickwork and masonry, in which 99 candidates 
came up, and of these 57 satisfied the examiners. In addition 
to the practical examinations in weaving and pattern designing, 
in metal-plate work, in carpentry and joinery, and in mine-sur- 
veying, which had been previously held, a practical examina- 
tion was held this year for the first time in typography. Seventy- 
seven candigatés presented themselves for this examination, of 
whom 32 hive succeeded in obtaining a certificate. From the 
returns furnished in November last, it appears that 7660 persons 
were receiving instruction ingthe registered classes of the Insti- 
tute, as compared with 6396 in the previous year. This increase 
is due partly to increased attendance at some of the classes, and 
partly to the formation of new classes, the number of classes in 
connection with the Institute having increased from 263 in the 
Session 1884-85 to 329 during the past year. These classes 
were held in 116 different towns of the United Kingdom. 203 
prizes have this year been awarded, being an increase of 26 on 
those granted last year. These awards include 180 money 
prizes, 65 silver and 138 bronze medals, of which 62 are in the 
honours grade and 141 in the ordinary grade. Last year there 
were 177 money prizes, 51 silver and 126 bronze medals. 


THE Norwegian Meteorological Institute of Christiania has 
adopted,an ingenious plan for disseminating its weather reports 
among the farmers, fishermen, &@. Thus, on the brake of 
every train departing from the capital to any part of the country 
after 3 p.m. a signal is exhibited indicating the weather to be 
expected for the ensuing twenty-four hours. These signals are 
very simple, consisting of red and white triangles, squares, and 
balls, each of which, or several combined, Dave their meaning ; 
a white ball, for instance, ‘‘fine weather,# &c. These signals 
will also be“displayed from the masts of several coasting steamers. 
The arrangement is in force from July 1 to October I. 

AeCCORDING to the official returns of the Minister of Educa- 
tion in Prussia the number of students in philology and the 
kindred subjects of philosophy and history in that kingdom— 
now for a considerable time known to be sensibly on the decrease 
in the field of the ancient classics—has ‘altogether steadily 
declined from Michaelmas 1881 to Easter 1885. The number 
of students of philosophy, philology, anl history at the Uni- 
versities of Prussia amounted in the winter-session of 1881-82 
to 2@22, in he summer session of 1882 to 2535, in the winter 
session of 1882-83 to 2504, in the summer session of 1883 to 
2398, in the winter session of 1883-84 to 2311, in the summer 
session of 1884 to 2258, and in the winter session of 1884-85 to 
2181. Within a periog of 34 years, therefore, the decline in 
the numbgr of students of philosophy, philology, and history has 
been about 14 per cent. 


A LARGE specimen of the lizard tribe imported from Japan 
into the Colonial 4nd Indian tropical aquarium lately died in the 
act of extguding her eggs, numbering eight. One of her feet 
that had become broken during her existence was found to have 
grown again, A further consignment of turtles has arrived at 
the aquarium together with a Sumber of eggs, which have been 
placed in the CheJonian hatchery for incubation. Some fine 
specimens of foreign oysters have also #rived. 


THAT kingfishers possess a remarkable instinct to avoid those 
fish proving harmful to them is exemplified by the following in- 
cident. A correspondent informs ‘us that being infested with 
these birds he set traps for them in tweof his ponds, one con- 
taining minnows and the other perch. A capture was effected 
daily where the minnows were located, but on no occasion was 
a kingfisher caught near the perch pond, The latter fish are 
injurious to birds. 

M. GASTON TIssANDIER in a recent number of Za Nature 
describes the efforts made by himself and his brother to pursue 
the subject of aérial photography. For this purpose they sought 
the assistante of M. Paul Nadar, whose father made the first 
attgmpts twenty-eight years ago, to take photographs from 
balloons, An ascent was made on July 2 from Auteuil, the 
descent taking place after a voyage of about six hours at Ségrie 
in La Sarthe, the length of the journey being about 180 kilo- 
metres, ‘The maximum altitude exceeded 1700 metres. During 
the voyage M. Nadar succeeded in executing thirty instantaneous 
photographs, a dozen of which are, M. Tissandier says, unques- 
tionably the most perfect yet obtained from a balloon. These 
were taken at various altitudes, ranging from 800 to 1200 metres. 
They were perfect in all details, but lose by reproduction by 
heliogravure. Those taken at 1200 metres it has been found 
impos ible to reproduce at all, as they lose all their fineness in 
the process. The apparatus was placed in different positions on 
the edge of the car, sometimes being almost vertical, sometimes 
inclined so as to form with the horizon an angle varying from 
25° to 45°. The time in each case was 1/250th part of a second. 
M. Nadar has enlarged some of the photographs with the new 
Eastmann paper with reinarkable success. | It is obvious from 
the illustrations given in La Mature that the photographs have ` 
suffered in the reproduction, the details being slightly blurred 
and indistinct, but the streets, principal houses, gardens, &c., 
are perfectly clear in the two pictures which were taken at alti- 
tudes of 800 and 1100 metres respectively. 


A RECENT number of the British North Bornes Herald con- 
tains a report on the climate of North Borneo, by Dr. Walker, 
the principal medical officer, which is inferesting as being the 
first scientific account of the meteorology of this recent addition 
to the British Empire. The climate, Dr. Walker says, is notice- 
able for nothing more than for its equability and the absence of 
extremes. The temperature, rainfall, winds, natural phenomena 
generally, and the diseases are, for a tropical country, of the 
most mild and temperate types. The country is visited by the 
regular monsoons at the ordinary times ; the rainfall near the 
coast, according to records kept for seven years past, ranged 
from 1569 to 101'26, and averaged 124°34. The temperature 
recorded at the coast has ranged between the extremes of 67°°5 
and 94°°5 ; better arrangements are now being made for observing 
temperatures. The absence of tornadoes and earthquakes is to 
be noticed. The orfty indication at the present day of the exist- 
ence of volcanic action is a hot spring, which is reported to exist 
on an island near the coast. The bulk of the report is occupied 
with information of a pre medical kind, such as the chief 
diseases, and their respective effects on the various races, native 
and immigrant, in North Borneo ; sanitaria, and the like. 


AT a recent meeting of the Anthropological Institule at 
the Colonial Exhibition, Mr} Swettenham, of the Straits Civil 
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Service, read a paper on the races of the Straits Settlements, 
Of the Malays he said it was unlikely that hey could be in- 
digenous to the penin$ula, but where they came from, whether 
Java, Sumatra, or elsewhere in the Archipelago, is a question 
which has never yet met with a satisfactory answer. Their own 
tradifion is that they had a supethatural origin, ‘and that they 
crossed fiom Sumatra. Up to about 1250 they were pagans, or 
followed some form ofeHindoo worship, but about that time 
their conversion to Mohammedanism began. Up to this time, 
Malay, of all the Sumatran languages, had no written character 
of its own, but then Perso-Arabic characters were introduced, 
and many Arabic words, found their way into the Malay lan- 
guage, Relics of Hindoo superstitions are still found amongst 
the Malays and Negritos of the peninsula, and the customs even 
now observed, especially in Perak,.on certain occasions savour 
strongly of devil-worship. As to the Negritos, Mr. Swetten- 
ham remarked that the most complete collection of the clothing, 
weapons, and ornaments of these people ever yet brought to- 
gether will be found in the Straits Settlements Court of the 
Exhibition. His own observation led him to divide the Negritos 
into two widely different sections—the Sakai and th Semang— 
the former a people of moderate stature and large bones, rather 
fairer in complexion than Malays, with long unkempt wavy hair 
standing straight out from their heads ; the latter small and 
dark, with black frizzy hair close to their heads, like that of the 
Negro races. Some writers have found in the comparison of 
languages a connecting link between the Negritos of various 
tribes and Malays, and believe the former to show traces of 
Melanesian blood. The paper contains many interesting obser- 
vations on the manufactures of the Malays, and on the customs 
of these and the Negritos. 

WE have received two excellent memoirs of American men of 
science, recently read before the National Academy. The first 
is by Mr. J. D. Dana, and deals with the life and work of 
Arnold Guyot ; the second, the life of Jeffries Wyman, by Mr. 
A. S. Packard. In each case the work appears to be done 
admirably, and a list of the writings of the subject of- the 
memoir is appended. At the beginning of his account of 
Guyot, Mr. Dana notices as a remarkable fact in the history of 
American science, that, forty years since, the same Republic of 
Switzerland lost, and America gained, three men of science who 
became leading men of the country in their several departments 
—Agassiz in zoology, Guyot in physical geography, and Les- 
quereux in paleontological botany. A: fourth—De Pourtalés, 
who accompanied Agassiz—also deserves prominent mention, 
for he Was the pioneer of deep-sea dredging in America. The 
Society of Natural SGiences of Neuchâtel lost all four to the 
United States between 1846 and 1848, The memoir of Wyman 
(the list of whose papers, &c., reaches the number of 1875) con- 
cludes with a very touching portrait from the pen of Dr. Oliver 
Wendell Homes, and an ode by Mr. Russell Lowell. 

Nos. 25 and 26 of Excursions et Reconnaissances, which have 
just reached this country from Saigon, do not contain sq much 
matter of general interest as usual. In both M. Landes con- 
tinues his collection of the folk-lore of Annam, under the title 
‘ Contes et Légendes Annamites.” In No. 26 M. Silvestre, an 
official connected with the administration of native affairs, has a 
short paper on the Chao tribe of the Hung-hoa province of 
Tonquin, which is interesting as showing incidentally the vast 
number of various tribes, or tribes under Various names, which 
exist in French Indo-China. How far they are related to each 
` other and to some earlier race of which they are the fragments 
is one of the ethnological problems of the future. Lieut. 
Campion describes a voyage made in a despatch-vessel to various - 
islands lying off the coast of Cochin-China, which have hitherto 
been unvisited by Europeans ; and the indefatigable M. Aymonier 
continues the publication of an enyclopzedic work on Annam. 


© A RECÊNT number of the American Meteorological Journa’ 
contains an article on the notorious dust-storms of Pekin. These 
Occur in the dry se&son, especially in winter and early spring. 
They colne on at irfegular intervals, pérhaps six or eight times 
in the season, and last about three days. The wind is Resterly, 
most often north-west, and blows fresh or high. The condition 
of the streets of Pekin, Vil as that is, would not account for the 
heavy clouds of dust that come’ down with the storm. The 
mouth and eyes have to be protected®from the fine dust, which 
penetrates the closest room, and makes food to taste gritty. 
This abundant dust is spread over a large area. It extends 
eastward from Pekin to the sea, and south-eastward it regularly 
descends as far south as the Yellow River, and sometimes 
Shanghai, 10° of latitude away. The writer of the paper says 
this vast quantity of dust must come from the great deserts of 
Mongolia. ®A series of observations during one of these storms 
showed a fall in the thermometer when it came on, and a rapid 
change in the barometer, which rose from 786 mm. to 797 mm, 
making several rises and falls of less magnitude in the meantime. 
The clpuds, which the day before had been unbroken, rapidly 
cleared away ; the sun was so obscured that it could be inspected 
by the naked eye; it was also set in a ring. The wind showed 
diurnal variations, the air was dry, and one had a feeling of 
malaise and nervousness. After the wind went down, the baro- 
meter remained high for a day or two, and on its descent there 
was another, but much less marked, dust-storm. The storm thus 
appears to have been a gale accompanying an agea of high 
pressure, which came from the Desert of Gobi and travelled east- 
ward, The dryness of the wind and its abundant dust were in 
part due to this desert, which lies est and north-west of Pekin, 
and is not far away. In his great work on China, Richthofen 
discusses the geological effects of these storms, which are observed 
throughout the south and west of the Desert of Gobi, and further 
west are much worse than at Pekin. 


A LATE number of the Journal of the Asiatic Society of 
Bengal contains a short memorandum by Prof. Pedler, of the 
Presidency College, Calcutta, on certain experiments which he 
has made on the corrosion of the lead linings of Indian tea-chests 
—a subject of considerable importance in more senses than one. 
His conclusions are that tea properly manufactured in the 
ordinary way has no power to corrode lead 3 but if unseasoned 
and damp wood is used for the boxes, corrosion of the lead is 
almost certain, some varieties of wood acting more yiolently 
than others. Even with seafoned wood, if it becomes saturated 
with water, and be then placed in favourable circumstances of 
heat and moisture, corrosion takes place. The active agent, he 
thinks, does not exist ready formed in unseasoned wood, but is 
produced by a secondary action from the constituents of the 
wood. The corrosion is not due usually to contact action between 
the lead and the woo, but a volatile substance is gradually pro- 
duced from the unseasoned wood. The corrodihg agent is 
usually acetic acid in the presence of moist air and carbonic acid, 
but other acids of the same series are sometimes produced.and 
also act on the lead, and in the case of butyric and valeric acids 
the incrustation is of a greenish yellow, while that from acetic 
acid is whitish or yellowish. The lead being corroded by*these 
acids, which are produced by the decomposition of substances 
known to be present in the woods, the tea takes up the disagree- 
able odour of the latter after they have undergone the change in 
which acetic, bityric, and the other acids are formed, and will 
thus become deteriorated. è a 

THE additions to the Zoological Society’s Gardens during the 
past week include a Common Fox (Canis vulpes 8), British, 
presented by Mr. J. W? Morgan ; a Spotted Ichneumon (Her- . 
Destes nepalensis) from Nepal, presented by Mr. Herbert W, 
Brown ; a Common Polecat (ustela putorius), Bsġish, pre- 
sented by Mr. William Buckley ; a Red-crested Cardinal (Paro- 
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aria cucullata) 
Ayerst; four Florida Tortoises (Zestudo polyphemus) from 
Florida, presented by Mr. Hugh Bellas; a° Common Viper 
(Vipera berus) from Hampsnire, presented by Mr. Gerald Waller, 
F.Z.S. ; a™Brown-throated Conure (Conurus @ruginosus) from 
South Amerita, a Roseate Cockatoo (Cacatua roseicapilla) from 
Australia, a Macaque Monkey Macacus cfromolgus) from India, 
deposited ; 2 Bandicoot Rat (Mus bandicoota), a Bronze-spotted 
Dove (Chalcopetia chalcopilof, bred in the Gardens. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 15-21 
(FOR the reckoning of time the civil day, commencing at 
| Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


At Greenwich on August 15 
Sun rises, 4h. 47m. ; souths, 12h. 4m. 16°6s.; sets, 19h. 21m. ; 
decl. on meridian, 14° 1’ N.: Sidereal Time at Sunset, 
16h. 57m. 
Moon (one day after Full) rises, Igh. 12m.*; souths, oh. 18m. ; 
sets, 5h. 19m. ; decl. on meridian, 12° 13’ S. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h. m. h. m. ‘a ei 
Mercury 513 æ I2 4 18 55 9 7N. 
Venus... 210 .. IOI 18 12 21 9N. 
Mars ... 10 48 15 59 21 IO 10 23 S. 
Jupiter... 8 45 14 44 «. 2043 «. 055 S. 
Saturn... I 34 9 40 ... 17 46 21 59 N. 


* Indicates that the rising is that of the preceding evening. 


Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
angles from ver- 


Aug. Star Mag. ®Disap. Reap. tex to right for 
inverted image 

h. m. h. m. yow 

I7 a. 4 Ceti we vee 6 n 2I 58 near approach 345 — 

I7 e 5 Ceti ee ee 6 oe 22 3 22 32 10 323 

17... B.A.C. 5 a 6 22 II 23 2I oe 62 278 

19... v Piscium «e Ah ... 22 42 23 47 + 68 261 

Aug. h. 
16 e 8 we Mercury in inferior conjunction with the 
un. 
Variable Stars 
Star RA. Decl. 
h m. o 4 h. m. 

U Cephei . 0 52'2 ... 81 16 N. .. Aug. I7, 21 28 m 
Algol 3 08...40 3I N. ... 5) 20, 018 m 
R Come 11 58-4... 19 25N... 35 Ip M 
W Virginis ... 13 262... 2485.. n» IJ 0 oM 
3 Libræ 14 549. 8 45.. » 21,20 4 m 
U Coronæ ... 15 136 ... 32 4N... 5, I5 221% 
W Herculis... 16 31°2... 37 34 N. o v» 18, M 
U Ophiuchi... 17 108... I1 20N... 9 IJ 2 56 m 
” 17, 253 4 m 
W Sagittarii 17 578... 29 35 S. v2 » 2L O o M 
U Sagittarii... 18 25'2 ... 19 128. -dn 15) © oM 
B Lyræ... o 18 45°9 .. 33 IGN... 5) 20, 2I OPa 
S Vulpeculz 19 43°7 -.. 27 ON » 21, M 
R Sagittæ 20 89... 16 23N.. s» 19) ° m 
5 Cephei 22 24°90... 57 SON... » 20, 2 Om 


M signifies maximum ; 72 minimum j 7⁄4 secondary minimum. 
fae ss eS 
TENTH ANNIVERSARY OF THE JOHNS 
HOPKINS UNIVERSITY 


THE tenth anniversary of the Johns Hopkins University at 

Battimore was celebrated on April 26 last. Of the 
addresses delivered on that occasion we reprint two, the second 
of whch revjews the work of this distinguished institution since 
its foundation. The work of the University in every depart- 
ment of human knowledge is well-known and appreciated in 
this country, and it is unnecessary to add ,a word to the address 
of Dr. Thomas, beyond expressing a cordial hope that the future 
may, in tte words ofthe very appropriate ode read on the 
occasion, e 

“Smooth course and splendour of the sunset-smiles.” 
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The following is the address delivered by Prof. Henry A. 
Rowland, Ph.D., vho took for his subject ‘‘The Physical 
Laboratory in Modern Education.” n ° 

“ From tbe moment we are born into this world down to the 
day when we leave it, we are called upon every moment to 
exercise our judgment with respgct to matters pertaining to our 
welfare, While nature has supplied us with instincts which take 
the place of reason in our infancy, and which form the hasis of 
action in very many persons through life, yet, more and more as 
the world progresses and as we depart ftom the age of child- 
hood we are forced to discriminate between right and wrong, 
between truth and falsehood. No longer can we shelter our- 
selves behind those in authority over, us, but we must come to 
the front and each one decide for Himself what to believe and 
how to act in the daily routine and the emergencies of life. 
This is not given tous asa duty which we can neglect if we 
please, but it is that which every man or woman, consciously or 
unconsciously, must go through with. 

“ Most persons cut this Gordian knot, which they cannot un- 
tangle, by accepting the opinions which have been taught them 
and which appear correct to their particular circle of friends 
and associates : others take the opposite extreme, and, with in- 
tellectual arrogance, seek to build up their opinions and beliefs 
from the very, foundation, individually and alone, without help 
from others. “Intermediate between these two extremes comes 
the man with full respect for the opinions of those around him, 
and yet with such discrimination that he sees a chance of error in 
all, and most of all in himself, He has a longing for the truth, 
and is willing to test himself, to test others, and to test nature 
until he finds it. He has the courage of his opinions when thus 
carefully formed, and is then, but not till then, willing to stand 
before the world and proclaim what he considers the truth. Like 
Galileo and Copernicus he inaugurates a new era in science, or, 
like Luther, in the religious belief of mankind. He neither 
shrinks within himself at the thought of having an opinion of his 
own, nor yet believes it to be the only one worth considering in 
the world; he is neither crushed with intellectual humility, nor 
yet exalted with intellectual pride ; he sees that the problems of 
nature and society can be solved, and yet he knows that this can 
only come about by the combined intellect of the world acting 
through ages of time, and that he, though his intellect were that 
of Newton, can, at best, do very little toward it. Knowing this 
he seeks all the aids in his power to ascertain the truth, and if 
he, through either ambition or love of truth, wishes to impress 
his opinions on the world, he first takes care to have them 
correct. Aboveall, he is willing to abstain from having opinions 
on subjects of which he knows nothing. E 

“Tt is the province of modern education to form such a mind, 
while at the same time giving to it enough knowledge to have a 
broad outlook over the world of science, art, and letters, Time 
will not permit me to discuss the subject of education in general, 
and, indeed, I would be transgressing the principles above laid 
down if I should attempt it. I shall only call attention at this 
present time to the place of the laboratory in modern education. 
T have often had a great desire to know the state of mindef the 
more eminent of mankind before modern science changed the 
world to its present condition and exercised its influence on all 
departments of knowledge and speculation. But I have failed 
to picture to myself clearly such a mind, while, at the same time, 
the study of human nature, as it exists at present, shows mc 
much that I suppose to be in common with it. As far as I can 
see, the unscientific mind differs from the scientific in this, that 
it is willing to accept and make statements of which it has no 
clear conception to begin with, and of whose truth it is not 
assured. It is an irresponsible state of mind without clearness 
of conception, where the connection between the thought and 
its object is of the vaguest description. It is the state of mind 
where opinions are given and accepted without ewer being sub- 
jected to rigid tests, and it may have some connection with that 
state of mind where everything has a personal aspect and we are 
guided by feelings rather than reason. 

“ When, by educati®n, we attempt to correct these faults, it ix 
necessary that we have some standard of absolute truth: that we 
bring the mind in direct cqptact with it, and let it be convinced 
of its errors -again and again. We may state, like the philo 
sophers who lived before alileo, that large bodies fall fasiet 
than small ones, but when we see them strike the ground to 
gether, we know that our previous opinion was false, and 
we learn that even the intellect of an Aristotle may be mis 
taken. Thus we are taught care in the formation of our 
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opinions, and find that the unguided human mind goes astray 
We must correct it sonstantly and con- 
vince it oferror over and over again until it discovers the proper 
method of reasoning, which will surely accord with ¢the truth in 
whatever conclusions it may reach. There is, however, danger 
i oyer-cautious, and 
thus present a weakness when *brought in contact with an un- 
scrupulous person who cares little for truth and a great deal for 
But if we believe in the maxim tħat truth will prevail, 

and consider it the duty of all educated men to aid its progress, 
*the kind of mind which I describe is the proper one to foster by 
Let the student be brought face to face with nature : 
respect to the simplest physical 
phen menon, and then, in the laboratory, put his opinions to the 
test; the result is in€ariably humility, for he finds that nature 
has laws which must be discovered by labour and toil, and not 
by wild flights of the imagination and scintillations of so-called 


almost without fail, 


in this process that the mind may become 
effect. 


‘education. 
let him exercise his reason aith 


genius. 


“Those who have studied the presenf state of education in the 
tell us that most subjects, including the 
as an exercise to the memory. I myself 
have witnessed the melancholy sight in a fashionable school for 
- young ladies of. those who were born to be intellectual beings 
reciting page after page from memory, without any effort being 
made to discover whether they understood the subject or not. 
There are even many schools, so-called, where the subjegt of 
physics or natural philosophy itself is taught, without even a 
class experiment to illustrate the subject and connect the words 
with ideas. Words, mere words, are taught, and astate of mind 
If one were 
of education which would the most 
surely and certainly disgust the student with any subject, I can 
conceive of none which would do this more quickly than this 
method, where he.is forced to learn what he does not under- 
stand. It is said of the great Faraday that he never could under- 
‘stand any scientific experiment thoroughly until he had not only 


schools and colleges 
‘sciences, are taught 


far different from that above described is produced. 
required to find a system 


seen it performed by others, but had performed it himself. 


Shall we then expect children and youth to do what Faraday 
could not do? A thousand times better never teach the subject 


at all. 


“‘ Tastes differ, but we may safely say that every subject of 
a pleasure to the 
healthy body craves 
exercise, and the school-room or the lecture-room should be a 


‘study which is thoroughly “understood is 
student. The healthy mind as well as the 


source of positive enjoyment to those who enter it. Above all, 
the study of nature, from the magnificent universe, across which 
light itself, at the rate of 186,000 miles per second, cannot goin 
Jess than hundreds of years, down to the atom of which millions are 
required to build up the smallest microscopic object, should be 
the most interesting subject brought to the notice of the 
student. 

“Some are born blind to the beauties of the world around 
them, some have their tastes better developed in other direc- 
tions, and some have minds incapable of ever understanding the 


simpfst natural phenomenon 3 but there is alsoa large class of 


‘students who have a? least ordinary powers and ordinary tastes 
for scientific pursuits: to train the powers of observation and 
‘Classification let them study natural history, not only from 
books, but from prepared specimens, or directly from nature ; 
to giv® care in experiment and convince them that nature for- 
gives no error, let them enter the chemical laboratory ; to train 
them in exact and logical Powers of reasoning, let them study 
mathematics ; but to combine all this training in one and exhibit 
to their minds the most perfect and systematic method® of dis- 
covering the exact laws of nature, let them study physics and 
astronomy, where observation, common-sense, and mathematics 
go hand in hand. The object of education is not only to pro- 
duce a man who duows, but cne who does ;'-who makes his mark 
in the struggle of life and succeeds well in whatever he under- 
takes ; who can solve the problems of nature and of humanity 
as they arise ; and who, when he knows is right, can boldly 
convince the world of the fact. Men of action are needed, as 
well as men of thought. 

“There is no doubt in my minde that this is the point in 
which much of our modern education fails. Why is it? I answer 
that the memory alone is trained, arfd the reason and judgment 
are used merely to refer matters to some authority who is con- 
sidered final, and worse than all they are not trained to apply 
their knowledge constantly. To produce men of action they 
must be trained in action. If the languages be studied, they 
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must b®made to translate from one language to the other unti 
they have perfect facility in the process. If mathematics bı 
studied, they mast work problems, more problems, anc 
problems again, uptil they have the use of*what they know. I. 
they study the sciences, they must “enter the laboratory, anċ 
stand face to face with nature; they must learn to*test thei) 
knowledge constantly, and thus see for themselves the sad results 
of vague speculation ¢ they must learn by direct experiment 
that there is such a thing in the world as‘truth, and that their 
own mind is most liable to error. elhey must try experiment 
after experiment and work problem after problem until they 
become men of action, and not of theory. 

“ This, then, is the use of the laboratory in general education— 
to train the mind in right modes of thought by constantly bring- 
ing it in contact with absolute truth, and to give it a pleasant and 
profitable method of exercise which will call all its powers of 
reason and imagination into play. Its use in the special train- 
“ing of scientific men needs no remark, for it is well known that 
it is absofitely essential, The only question is whether the 
education of specialists in science is worth undertaking at all, 
and of these I have only to consider natural philosophers or 
physicists. I might point to the world around me, to the 
Steam-engine, to labour-saving machinery, to the telegraph, to 
all t&ose inventions which make the present age the ‘Age of 
Electricity,’ and let that be my answer. Nobody could gainsay 
that the answer would be complete, forall are benefited by these 
applications of science, and he would be considered absurd who 
did not recognise their value. These follow in the train of 
physics, but they are not physics; the cultivation of physics 
brings them and always will bring them, for the selfishness of man- 
kind can always be relied upon to turn all things to profit. But 
in the education pertaining to a University we lgok for other 
results. The special physicist trained there must “be taught to 
cultivate his science for its own sake. He must go forth into 
the world with enthusiasm for it, and try to draw others into an 
appreciation of it, doing his part $o convince the world that the 
study of nature is one of the most noble of pursuits, that there 
are other things worthy of the attention of mankind besides the 
pursuit of wealth. He must push forward and do what he can 
according to his ability, to further the progress of his science, 

“ Thus does the University, from its physical laboratory, send 
forth into the world the trained physicist to advance his science 
and to carry to other colleges and technical schools his enthu- 
siasm and knowledge. Thus the whole country is educated in 
the subject, and others are taught to devote their lives to its 
pur-uit, while some make the applications to the ordinary pur- 
Suits of life that are appreciated by all. . 

“But for myself I value in a scientific mind most of all that 
love of truth, that care in its pursuit, and that humility of mind 
which makes the possibility of error always present more than 
any other quality. This is the mind which has built up modern 
science to its present perfection, which das laid one stne upon 
the other with such care that it to-day offers to the world the 
most complete monument to human reason. This is the mind 
which is destined to govern the world in the future and to solve 
problems pertaining to politics and - humanity as well as to 
Inanimate nature. 

“It is the only mind which appreciates the imperfections of 
the human reason, and is thus careful to guard against them. It 
is the only mind that values the truth as it should be valued, and 
ignores all personal feeling in its pursuit. And this is the mi nd 
the physical laboratory is built to cultivate.” 


Dr. Thomas's address was as follows :— s 


“The foundation and growth of a University is an event of 
the greatest interest. 

“Its functions and use have been elaborately discussed by 
many modern thinkers and scholars. I shall call your attention 
to three statements of men of differing schools of thought. 

“‘Goldwin Smith, discussing Oxford University organisation, 
says :— 

Tee Experience seems to show that the best way in which the 
University can promote learning and advance’ scienae is— æ 

‘* (1) By allowing its teachers, and especially the holders of 
its great professorial chairs, a liberal margin for private study ; 

“* (2) By keeping its libraries and scientific apparatus in full 
efficiency and opening them as liberally as possible ; 

‘°*(3) By assisting, through its press in the pulflication of 
learned works which an ordinary®publisher wouldypot under- 
take ; $ 


August 12, 1886] 


‘€*(4) By making the best use of its power of lonferring 
literary and scientific honours.’ 

“Matthew Arnajd says, the University °‘ ought to provide 
facilities, after the generaJ education is finished, for the young 
man to go on in the line where his special aptitudes lead him, be 
it that of languages and literature, of mathematics, of the natural 
sciences, of the application of these sciences, or any other line, 
and follow the studies of this line systematically, under first-rate 
teaching.’ 

“ Again, ‘The idea of æ University is, as I have already said, 
that of an institution not only offering to young men facilities for 
graduating in that line of study to which their aptitudes direct 
them, but offering to them also facilities for following that line 
of study systematically under first-rate instruction. This second 
function is of incalculable importance, of far greater import- 
ance even than the first. It is impossible to over-value the 
importance to a young man of being brought in contact with a 
first-rate teacher of his matter of study, and of gettipg from him 
a clear notion of what the systematic study of it means.” 

“John Henry Newu.an says :—‘It is a great point, then, to 
enlarge the range of studies which a University professes, even 
for the sake of the students; and though they cannot pursue 
every study which is open to them, they will be gainers by 
living among those and under those who represent the” whole 
circle. This I conceive to be the advantage of a seat of uni- 
versal learning, considered asa place of education. An assem- 
blage of learned men, zealous for their own sciences and rivals 
of each other, are brought by familiar intercourse and for the 
sake of intellectual peace to adjust together the claims and 
relations of their respective subjects of investigation. They 
learn to respect, to consult, to aid each other. Thus is created 
a pure and%lear atmosphere of thought, which the student also 
breathes, though in his own case he only pursues a few sciences 
out of the multitude. He apprehends the great outlines of 
knowledge, the principles on which it rests, the scale of its parts, 
its lights and its shades, its reat and its little, as he otherwise 
cannot apprehend them. 

« «Hence it is that his education is called ‘‘ Liberal.” A 
habit of mind is formed which lasts through life, of which the 
attributes are freedom, equitableness, calmness, moderation, 
and wisdom. This, then, | would assign as the special fruit of 
the education furnished at a University. . . . This is the main 
purpose of a University in the treatment of its students.’ 

‘t And a great thinker of another generation, George Fox, 
advised the setting up of schools for instructing ‘in whatsoever 
things were civil and useful in the creation,’ 

t We may then conclude thata University, wisely planned and 
faithfully administered, should be able to gather together a 
company of teachers, distinguished in character and learning ; 
to present courses of study, important and thorough; and to 
attract scholars mature in age and competent by reason of pre- 
vious training to purvte special dines of study, in order to fil 
themselves in a worthy manner for their chosen vocation. It 
should be wide in its scope and able to supplement the College, 
and aid students to perfect themselves in many departments of 
learning. It should provide liberally all the apparatus for this 
study. It should be rich in laboratories, in books, in instru- 
ments. It should endow research and stimulate investigation 
and discovery. It should be prepared to egiye results of work 
done within its halls speedy and wide publicity amongst scholars 
engaged in kindred pursuits. It should give its contribution to 
society by training men who are fitted to help in the solution of 
thesproblems of the age—scientific, social, political, moral, and 
religious, both by stimulating the production of books and by 
contributions to the journals and literature of the day. It should 
encoprage all noble aspirations, conserve all good inheritances 
of the past, and create an atmosphere of enthusiasm for hard 
work. It should be able to bestow honours worthy of the name 
in reward for faithful devotion and for the successful fulfilment 
of its courses of study. Its work should be known and recog- 
nised where learning is known and recognised, and its name 
should carry weight in other Universities and centres of research 
in t#e worlel of letters. 

“Such thoughts as these, I am sure, Judge Dobbin, were in 
your mind and in the minds of the other trustees to whom was 
intrusted by our late townsman, Johns Mopkins. the foundation 
and guidance of this University which was to bear his name. On 
the completion of the first decade of its existence, in the 
presence Mf the trustees and the President and Faculty of the 
University, before the graduates, the present Felloss, and 


NATURE 


} 





students of the University, and in the presence of this company 
of our friends and"ellow-citizens, it has seemed fitting to allude 
to these sentiments as we proceed to consider the progress c? 
this Univefsity. ° 

“I am glad to take this opportunity of replying in publie te 
questions such@s were asked me by a- young Baltimorean, phi 
the other day said : ‘ Why do Baltimoreans have to go to New 
Haven or somewhere abroad to learn about the Johns Topkins ? 
Why do you not tell us what is being dene?’ In order to de 
this before a Baltimore audience, I have supposed my friend tọ 
have asked the following questions, to which I shall brie} 
reply :— . 

“(r) Have great teachers been attracted to the University ? 

« (2) Have important courses of study been instituted? 

« (3) Have students come, and from whence ? z 

« (4) Have patient and successful researches been carried on * 

« (s) Has the University gathered together suitable apparatus, 
&c., for study ? 

& (6) Have the results of these researches been given by th. 
University to the world ? 

“ (7) Has the work done here been recognised elsewhere ? 

“(8) Has the training given proved valuable to those wh - 
have received it? 

‘€(g) What has the University done for this community ? 

«The Board of Trustees was incorporated in August 1860, 
th@instance of Johns Hopkins and during his lifetime. Abort 
a year after the death of the founder, in December 1873, th: 
Board was put in possession of the endowment povided by hi» 
beneficence, and organised for work. The [resident of the 
Board, the late Galloway Cheston, took an active part in itke 
enterprise, and by his advice greatly aided in laying the founds- 
tion of the University, and his name will always beh nowably 
associated with its history. The other members of the Boar: 
all of whom had been named by Johns Hopkins, were Reverd, 
Johnson, Jun., the first Chairman of the Executive Committe. 
Francis T. King, Lewis N. Hopkins, Thomas M. Sonth, Williar.. 
Hopkins, John W. Garrett, Francis White, Charles J. M. Gwinn, 
George W. Dobbin, George William Brown, and James Carey 
Thomas. 

“ What Great Teachers have been attracted ?— it was soon a, - 
parent that the wise and untrammelled directions of Joh - 
Hophins to his trustees to found a University would attract the 
attention of those interested in the cause of education, especialy 
in the United States. 

‘The opportunity of developing an institution suited to tir 
needs of the country was sufficient to draw to Baltimore feini 
across the Continent the then President of the University vf 
California, Daniel C. Gilman, who was named to the tresu > 
as the man best fitted by previous training and devotion tot e 
study of educational methods, to advise and direct the establis’s- 
ment of the new foundation, by his former colleazues of Ya'e 
College—by President Eliot, of Harvard University, at on + 
the most renowned and the most venerable institunon f 
learning in the country—by President White, of Corng! Ur: 
versity, then in the early days of its gr wing importance ard 
usefulness—by President Angell, of the University of Micc-ga >. 
the crowning institution of learning of the well-organised system 
of public instruction in that great and strong Western State- -at d 
by numerous other leading educators, At the requegt of the 
trustees Mr. Gilmun came to Baltimore, and after consu'ta'l n 
with them accepted the Presidency of the Johns Hopkin. Ur 
versity. Under his thoughtful care and constant anc labori 19 
effort the plan originally conte nplated has been gradually ar. | 
harmoniously developed. 

‘Besides President Gilman, the University also drew fr n 
across the ocean, from Woolwich, England, Prof. Sylvester, ose 
of the two greatest English mathematicians, and invecd one of 
the greatest of the world ; and from Virginia, in® our own far}, 
Prof. Gildersleeve, second to none in his attainments in and 
devotion to Greek and other classical study—-besides yours r 
men whose subsequemt career has justified the bright proi.se of 
their early years. I shall not mention further by name tre 
present distinguished staff of Professors and teachers, whose wo k 
I have alluded to, and %vho form the permanent renown ar 
attraction of the University. 

«J will give a list in chronological order of those gentleme 1, 
not now connected with the University, who, for a longer +1 
shorter period, have lectu ed here during the past ten years :— 

“in Language and cor naa Profs. F. J. Child, James 
Russell Lowell, W. D. Whithey, C. R. Lanman, Thomas C. 


or 
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Murray, H. C. G. Brandt, Sidney Lanier (too early lost), Profs. 
W. W. Gopdwin, J. A. Harrison, J. Rend&l Harris, Hiram 
Corson, A. S. Coot, Messrs. George W. Cable, Edmund 
Gosse, Justin Winsor, Æ. Melville Bell, Drs. Isaac H. Hall, 
and W. Hayes Ward ; in History and Political Science, Profs. 
T. M. Cooley, F. A. Walker, W, F. Allen, the #amented J. L. 
Diman, H. von Holst, Austin Scott, James Bryce, E. A. Free- 
man (who gave six lectures and imparted a „decided impulse to 
historical study here), I. M. Venable, Messrs. J. J. Knox and 
Eugene Schuyler; in Archeology and Art, Messrs. W. W. 
tory, F. Seymour Haden, J. Thacher Clarke, W. J. Stillman, 


Dr. Charles Waldstein, and Mr. Frederick Wedmore ; in 
Philosophy and Logic, Pro. William James, G. S. Morris, 
Mr. C. $. Pierce, ang Dr. Josiah Royce; in Physical and 


Mathematical Science, Profs, J. E. Hilgard, J. Willard Gibbs, ` 


John Trowbridge, A. Graham Bell, S. P. Langley, Arthur 
Cayley, C. S. Hastiogs, and Sir William Thomson ; in 
Chemistry and Biology, Profs. J. W. Mallet, W. G. Farlow, 
J. McCrady, W. T. Sedgwick, H. Sewall, and W. Trelease. 

‘At our commencements, anniversaries, and other gatherings, 
we have heard from Presidents Eliot and White, from Dean 
Stanley, Dean Howson, Prof. Huxley, Archdeacon Farrar, 
Chief Justice Waite, Hon. W. M, Evarts, Dr. W. A. P. Martin, 
Dr. W. B. Carpenter, Hon. S. T, Wallis, J. B. Braithwaite, 
and others. 


“‘ Many of these have been listened to by thos? not memlfers 


of the University who were specially interested in their subjects, - 


and it may be fairly said that many eminent and great teachers 
have ben both for long and short periods attracted to the 
University. 

“ What University Courses are here offered, and what Graduate 
Students hare been attracted ?>—'The courses of University studies 
that have been pursued have been so often and so fully referred 
to in the reports and circulars of the University, that I can only 
enumerate those in higher mathematics, in physics, in che- 
mistry, in mineralogy and petrography, in biology ; in Greek, in 
Latin, in Sanskrit, in Hebrew, in Aramaan, in Arabic, in 
Assyrian, and in Sumero-Akkadian 3 in English, in German, 
in the Romance group of languages, including French, old and 
modern, Wallachian, Italian, Spanish, Catalan, old Provengal, 
modern Provengal, and Portuguese ; in history, ancient and 
modern, in political economy, physical and historical geography ; 
in psychology, pedagogics and philosophy, in mental hygiene 
and ethics. In these studies advanced instruction has been given 
by all available means, such as lecture;, laboratory practice, 
seminary work, books, models, and plates, in order to fit those 
who are preparing for teaching or special research. 

“That these courses have succeeded in attracting students of 
mature age is evident fro n the fact that out of the total number 
of students (923) enrolled during the decade, 590 have pursued 
graduate courses, and these 590 came from more than roo differ- 
pe Universities and Colleges as widely Separated as Russia and 

apan. 

“Wigi Apparatus and A Ppliances have been gathered together ? 
—To aid in the instruction given, the trustees have from the 
first had in view securing the most convenient and free access to 
the most modern means of Promoting research. They were 
greatly aided by the existence in Baltimore of a library of un- 
usual value to students—the gift of the late George Peabody, 
and brought together with much care and diligence by the trus- 
tees, the provost, and the librarian of the Peabody Institute— 
and which has been liberally opened to members of the Uni- 
versity. As a supplement to the Peabody collections the 
University has placed within its own walls 29,000 volumes—a 
portion of which are standard reference-books needed by all the 
teachers and students ; the remainder are special and often costly 


books which have been called for by the specialists here engaged 
in work. S 


more convenient than had been foreseen, both for students who 
lived in the city and for those that came from elsewhere, who 
readily found accommodation in | gings suited to their taste and 
means, Easy access was had to tlle Peabody and other collec- 
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tions of books, as those of the Historical Society, and later of 
the Pratt Library, and there have gradually grown around the 
present site compte and well-equipped „laboratories. The 
chemical laborator} has been greatlya enlarged and perfected, 
The biological laboratory adjoining has been erected afèr plans 
suggested by years of work and by comparison with foreign insti- 
tutions of a similar kind, and there is now building near by the 
physical laboratory, of which Prof. Rowland has been speaking 
to you to-day, Laboratory work in pathology has been begun 
in one of the buildings of the Johns Mopkins Hospital, and it is 
intended to erect the Medical School on a lot now owned by the 
University, adjacent to the hospital. 

“Into these various buildings have been gathered, at the 
suggestion and under the careful personal supervision of various 
experts, about 70,000 dols. ‘worth of apparatus of the most ap- 
proved modern make, thus placing within the reach of investi- 
gators the means of pursuing advanced research, as well as 
enabling stuglents to become familiar by personal use with the 
newest methods of study and experiment., 

“ What Research is carried on, and what has been published ? 
—The researches which have been made have been many and 
varied. I cannot refer to the more technical, such as those in 
mathematics and inorganic chemistry, &c., but briefly to the 
more easily stated. 

“Our knowledge of the nature of the sun, as perceived 
through the solar spectrum, has received accessions from the 
beautiful image thrown from the gratings first made here by the 
agency of a wonderful dividing-engine, the invention of the 
Professor of Physics. From this image a map of the spectrum 
has been published, very much more minute than any before 
made, 

“í Researches in electricity and magnetism haveg@been made 
under the auspices of the United States Government, with the 
co-operatian of other nations ; the mechanical equivalent of heat 
has been redetermined ; investigations have been conducted in 
physiology, especially of the heart's action ; lower animal life 
has been studied, especially that of the oyster in connection with 
the State of Maryland ; both here and in Boston the cause of 
water pollution in great reservoirs has been discovered ; the 
curious geological formation of our own neighbourhood has been 
brought to notice and has attracted wide attention. The philo- 
logians and grammarians have been engaged in the investigation 
of Greek and Latin syntax ; in editing ancient writings, such as 
Pindar, the newly discovered Greek MSS. of the Teaching of 
the Twelve Apostles, and part of an old Syriac MS. of the New 
Testament. Baltimore is now one of the centres for the inter- 
pretation of Sanskrit texts and of Assyrian inscriptions, A great 
contribution has been made to the study of American Institu- 
tions, and new methods of historical research and of publication 
have been initiated. 

“Tt is with satisfaction that I state that these researches have 
been widely recognised at home and abrOad, not as Promises for 
the future, but as successful experiments recorded, and con- 
clusions reached which have passed into the history of science. 
By means of them the fame of the University has been carried 
into every seat of learning in the world, from Oxford and Cam- 
bridge in England, to Tokio, Japan; from the northern and 
more modern Universities of Sweden and Russia to the ancient 
seats of learning in Qaly and Southern Europe. The exchanges 
on the shelves of our library, received with almost ewery foreign 
mail in return for the six scientific journals published by the 
University, attest both its importance and its estimation outside 
its own walls. Besides this, personal and unsolicited testimonials 
from eminent men are on file in the office which have been 
received from many quarters, s 

“These researches, delicate, prolonged, and importants and 
others not now mentioned, have been made by Professors, 
Fellows, and advanced students. Indeed the whole plan of 
Fellowships has in reality been a most practical and efficient 
endowment of research, and has richly repaid the University 
and the community in the importance and value of the results 
obtained. 

“Twenty young men who have not quite completed Meir 


Z (x) The “ American Journal of Mathematics,” commenced in 1878, now 
in its eighth volume ; (2) the “ American Chemical Journal,” commenced in 
1879, now in its eighth volume ; (3) the “ American Journal of Philology,” 
commenced in 1880, now in its seventh volume ; (4) “Studies fram the Bio- 
logical Laboratory.” commenced in 18799 now in its third volume: (5) 
“Studies in Historical and Political Science,” begun in 188, of which 
the fourth series is in Progress; (6) the “Johns Hopkins University Cir- 
culars,” begun in 1879, of which forty-nine numbers have been issued. 
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work.as students following masters, but who have gone far 
enough to indicate that they are possessed of ynusual ability, are 
annually chosen by the Academic Council, ang are encouraged by 
a generous stipend to devdte all their time to study which is not of 
a distincftvely professional character. They are chosen because 
of the hope they give of future achievements, or are selected on 
the evidence they submit of their prevéous intellectual attain- 
ments. The system here adopted has elsewhere been followed. 

“ What has ben the Value of this Training?—Has the train- 
ing here been of value to the men that have submitted to the 
severe ordeal of discipline and who have often surrendered 
honourable and lucrative positions to avail themselves of the 
advantages offered for research and study? Or, in other words, 
are the diplomas to be given to-day as testimonials of the Uni- 
versity to the attainments of those to whom they are so worthily 
awarded, of real value to their possessors ? 

“< Of the 69 persons who in these ten years have been admitted 
to the degree of Doctor of Philosophy, denoting pr@ficiency in 
various lines of special graduate study, either in letters or in 
science, 56 have obtained honourable positions as professors and 
teachers in 32 Universities and Colleges ; and of the 90 to whom 
the degree of Bachelor of Arts has been given, 20 have engaged 
in teaching in 16 Colleges and high schools, 8 

“I will conclude this part of my subject by quoting the reply 
made by a graduate student from North Carolina, when asked 
what he had found here of most use, he replied: ‘ The freedom 
of access to able teachers and the stimulant of studying in 
company with men of maturer minds than one meets else- 
where.’ 

“ But what has the University done for this community ? 
—Besides the incidental advantages which must accrue to any 
community fom the presence of a great seat of learning, the 
trustees have had in mind from the first the special needs of this 
city and state. At the conclusion of the late war fewer boys 
were at college than at formes periods. Many young men here 
and further south had foregone college training, and circum- 
stances forbade the sending of others who were growing up. It 
was manifest that the need of our own people was first a college 
in order to train for life, or for further university instruction. 
So side by side with the University has developed the college 
department of the Johns Hopkins University. This was begun 
when the discussion of a fixed, a free, or wholly or partly elective 
college course had not been so warmly debated as at the present 
time, but it was evident that the wide range which the develop- 
ment of various branches of knowledge has taken since the old 
arrangement of college studies was effected, and the limited time 
which can ordinarily be devoted by students to preparation for 
their life-work, made a readjustment of the college course 
desirable. This was accomplished here by arranging, after a 
fixed matriculation, the studies in groups rather than years, and 
demandiag in each group a certain required amount of training 
in.other than the main study of the course. Thus classical 
students are required to study some science, scientific students 
some classics, and all to receive a fixed amount of general 
English training in literature, ethics, philosophy, and modern 
languages. 

“The seven groups for which, in accordance with these 
principles, arrangements are now made, aresthese :— 

‘*(1) Classical—corresponding closely With what has been 
hitherto knoWn in this country as the usual college course. 

“(2) Mathematical-Physical—which meets the wants of those 
who are expecting to enter upon the modern vocations in which 
rigid mathematical discipline is indispensable. 

(3) Chemical-Biological—which is adapted to those, among 
others, who expect to enter upon the subsequent study of 
medicine. 

“¢(4) Physical-Chemical—which is most likely to be followed 
by students preparing for those scientific pursuits which are 
neither chiefly mathematical nor chiefly biological. 

‘€(5) batin-Mathematical—which affords a good fundamental 
training, without prolonged attention to the study of Greek. 

“(6> Iistprical-Political—which furnishes a basis for the 
subsequent study of Jaw. 

“ (7) Modern Language—where French, German, English, 
and in exceptional cases, other modern languages, take the place 
of Latin and Greek in the traditional classical course. 

“It canfiot be said that this arrangement is perfect, but it has 
worked wej, and great effof is made to have it at once liberal 
and adapted to the exigencies of active life. I should like all 
the time at my disposal to expand more fully this slight sketch 
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of the college cowse which lies near my own heart, but must 
content myself with stating that it has from éhe first attracted our 
own boys, ¢o whom great inducement has been held out, and 
who have proved some of our most enthusiastic and successful? 
students, have yon for themselves many of our own Fellowships, 
and have gone out to position$ of importance and emolument. 
Their number is rapidly increasing, and the Universit} is con- 
stantly endeavouring to make closer the gonnection between the 
high schools, whether private or public, and the collegiate 
department of the Johns Hopkins University. g 

“ Various free scholarships are annually offered to students 
coming from Maryland, Virginia, ang North Carolina, and have 
been held by 150 students from these States. The existence in 
our midst of such advantages is stimulating our young men to 
avail themselve of them, and is increasing the number and 
efficiency of preliminary schools, We have now in the collegiate 
department 130 students. 

“<I have thus, in the briefest and most prosaic manner, endea- 
voured to summarise the work of ten years into the space of 
twice as many minutes. It has been impossible, although I 
have not even glanced at the various literary and scientific 
Societies formed for themselves by the members of the Uni- 
versity, nor alluded to the common college life, nor spoken of 
the work of the Christian Association of the University, which 
hasgerved an excellent purpose; but yet I think that I have 
shown that something has been done to bring together great 
teachers, to start liberal courses of study, to attract students, 
to collect libraries and apparatus, to stimulate research, to 
publish results, and have stated in what manner this work has 
been recognised, and how the needs of this community have been 
considered. 

“ But I am sure that in reaching these conclusions you must 
feel how little has been done in comparison with what is 
practicable with longer time and greater resources. The per- 
petuation and enlargement of the University on a broad and 
liberal foundation should be the pride of every citizen. It isa 
great trust to be handed down to those who shall succeed us. 
Let us be careful to see that no detriment happen to it. 

‘© Amidst the jarring of contending factions and classes there 
needs must be thoughtful men trained to habits of patient inves- 
tigation and quiet study—amidst the rush of business and com- 
petition, men who in secluded laboratories pass hours and days 
in subtile experiments—amidst the selfishness of politicians and 
placemen, historians and philosophers and teachers who can 
recall the lessons of past ages and vindicate the great moral 
principles which underlie all true progress. 

“ For these and other great purposes Universities should exist 
and be richly endowed. They should be few, but strong. 

“ A president of a growing Western College, last week in Balti- 
more, emphasised most strongly the importance of adding 
efficiency to existing Universities in order to make them great 
centres for training and research. The possessors of great 
wealth, most frequently in this country accumulated in the gourse 
of a single life, have often felt their responsibility in its ultimate 
destination. They have in many instances, amongst which the 
course of Johns Hopkins is conspicuous, returned their accumu- 
lated gains to thé community in noble gifts, founding great insti- 
tutions of learning and great charities for the training of the 
future citizen and for the alleviation of human suffering. These 
should be fostered and enlarged, as has been done at Harvard 
and at Cornell, in order that the greatest good may be accom- 
plished. 

“*Thé training of sez is after all the most important end of 
all educational effort. It is to you, young men, the sons of this 
new foundation, that your teachers and friends look as the best 
evidence of the success of their endeavour. Your learning, ycur 
usefulness, your accomplishments, your high aiths and noble 
character, your achievements, whether in the pulpit or the furum, 
the college or the laboratory, at home and abroad will afford a 
continual and living reminder of this, the place of your 
training. 

“ To a State founded on the beneficent precepts of Christianity, 
the walls of its defence mast be not the physical strength of its 
citizens but their moral character. In vain will science harness 
the powers of the universe unless they are yoked to the chariot 
of peace and goodwill. In vain will learning and training give 
efficiency to individual influence and native genius, unless the 
purposes of the man are nokle and far-reaching. The truth 
which sets free is the truth wh¥ch warms the heart and expands 
the sympathies, as well as enlightens the intellect. which is of 
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Him who is the truth Himself. Let us have confidence in the 
supremacy of truth. eSuch has hitherto been the guiding lamp 
of the Johns Hopkins University. May it ever be th® beacon of 
the future. 





SCIEYTIFIC SERIALS 


e A LARGE space in the June number of the Fournal of Botany 
is occupied by a long biographical notice, by the editor, of the 
late Rev. W. W. Newbould, of whom an excellent portrait is 
also provided. The other &rticles are almost entirely of local 
interest. ° 


THE Fournal of the Franklin Institute, vol. cxxi. No. 724, 
April 1886,—Lieut. J. P. Finley, tornado study: a useful 
summary of the principal facts scientifically known respecting 
tornadoes.—F. ÉE. Galloupe, rapid transit and elevated rail. 
roads. This concludes the discussion on this topic.—G. E. 
Waring, Jun., mechanical appliances in town sewerage ; dis- 
cusses the systems employed in several American cities. —Prof. 
R. H. Thurston, construction of a large Prony brake. Gives an 
account of a brake capable of absorbing 540 hogse-power.— 
Dr. W. H. Wahl, summary of engineering and industrial pro- 
gress for 1885.—Report of Committee on Delany systene of 
multiplex telegraphy. ` 

No. 725, May.—J. M. Hartman, the blast-furnace: a very 
concise summary of present methods of construction and theories, 
—Lieut. A. B. Wyckoff, hydrographic work of the U.S. Navy. 
J. Shinn, the cultivation of flax in the United States.— L. 
D’Auria, the law of cylinder condensation of steam-engines, 
The new formule indicate that the proper way to decrease 
cylinder condensation is to increase piston speed.—C. J. 
Kintner, history of the electrical art in the U.S. Patent Office. 
An interesting account, in which two early forms of storage 
battery are described. The author, however, appears to think 
that nothing can be called an invention unless it has been 
patented in the United States. There- were secondary batteries 
prior to Kintner’s, electric motors prior to Davenport’s, and 
telephones prior to Graham Bell’s.—Report of examiners of 
electrical exhibition on applications of electricity to art pro- 
ductions. 

No. 726, June.—Chief Engineer Isherwood, an account of 
experiments made by Chief Engineers Zeller and Hunt to 
ascertain the economic effect of using in a non-condensing engine 
‘saturated steam alone, and of using it mixed with compressed 
hot air. No economic saving was effected by this process, as 
there was not sufficient time for the steam and hot air, which 
were delivered into the cylinder in separate masses, to become 
mixed, and the air failed to prevent condensation.—S, L. W., 
‘on the Oram system of marine propulsion. This system has 
twin screws placed forward at about 1/5 of the vessel’s length 
from he bow, in recesses in the sides. —G. W. Chance, the 
South Street Bridge.ṣ-W. Lewis, experiments on the transmis- 
sion of power by gearing. Valuable researches on the causes of 
loss of power in worm-gearing and spur-gearing. 

No. 727, July.—C. Sellers, Jun., Oliver Evans and his inven- 
tions. À biographical notice of this remarkable man, whose pre- 
-diction of the future of the steam-engine is wéll known.—O. E, 
Michaelis, the applications of electricity to marksmanship. This 
is the first part of the paper, and treats rather of mechanical 
methods of measuring speed of projectiles, such as Robins’s 
ballistic method.—H. M. Dubois, tests of vehicle wheels,— 
F. E, Ives, colour-sensitive photographic plates, A compound 
-sensibilisator of fresh blue myrtle chlorophyll with a little eosin 
is found to be the most sensitive to yellow and green.—Report 
-of Committee on the Phelps induction telegraph. The Com- 
mittee praise highly this invention for telegraphing to and from 
a moving train.—Report of Committee on the process and 
furnace for the reduction of refractory oree and the production 
‘of metals, alloys, and compounds, invented by E. H. and A. H. 
Cowles. Cowles’s electric furnace, for reducing ore by means of 
the voltaic arc between carbon poles, $ merely a development of 
the electric furnace devised by thegdate Sir W. Siemens, It 
-appears to be eminently suitable for the production of aluminium 
-compounds.—Prof. E. J. Houston, some additional facts con- 
‘cerning the Reis articulating ‘telephone. Gives an account of 
some recent experiments transmitjing speech with the identical 
-apparatus manufactured by Reis ånd used by him in his lecture 
before the Physical Society at Frankfort in 1861. 
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Annalen der Physik und Chemie, vol. xxviii. No. 5, May.— 
R. Colley, on sone new methods for observing electric oscil- 


lations, and some applications of them? This paper gives 
certain relations between the time of oscillation of dj charges ` 
through a shunt having a great coefficient of self-induction and 
the capacity of the conden er. Using a standard œil the co- 
efficient of self-inductioff of which could be determined by its 
geometrical form, and a normal guard-ring condenser made of 
three sheets of silvered glass, the capgcity of which could equally 
be determined, the author made experiments from which he de- 
duces.a new value of the ratio v, which he gives as 3°015 x 1010 
centims. per second.—Hans Jahn, on the relation of the chemical 
energy and the current energy of galvanic elements. A dis- ' 
cussion of Helmbholtz’s expression for the secondary heat, 
together with some determinations made on Daniell’s and 
De La Rue’s cells.—E. Riecke, on the pyro-electricity of tourma- 
line. The first part of this paper summarises the previous re. 
searches of Gaugain and others upon the electricity of the 
tourmaline in relation to its section, length, rate of cooling, &c., 
and gives an account of some new and careful observations made 
upon three tourmalines. The second part of the paper is devoted 
to the development of a mathematical theory of the electricity 
of thé tourmaline, based on the physical hypotheses that the 
molecules possess an initial electric polarisation, measurable in 
terms of the electric moment per unit of volume, and dependent 
upon the temperature, and that there is a surface-conductivity of 
a certain value. The formule appear to agree very well with 
the observed facts.—T. Ihmori, on the absorption of mercury 
vapour by spongy platinum. A quantity of platinum, deposited 
from chloride by formic acid, was found to increase in weight in 
presence of mercury. The author uses this increase of weight 
to inve tigate the figures given by Hertz and by Higen, for the 
pressure of mercury vapour at different temperatures. His 
results are considerably lower than those of Hagen, and a little 
higher than those of Hertz.—C. Pfilfrich, on the elastic reaction 
of a caoutchouc tube.—A. König, on a new method of determin- 
ing the modulus of elasticity. Errors of observation are avoided 
by using two mirrors, the inclination of which altered by the 
loading of the bar under examination.—Karl Exner, on sense- 
formule : lenticular action of non-homogeneous bodies. Dis- 
cussion of lenticular action of cylindriform disks with parallel 
plane faces made of materials which, on being cast in moulds, 
cool non-homogeneously with refractive indices that increase 
or diminish from point to point below the surface. The formule 
deduced coincide with ordinary lens formulae when the variation 
of refractive index is proportional to the square of the depth 
from the surface. This appears to be nearly the case in disks of 
cast glue.—W. Wien, researches on the absorption-phenomena 
occurring in the diffraction of light. This paper discusses 
diffraction in relation to the colours of metallic reflection. 
Incidentally it brings out angidditional froof that the vibrations 
are perpendicular to the so-called plane of polarisation.—H. W. 
Vogel, on some colour-experiments, and on photography in 
natural colours. Two solutions, one of chrysanilin, the other of 
anilin blue, in alcohol, are respectively yellow and blue; but 
when superposed give red, not green. The violet of the spec- 
trum appears to play a very unimportant part in colour-sensa- 
tions ; methyl-viole® and nearly all the so-called violet pigments 
and dyes owe their tint to mixtures of red and blue,rays, not to 
rays of spectrum violet. For colour-printing at least six tints 
are found requisite, and in general sufficient. Hence the author 
thinks that all requirements of colour-photography would bemet 
by six printings from six blocks produced by photography from, 
plates of bromide emulsion, to which the following six sub- 
stances have been used as ‘‘sensibilisators”: red, naphthol 
blue; orange, cyanin; yellow, eosin; green, saffranin ; green- 
blue, fluorescein; lue, chrysanilin or aurantin. The author 
futher points out that as the actual tint of any colouring-matter 
is the complementary colour to that absorbed by the colouring- 
matter itself, it follows that each of the six plates ought to be 
printed off in the same dye-stuff that has served as photographic 
“sensibilisator.’” — P. Volkmann, note on Prok Qusecke’s 
remarks on the determination of capillary constants of liquids. — 
R. Schultze, on a small improvement in Wiedemann’s pykno- 
meter. a 

No. 6, June.—A. Kundt and E. Blasius, remarks on some 
researches on the pyro-electricity of arystals. A‘Gonvenient 
apparatus for heating crystals is decribed ; also some observa- 
tions on the amethyst. The effects of cracks in the crystals are 
also studied.—K. Mack, pyro-electric and optical observations 
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on Brazilian topaz. The author refers the phenomena to the 
presence of a single electric axis, inclined to each of the three 
principal axes of the crystal. He also points*out that the two 
optic axesedo not make equal angles with the greatest of the 
three principal axes.—W. Stscheglajeff, on the electro-magnetic 
rotation of the plane of polarisation in chlgride of iron. Curves 
given show that in this substance Verdet’s rule that the rotation 
is proportional to the intensity of the field is not observed.—H. 
Haga, experimental researches on the convection of heat by the 
electric current. Careful experiments described in this paper 
show that the Thomson effect in mercury is negative.—Fr. 
Stenger, on phenomena of fluorescence. Some doubt having 
been thrown upon the transmutation, by Magdala red and other 
bodies, of red rays into orange or yellow rays, the appearance 
of these higher rays being attributed to stray light, the whole 
matter has been repeated with the utmost precautions. It 
appears to be now established that eosin and fluoregcein also 
have this property. All three bodies are exceptions to Stukes’s 
rule that the transmutation in fluorescence is always a degrada- 
tion in the spectrum scale. The author also discusses the matter 
in relation to Lommel’s theory and to the influence of solvents. 
—E. Ketteler, a remarkable limiting case of crystallinegre- 
flection, and its investigation by the aid of the perfected total- 
reflectomer of Kohlrausch.—G. Hansemann, on a new method 
of determination of periods of oscillation of bar-magnets. A 
photographic camera and a mirror oscillating in conjunction with 
a seconds pendulum are applied to the ordinary apparatus for 
observing oscillations by reflection.—Werner Siemens, on the 
conservation of energy in the atmosphere of the earth. A dis- 
cussion of atmospheric laws and of wis viva of the atmospheric 
masses, too in&plved for a brief abstract.—R. Gerhardt, on the 
tube-flute stop of the organ. An experimental and mathemati- 
cal discussion of the effect of putting a small open tube into the 
closed top of the flute pipe.—Wy Alexejew, on solutions. The 
author arrives at the following conclusions: solids dissolve 
better than liquids ; at one given temperature a solid can give 
only one saturated solution, a liquid two; supersaturated solu- 
tions have two temperatures of decomposition, one at which 
decomposition may occur, another at which decomposition must 
occur, A large number of data of observation are plotted in 
curves.—IE, Himstedt, reply to the observations of Lord Ray- 
leigh upon my determination of the ohm.—L. Graetz, on the 
dependence of the elasticity of caoutchouc upon temperature, 
and its relation to coefficients of thermal expansion. From his 
observations the author predicts that a twisted rod of caoutchouc, 
when suddenly further twisted, will warm itself.—Fr. Stenger, 
simple demonstration of residual electric charges, by means of 
an exhausted tube used as a Leyden jar.—A. Oberbeck, remarks 
on my work on the resonance of electric oscillations. An ac- 
knowledgment of the priority of Dr. J. Hopkinson. — A. 
König, on an observation respecting t@e empirical basis of our 
perception of space. This basis is the apparent extent of the 
objects in the field of vision as distributed over the retina, and 
their relative apparent displacement when the eye is turned 
about.—Fr. Stenger, correction to the memoir on the properties 
of calc-spar in a homogeneous magnetic field. 


Rivista Scientifico-ludustriale, June 30.—Onesome new regis- 
tering thermic instruments, by Prof. Filippo “Artimini. A full 
description, with illustrations, is given of the author’s register- 
ing thermo-pyrometer, in which the degrees of temperature are 
accurately recorded by an ingenious application of electricity.— 
Telephoning at great distances, by F, van Rysselberghe. The 
author gives q summary of his recent experiments in the United 
States, showing the possibility of telephoning at any distance 
and establishing a regular international telephonic service be- 
tween all the great cities of the world. The telegraphic wires 
now in use may be utilised for the simultaneous transmission of 
telegraphic and telephonic messages. 

e 





w®0CIETIES AND ACADEMIES 


SYDNEY 

Royal Society of New South Wajes, June 2.—Chr. 
Rolleston, C.M.G., President, in the chair.—Papers read :—A 
new species ef Ardisia from New Guinea, by Baron Ferd. von 
Mueller, K.CM.G., F.R.S., descriptive of the only specimen 
as yet found so far north.—A comparison of the dialects of East 
and West Polynesia, Malay, Malagasy, and Australian, by the 
Rev. George Pratt, author of a dictionary of the Samoan lan- 


guage. ‘This was a faluable contribution towards a polyglot of 
the languages of Polynesia, some of which håve already passed 
away, and m®st of which are changing though the introduction 
of new words and the rapid intermingling of various races. The 
Royal Society of New South Wales was urged to take steps to 
preserve these records and customs not only of Polynesia, but of 
the fast-diminishing tribes of Australia.—The discovery of a 
poison in three species of Daphnandra, a g@nus of plants of the 
order Monimiaceæ, by T. L. Bancroft, M.B. (Edin.), F.L.S. 
(Brisbane).—On some new poisonous substances discovered on 
the Johnstone River, North Queensland, also by Dr. Bancroft, 
These papers were descriptive of expertments of the therapeutic 
action on the guinea-pig.—Prof. Liversidge, F.R.S., exhibited 
and described: (1) a meteorite, the third one known to be 
found in New South Wales, composed of iron principally, 
nickel, cobalt, sulphur, phosphorus, and carbon ; (2) the matrix 
of the rock of the tin deposits of Tasmania, in which the cement- 
ing material is topaz; (3) a collection of New South Wales 
silver ores (38 specimens), collected by Mr. McGarvie Smith ; 
(4) shale from the Hawkesbury sandstone showing worm tracks 
and perforations, the first time noticed in these rocks,—Mr. 
Lawrence Hargrave exhibited a model illustrating the undu- 
latory motion ef serpents, based upon the trichoilal plane, a 
continuation of similar studies by him on the motion of fishes 
and the flight of birds, 

Microscopical Section.—The following papers were read 
during the year 1885 :—The Phylloxera vastatrix, by Dr. Morris, 
illustrated with specimens of the diseased vine from the neigh- 
bourhood of Sydney ; and by the same author, Notes on mount- 
ing diatoms in highly refractive media. —Specimens of A. pellucida 
were exhibited mounted in piperine, picric acid, chlorides of tin, 
and thallium, and sulphur in combination with disulphide of 
arsenic. These slides were exhaustively tested against the 
American methods, viz. Dr. Chase’s metallic silver and realgar, 
also Prof. Smith’s (Geneva, N.Y.) specimen slide. The micro- 
scopes and accessories were of the latest make, and the objectives 
used were homogeneous immersions by Tolles, 1/10, 1/25 ; 
Spencer, 1/12; Powell, 1/12, 1/20. The slides of Dr. Morris’s 
sulphur and arsenic combination gave the best results. In addi- 
tion to the above-mentioned objectives the following choice 
glasses were acquired by members of the section during the 
year :—Powell’s, 1/6; Hom N.A., 1'5; Green (late Tolles‘, 
1/2” 30°; Bausch and Lomb’s, 1/16 immersion; Wales, 1 12 
immersion, 170°. A valuable Ross Zentmeyer binocular stand 
with apparatus was presented by H. G. Wright, M.R.C.S.E. 
whilst immersion and high-angled condensers were purchased. 
Amongst the numerous slides exhibited were some of new mosse- 
found in the neighbourhood of Sydney by Mr. Whitelegge, ane 
a bacillus found by Dr. Morris in the ulcerated intestine of © 
foal, the cause evidently of a widely spread epidemic prevalen: 
throughout the colony amongst young foals only. 


PARIS 


Academy of Sciences, August 2,—M. Jurien de l- 
Gravière, President, in the chair.—On the rélations of geodesy 
to geology, by M. H. Faye. In this second communication i: 
is shown that the harmony of the two sciences results in the 
remarkable law determining the constancy of the mathematica: 
figure of the globe throughout the whole series of geological 
evolutions, a law which sooner or later will enable us to form a 
clear idea regarding the thickness of the present crust of the 
earth. At the same time the problem cannot be completely 
solved by*the resources of geometry alone, and recourse mus! 
be had to the other sciences bearing on the subject.—On the 
displacement of ammonia by other bases, and on its quantitative 
analysis in the soil, by MM. Berthelot and André. From the: 
further researches the authors conclude that magnesi® cannot be 
safely employed for the quantitative analysis of ammonia im tk- 
analysis of the earths and other organic products containing ir- 
soluble double ammoniagal salts. Certain derivatives from tle 
aldehydes are in the same position, as are also probably the 
ammoniacal salts formed by the humic and allied acids. —On the 
quantitativeanalysis ofammowia (continued), by M. Th. Schleesing. 
Having previously shown (July 26) that by distillation on magnesia 
all the ammonia may be extratted from the solution of its hydro- 
chlorate, or from that of the ammoniaco-magnesian phosphate, 
the author completes his demonstration by causing the magnesia 
to act on the double ammoniaca] salts, and especially on the 
chlorides containing magnesium dnd zinc.—Observations on the 
oldest sedimentary groups in the north-west of France icon- 
tinued), by M. Hébert. A careful study of the whole regior. 
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leads ta, the conclusion that North Brittany, north of a line 
drawn from Quinfper to Rennes, and West Normandy, north of 
a line drawn from Pontorson to Domfront and? Falaise, are 
mainly constituted by the vertical clay-slates of Saint-Lô, over- 
dain by the purple conglomergtes, schists, and nearly horizontal 
red sandstones. Thus is confirmed the general conclusion 
announced by Dufrénoy in 1835.—On the presence of micro- 
scopic mineral cryst@ls of the feldspar group in certain Jurassic 
limestones of the Alps, by M. Ch. Lory. The crystals here 
described yield on analysis about 47 per cent. of potassic 
and sodic feldspar mixed with a little albite; 45 of quartz 
in bipyramidal crystals and pulverised ; 8 of argile, analogous 
in its composition, to that of the carbonates of lime of 
the same horizon.—On the operations prosecuted in Tunisia by 
Commander Landas since the death of Col. Roudaire, by M. 
de Lesseps. The creation of an inland sea, the original object 
of these works, has been definitively abandoned, and attention 
is now devoted to the Wed Melah basin, which, by the sinking 
of Artesian wells, promises soon to recover its former productive- 
ness.—Note on M. Marcel Deprez’s experiments relating to the 
transmission of force between Creil and Paris, by M. Maurice 
Lévy. In this note is embodied the report of the sub-committee 
appointed to verify the results already obtained by M. Deprez 
during the course of the experiments carried out by him at Creil 
since November 1885. The main object of these expesiments 
was to show the possibility of transmitting electrically to the 
Paris terminus, a distance of 56 kilometres, a force of 200 horse- 
power generated at Creil on the Great Northern line, with an 
effective yield of 5o per cent. The preliminary operations, con- 
cluded on May 24, show that the force consumed at Creil varied 
from 67 to 116 horse-power, that received at Paris from 27 to 
52 horse-power, the yield being from about 41 to 45 per cent., 
and increasing with the transmitted force, The experiments, 
conducted at the expense of MM. Rothschild, show conclusively 
that with a single generator and a single receiver force may be 
profitably transmitted to a distance of over thirty miles with a 
loss of not more than 55 per cent. on 52 horse-power, without 
exceeding a current of 10 amperes, an angular velocity of 216 


revolutions per minute, or a peripheric velocity of 7°50 m. per” 


‘second. With improved appliances the loss, mainly due to 
absorption by the machines themselves, will probably be reduced 
to 50 per cent., and to still less in operations conducted on a 
larger scale. Measurement of the intensity of sound by 
means of the manometric flames, by M. E. Doumer. It 
is shown that this apparatus, hitherto used mainly as a 
method of demonstration and summary study of the smdre of 
vocal sounds, is susceptible of far more varied applications, 
and especially may rival the graphic method in deter- 
mining the height or intensity of sound.—On the separation of 
arsenic, antimony, and tin, by M. Ad. Carnot. By employing 
oxalic acid and the hyposulphite of soda or ammonia, sulphurous 
acid and sulphuretted hydrogen, the author has succeeded in 
effacting these separations rapidly and accurately, as he had 
already effected, the separation of copper, cadmium, zinc, 
and nickel. His new methods enable him greatly to simplify 
the analysis of the complex alloys, of which these metals are 
constituents.—Heat of formation of the crystallised seleniures 
and of the amorphous seleniures, by M. Charles Fabre. Here 
are treated the seleniures of iron, manganese, cobalt, nickel, 
zinc, cadmium, copper, thallium, lead, mercury, and silver. In 
general the heat of formation of the seleniures prepared at high 
temperatures is shown to be equal or slightly inferior to that of 
the corresponding precipitated sulphides.—On the c3mbinations 
of chloral and of resorcine, by M. H; Causse.—On the compo- 
sition of the element in the grease of sheep’s wool which is 
soluble in water, by M. E. Maumené,—On the indirect inner- 
vation of the skin, by M. C. Vanlair.—Note on the arterial 
system of the scorpion, by M. F. Houssay.—Fresh researches 
on the production of monstrosities in the hen’s egg by a modifi- 
cation of the germ before incubation, by M. Dareste.—Obser- 
vations on the pollinisation of orchids indigenous in France, by 
M. Paul Maury.—A first survey of the vegetation in the French 
territory of the Congo, by M. Ed? Bureau. The botanical col- 
lections formed by the Missiongof West Africa, which have 
already reached Paris, comprise two herbariums, one collected 
by MM. Thollon and Schwébisch, the other by MM. J. de 
Brazza and Pecile. There are altogether 599 species, chiefly 
from the districts of Francepille, Brazzaville, Ossika, Dile, 
Lékéti, and Nganshu, on the Ogoway, Alima, and Lower 
Congo. 
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Chemical Seciety, May 24.—Dr. W. Will reported on the 
utilisation of myristic acid for lauric ¢cid. According to the 
: investigations of C. Reimer and W. Will there was, in the nuts 
of Myristica surinamensis, an excellent material {Sr obtaining 
large quantities of myristic acid. Herr Lutzy student, had 
obtained from it rffyristinamid, and in accordance with the 
method of Hofmann, had transferred that into myristintridecyl- 
urea, tridecylamin, tridecyl nitrite, tridecylamid, and the cor- 
responding combinations of the twelfth series, inclusive of Jauric 
acid.—Herr O. N, Witt reported on experiments for the local 
determination of the sulfo group in the naphthalic acids, which 
led him to the same results as those obtained by Cleve.—Prof. 
C. Liebermann referred to a work undertaken but not yet com- 
pleted, with a view to the elucidation of the constitution 
of opianic acid. He showed that there were reasons to 
support the assumption of an aldehyde group in this com- 
pound, fs also for the opposite assumption, a fact which led to 
a discussion on the so-called atom migrations, in which Herren 
Hofmann, Klason, Liebermann, Kramer, Pinner, and Will 
took part. Prof. Hofmann then called attention to the fact that 
sugh molecular shiftings of place had been particularly in quite 
relent times observed by him whilst studying the ether of 
cyanuric acid. He described the formation of a 2/3 iso- and 
1/3 ortho-ethyl ether of cyanuric acid which he had obtained 
from cyanurate of silver by means of ethyliodide. This ether 
transformed itself, even at the ordinary temperature, into isotri- 
ethyl-cyanurate.—In conclusion Prof. Tiemann communicated a 
work by N. Nagai, on an aromatic ketune isolated from the 
root ofa Japanese peony, having the constitution— 


CgH,(OCH;)(OH)(COCH,). g 
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PHYSICAL HYPOTHESES 


Le Ipotesi Fisiche. ẹ&nalizzate da Giannantonio Zanon. 
(Venezia: Lorenzo Tondelli, 1885.) 


AT 


prize an examination of recent hypotheses regarding the 


its sitting of July 17, 1881, the Royal Venetian 


Institute of Sciences proposed as the subject of a 


causes of luminous, thermal, electrical, and magnetic 


phenomena. The volume now before us isone of seven 
competing treatises produced by the end of March 1883. 
As to the vastness of its scope, and the extent of erudition 
displayed in it, we can fully ratify the sentence of the 
examiners officially deputed to pronounce upon itg merits. 
It is an “attack all along the line,” and one conducted 
with no despicable array of mustered forces. The author 
has read and pondered much on the subjects he treats 
of; he is a mathematician, and is hence alive no less to 
the value of mathematical evidence, than to the worth- 
lessness of a mere hollow show of mathematical formule ; 


while thg hypotheses he criticises have usually been tried 


by the severe test of a serious endeavour to realise their 
consequences. Many of his objections we at once admit 
to be valid; indeed, no*universal explanation of physical 
phenomena has yet been proposed of which the structure 
was not riddled with visible absurdities. The late Prof. 
Challis devoted his considerable abilities and his best 


energies to the elaboration of a hydrodynamical theory of 


the universe, in which physical effects of all kinds were 
referred to forms of pressure of a continuous elastic 
medium. But the suggestion that an indefinite ascending 
series of such media might, after all, be necessary to 
produce the required results, cannot be looked upon 
otherwise than as a confession. of failure. Father Secchi’s 
heroic effort, in his “ Unita delle Forze Fisiche,” to see 
right.down to the,very bottom of things, was scarcely 
more successful, The reaSonings upon which it was 
founded (as our author, among others, rightly points out) 
were vitiated at the root by a misapplication of Poinsot’s 
theorems on the resilience of rotating bodies ; and the 
cosmical machinery put together with such ingenuity, 
and set going with such heedful soligitude, came at once 
to a deadlock. Nor do we anticipate any better results 
from the scheme which Prof. Zanon himself promises to 
expound in a forthcoming work. The glimpses of his 
views afforded in essays already before the public are not 
encouraging. There is absolutely nothing gained in de- 
votving the responsibility of our ignorance upon phrases, 
and taking their obscurity for illumination. If we can 
find no adequate explanation of the activities manifested 
in the wonderful “frame of things,” of which we are ‘at 
once spectators and participators, let us, in the name of 
curand common-sense, acknowledge our impotence ; 
but let us not imagine that we in any sense repair or 
qualify it by talking of inherent qualities, “virtues,” pro- 
pagated “influences,” “ molecular tensions,” and the like. 
This would be te fa} back into the rut out of which 
Molière did something to help us with Argan’s famous 
diploma-examination :— 
VoL. XxxIv.—No. 877 
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« ‘Mihi a docto doctore : 
Domandatur causam et ratienem quare 
Opium facit dormire. 
A quoi respondeo, 
- Quia est in eo n 
Virtus “dormitiva, 
Cujus est natura 
Sensus assoupires” 


Undeniable ; but uninstructive. . 

The work we are at present concerned with is divided 
into an historical and a critieal section. Of hypotheses 
as to the constitution of matter aad the causes of physical 
action, the human mind has in all ages been prolific. 
Their procession, lengthy as that which defiled before 
Bradamante in the grotto of Merlin, is here carefully, and 
as expeditiously as may be, marshalled for our benefit. 
From the aqueous world of Thales to the vortex-atom 
world of Sir William Thomson, we are enabled to trace 
the progress, or rather the vicissitudes, of thought. For 
it is not fn this field that the amazing advances of modern 
cience have been made. The subject of Prof. Zanon’s 
sketch is, not the onward march of natural investigation, 
but the “stations and retrogradations” of speculative 
physics. More than once, indeed, he is forced to exclaim 
with Horace, “ Multa renascentur, qui jam cecidere.” 
The incidental inclusion of some fragments of genuine 
scientific theory, legitimately verified by experience, does 
not alter this general character. 

The narrative is disfigured by a few inadvertencies. 
At p. 44, for example, the origination of the wave-theory 
of light is ascribed to Malebranche; but in the very next 
page, and with better reason, to Hooke, whose “ Micro- 
graphia,” containing the assertion that “light is a very 
short vibrative motion,” propagated in spherical waves of 
agitation through “an homogeneous mediam,” appeared 


‘in 1665, nine years before the first-fruits of Malebranche’s 


meditations were given to the world.» At p. 50, Lavoisier’s 
rationale of combustion is inextricably involved with his 
rationale of the decomposition of water; and at p. 118 
the point is strangely missed of Prof. Tyndall’s illustrative 
explanation of the change from the liquid to the gaseous 
state. It is worth while to point out these slips in a 
book representing a large amount of painstaking original 
research. P 

No notice is taken in it of Isenkrahe’s recent specula” 
tions concerning the cause of gravity. They belong to 
the same family with those of Le Sage, justly condemned 
as “a mere effort of imagination, defiant alike of the 
dictates of reason and the laws of nature » (p. 229), 
Shelter from molecular bombardment, in one form or the 
other, is the key offered by them to the standing riddle of 
the cosmos. They explain gravity as a push, not a pull. 
Central forces are replaced by the preponcerant external 
impacts of “mundane” or “ ultramundane” particles. 
Such theories write their own sentence. They include 
their own condemnation. For, as M. Isenkrahe with the 
utmost candour points out, the very form of his funda- 
mental equation implies a contradiction of the law that 
gravity varies with mass. It is obeyed only when the 
value of the equatioff becomes equal to nothing—that is, 
when there is no action of the kind postulated. 

In the critical section of Prof. Zanon’s volume, theories 
of the constitution ‘of tnatter are examined separately 
from theories of the physical forces. That perplexities 
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exist in both departments of research is a statement 
equivalent to the as fet undisputed assertion that,human 
faculties are limited and human knowledge imperfect. 
Neveytheless, some of the difficulties raised by him are 
well worthy of thoughtful consideration. There can be 
no doubt, for instance, that the results of M. Gustav 
Hirn’s experiments on the resistance to motion of air at 
different temperatures are gravely embarrassing to the 
kinetic theory of gases.. The resistance oughé to vary 
as the square root of the absolute temperature; it con- 
tinues, nevertheless, practically unchanged at all temper- 
atures, so long as the density remains the same (Comptes 
Rendus, t. xciv. p. 379). 

Our author's strictures, however, although couched in 
terms of praiseworthy moderation and fairness, are some- 
what too indiscriminate. His respect for thoroughgoing 
scientific work is evident and unfeigned ; but it is almost im- 
possible to take up the position of a sceptic ex profgsso, with- 
out at times incurring the reproach of perversity. Weare 
totally unable to see the force of his reasons for preferrin& 
the obscure notion of a threefold spectrum containing 
chemical rays specifically distinct from thermal, and 
thermal from luminous, to the simple and intelligible view 
which substitutes for intangible differences of quality in 
radiations, measurable differences of wave-length. Nor 
can we believe that he would, on mature consideration, 
attempt to maintain the opinion that the planetary move- 
ments would remain unaffected by the progressive trans- 
mission of gravity. It is demonstrable that a species of 
aberration would thence ensue involving accelerative 
effects the insensibility of which so far proves (as Laplace 
has shown) that gravitative influence travels at east fifty 
million times faster than light. We owe the remark to 
Mr. William B. Taylor (Smithsonian Report, 1876, p. 212), 
that if one minute were spent on the journey from the 
-sun to the earth, the’consequent slight obliquity of trac- 

-tion, represented by an angle of 2-4, would produce a 
-shortening of the year perceptible while the sun was 
finishing a single round of the Signs. 

Prof. Zanon appears to have bestowed much intelligent 
-study on spectroscopic science. He carefully examines 
Mr. Lockyer’s discovery of the independent “ behaviour ” 
of iron lines (amongst others) in spots and prominences, 
and though rejecting the inference of dissociation, he 


` admits the necessity of assuming an ad libitum number. 


of aliotropic forms of the substance in question in order 
to explain anomalous appearances. He published mote- 
over in 1880 a detailed analysis of Mr. Lockyer’s “Studies 
in Spectrum Analysis,” deriving therefrom confirmation 
in many particulars of his own views as to the nature of 
matter. Whatever we may think of these, there can be 
no doubt that pur hope of penetrating the mysteries of 
molecular constitution must in future rest on the dis- 
closures of the spectroscope. We do not in the least 
believe that these point towards the eonclusion’ depre- 
cated by Prof. Zanon of a fundamental unity of substance- 
On the contrary, Mr. Lockyer’s striking observations 
indicate (if we may be allowed the gxpression) divergent, 
rather than convergent, simplifications. 

It is perhaps inevitable in a work of the character of 
that now under consideration ghat the value to science 
of “ working hypotheses ” should be taken little account 
of, Yet the story of man’s progressive knowledge of 


nature is a story of tentative efforts to represent facts to 
thought. Withouf some method of provisionally co- 
ordinating phenoména, indeed, the Avance from a lower 
to a higher stage of induction, which we call disc®ery, 
could scarcely at all be gffected. The true investigator is 
he who is never weary of collecting particulars to fit into 
his framework of theory, and of reconstructing his frame- 
work of theory to match fresh particulars. Without the 
power of thinking appearances into shape, no diligence 
in amassing the details of those appearances is of the 
slightest avail. 

There is, it is true, the danger of a working hypothesis 
hardening unduly or prematurely into a theory—of a mere 
track, strucx®out for surveying purposes, turning into a 
fenced highway, without exit save in a quagmire. Against 
this peril the activity of such critics as Prof. Zanon is a 
very effectual safeguard. Their assaults may sometimes 
appear “exatious, but are really directed in the best in- 
terests of science, as hindering false security, and leading 
to a juster estimate of probabilities. 

A. M. CLERKE 





A MANUAL OF MECHANICS 

A Manual of Mechanics; an Elementary Tgct-Book, 
designed for Students of Applied Mechanics. By 

T. M. Goodeve, M.A. (London: Longmans, 1886.) 
Tes little work is evidently fheant for readers whose 
knowledge of mathematics is small. The amount 
of mathematical knowledge supposed may, perhaps, be 
best inferred from an example quoted from the book 


itself. In p. 32 we have the problem to find the resultant 

of two equal rectangular forces, P. If Ris the resultant, 

R=PV2. “Now V2= 5 = A/ $2 veryneatly; v. 
5 


N2 = 7 very nearly. Whence R = ‘ P? When the 


angle between the lines of action of the forces is 120°, 
R should be equal to P; but it is proved in p. 33 to be 
equal toP ~3,by an unaccoyntable erner in the applieation 
of an elementary formula. However, V3 is found by 


the same process as before, Thus V3 = 


very nearly, = Z 
4. 

Now what naturafly strikes one about beginners who 
have to be spoon-fed in this fashion is that it would be 
very much better to spend some time in teaching them 
trigonometry and algebra, than to push them into 
dynamics with the very slender knowledge of arithmetic 
and geometry which they possess. In our system of 
national education there is far too much effort employed 
in bringing branches of dynamics and physics down to 
the level of the ignorant, and too little in bringing students 


up to the standard of mathematical attainment required 


for a really intelligent knowledge of these subje¢ts.agffe 
result of this system is that nearly all our elementary 
scientific books are very scrappy in character, presenting 
to their readers concéptions which they cannot possibly 
realise, and which must therefore be, crammed Mto the 
mind as mere definitions devoid of real meaning® 

In elementary scientific treatises it is necessary to 
insist, above all things, that the information given to the 
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reader shall be above reproach, so that if he further 
pursues the subject treated of, he may, at least, not be 
hinderggl or misled by erroneous definitions or ideas 
placed before him at the outset. 

The work before us, when it ha® been subjected to a 
slight revision, will fairly satisfy the conditions of an 
elementary text-book wkich is at once strictly scientific 
in its ideas and rich in practical applications. 

Indeed, the practical portion of the work is, as was to 
be expected, very good. The portions dealing with 
mechanism are well suited to illustrate the scientific 
principles, and will be found very useful. 

We shall confine ourselves to pointing out sqme of the 
blemishes which disfigure the theoretical portion. 

P. 1. “When the tendency which force exerts to move 
a body is counteracted, so that the body remains at rest, 
the force is commonly called a pressure.” It may be 
safely said that no such limited use is ordinarily made of 
the term pressure. 

P. 2, The statement that two lumps of sugar placed in 
contact on a table do not adhere, because “the attraction 
emanates from their centres, which may be an inch 
apart,” is not altogether conducive to sound notions. 

In p. 19 qe have the usual definition of the measure of 
a variable velocity, viz. “the space which would be de- 
scribed in a unit of time if the body retained throughout 
that unit the velocity whłth it has at the instant con- 
sidered.” When will people find out that this definition 
really defines nothing? It is truly Gladstonian in its 
elusiveness, Of course we find exactly the same 
“definition” of variable angular velocity (p. 62), variable 
acceleration (p. 99), and variable pressure (p. 176). : 

In p. 26 we have a most confusing exposition of New- 
ton’s Second Law. What, for instance, is the beginner to 
understand by this ?—“ Since we are dealing with a body 
in motion, it is clear that we may consider (1) the weight 
of the body to be constant, and its velocity to vary; (2) 
the weight of the body to vary, and its velocity to remain 
constant” The disqussion of this law seems to show 
that its object is entirely mis@onceived bugthe author. 
For, while the law aims at giving a compleg™measure of 
“force, the aithor merely deduces from zt (by A ning ina 
circle) a definition of momentum, his discon ending 
with the words, “Hence, quantity of-motion = (mass) 

(velocity).” e 

Again, inep. 28, “the explosive force of powder in a 
gun is action, and the momentum generated in the pro- 
jectile is reaction.” This is plainly open to the objection 

of equating force to momentum—a most mischievous 
notion. ° 
In p. 48 the full meaning of the centre of parallel forces 
is by no means brought out, and the rule for finding its 
distance from a given line is incorrect: “ Multiply each 
force inéo its perpendicular distance from a given line,” 
&c. The rule ought to be enunciated with reference to a 
lanad not to a Zine, and instead of the unmeaning 
term “ distance of a force from the plane” we should say 
`“ distance of its point of application from the plane.” 
Itis surely incorrect to say, as in p. 61, that “it is the 
universal” practice 1® appropriate the Greek letter w 
(omega) for expressing the unit of angular velocity.” 
It is very important to distinguish, in the mind of the 
beginner, between force and power. In p. 72 power is 
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correctly defined as [time-] rate of dding work ; but the 
language immediately following loosens this idea. Thus, 
“the ñumbeg 33,000 foot-pounds is the z¢t of hoyse- 
power.” There is tautolofy in the expression ,“ Wait 
estimated that thg sustained work of a horse continued 
for one minute would raise 33 000 ‘Ibs. through one foot in 
one minute.” Again, the term power is used in p. 94td 
designate a force applied to a machine. 

In p. 73 the principle.of works applied to equilibrium 
is thus’ enunciated: “If a system ‘of bodies be at rest 
under the action of any forces, and be moved a vety little. 
no work will be done.” It may well be doubted whether 
this enunciation is explicit enough to give a useful idea 
of the great statical principle. Indeed, the cases selected 
for illustration bear out in no way the proviso that the 
bodies must “ be moved a very little.” 

Passing on to p. 98, we find acceleration of velocity 
discussed, and we have the formal definition: “the unit 
of axceleration adds a velocity of 1 foot in 1 second.” 
which, as the words stand, has absolutely no meaning. 
The beginner ought to bé taught that acceleration has a 
double reference to time, and it should never fora moment 
be spoken of otherwise than as “feet per second per 
second,” or “miles per hour per minute,” or by some 
other equivalent phrase. In p. 102, g is spoken of as 
32'2 feet per second. 

Finally, in p. 113 the beginner is introduced to the 
discussion of a compound pendulum formed by a straight 
uniform bar. Its time of oscillation depends on a radius 
of gyration. What idea is our beginner likely to have of 
this? The definition of 4, the radius of gyration of the 
bar AB about an axis through its centre of gravity, Œ 
(p. 114), is quite erroneous—“ let 4? be the sum of the 
squares of the distances of each particle of AB from the 
point G.” This sum is, of course, infinite. What is 
meant by # is the mean square of distance from G. But 
clearly such a question is wholly unsuited to beginners. 

The book concludes with a large collection of examples, 
taken from the Science Examinations, which will be 
useful to students. GEORGE M. MINCHIN 

bd 
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Mémoire sur les Volumes moléculaires des Liguides, avec 
un Avant-propos. By Hermann Kopp. Pp. 47. 
(Heidelberg: C. Winter, 1886.) 3 


THIS is a drochure one-third of which is devoted to an 
“ avant-propos ” explaining why the paper does not appear 
in the Annales de Chimie et Physique, and making certain 
statements relating to M. Berthelot’s recent work, “ Les 
Origines de YAlchimie.” The remaining part contains a 
discussion of a paper on molecular volumes of liquids 
which appeared in the Azmales. In 1869 Prof. Kopp 
published, in succession to his “ Geschichte der Chemie,” 
a volume of “ Beiträge ” to the history, explaining more 
fully the principal epochs in chemical history, more espe- 
cially in relation to alchemy. In 1885 M. Berthelot pub- 
lished his work, which kad occupied more or less of his 
attention since 1869. Its general character is very similar 
to the “ Beiträge,” though much less complete, and Kopp 
complains that no reference whatever is made to his book. 
Berthelot, in reply, states that he was unaware of the 
existence of the “ Beiträge yet he quotes references to 
works in which this “ cahier ” (as he calls it) is repeatedly 
mentioned. The oversight is a very grave one, when we 
remember that the “cahier” is a contribution of over 
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800 pages,*and whan we consider the position which Prof. 
Kopp holds as an histerian of chemistry, a positton which 
demands that due regard should be paid to his writings. 

` The more immediate object of the pamphlet is, how- 
ever, tọ reply to the strictures of MM. Bartoli and 
Stracciati on the law of molecular volumes. These gentle- 
men have criticised s§mewhat severely Kopp’s work in this 
department without taking into consideration the obstacles 
which, at the time it was carried out (1855) stood in the 
way of accurate and definite investigation. Singularly 
enough, they do not escape the same charge, having them- 
selves in some cases made use of materials of an insuffi- 
cient degree of purity. It is likewise pointed out that 
they are labouring under a complete misapprehension of 
the views held by Kopp and the significance of his deduc- 
tions, nor do they seem to have appreciated the difficulties 
that surround the establishment of a “ physical law” of 
general application. G. H. B. 





LETTERS TO THE EDITOR 


{Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that tt ts impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Organic Evolution 
ALLUDING to the first instalment of your abstract of my 


recently published paper on ‘‘ Physiological Selection,” the, 


Duke of Argyll remarks :— 

“I rejoice that the author has at last discovered that ‘ natural 
selection has been made to pose as 4 theory of the origin of 
species, whereas in point of fact it is nothing of the kind.’ 
This has been my contention for many years” (NATURE, vol. 
xxxiv. p. 335). 

These words seem to imply that my views with regard to 
natural selection have now undergone an important change, and 
one which brings them into conformity with those that have for 
many years been contended for by the Duke, It therefore seems 
desirable to state that such is not the case; and as I can only 
attribute the misunderstanding of so able and friendly a reader to 
some ambiguity in the condensed abstract of my paper to which 
he refers, I may invite him to consult the paper itself, where the 
matter to which he alludes is more fully explained. He will 
there find that my views upon the subject of natural selection are 
the sgme now as they have been during the last fifteen years; 
that in all essential respects they still coincide with those that 
were held by Mr, Darwin ; and that my ‘‘ additional suggestion 
on the origin of species, although quite independent of natural 
selection, is in no way opposed to natural selection,” but is to 
be regarded as indicating ‘‘a factor supplementary to natural 
selection.” 

The state of matters, then, is simply this. Mr. Darwin him- 
self has freely acknowledged that his theory of natural selection 
is not in itself a sufficient explanation of the origin of species. 
He therefore supplemented the natural causes which arg together 
comprised under this term! by sundry other causes of a similarly 


2 In common with many other critics of Mr. Darwin’s work, the Duke of 
Argyll has always contended that the theory of natural selection is ‘ funda- 
mentally erroneous” in that it assumes “ variations to arise by accident,” and 
merely “‘ groups under one form of words, highly charged with metaphor, an 
immense variety ofcauses,some purely mental, some purely vital, and others 
purely physical or mechanical.” This, however, is no valid criticism of the 
theory, which for the first time did comprise undeg@one general point of view all 
the causes which together go to produce the results. In the opinion of the 
Duke, the weakest element of the theory consists in its inability to explain 
the causes of those variations on the occurrence of which the theory depends 
(NATURE, foc cit., p. 336). But it iscleaM™ly no valid objection to a theory 
which explains one set of causes that it is unable to explain another and 
ulterior set. So long as variations of all™Kinds are known to be matters of 
fact, they are available for the theory of natural selection, even though the 
ulterior or physiological causes of variation should never be discovered. 
And for all the purposes of this theory it makes no difference whether the 
variations which are seen to take plag in all directions, with and without 
respect to utility, are spoken of as ‘“‘a@tcidental” or as due to hidden causes. 
All that this theory has to do is to take the principle of promiscuous varia- 
tion in all directions as a datum supplied by observation, and from this fact 
to show how the further principles of heredity, struggle, and survival are 


natural kind. Of these he attributed most importance to use, 
disuse, sexual selection, correlated variation, and prolonged 
exposure to uniformt conditions of life. To these supplementary 
causes Moritz Wagner added independent variation inwthe ab- 
sence of intercrossing with parent forms, while I have myself 
added physiological selection. Now, the whole body of Mr. 
Darwin’s followers have agreed with him in holding that the 
theory of natural selection is not in itself a sufficient explanation 
of the origin of species. But man} of these followers differ 
from Mr. Darwin, and also differ among themselves, as to the 
proportional part which the principle of natural selection is to 
be considered as having played in the evolution of species. Mr. 
Darwin thought that in this respect natural selection plays a more 
important part than any other principle [therefore it is hard 
to see how in this respect any of ‘‘the successors of Darwin” 
can possibly ‘‘have run quite wild from the teaching of their 
master”], while in the opinion of many of his followers this 
principle should be regarded as of a value subordinate to the 
others. Of all the writers who have taken the latter view, the 
most clear-headed, as well as the earliest and most persistent, is 
Mr. Herbert Spencer. He more than any ‘other author has 
been@nstant, both in season and out of season, in giving reasons 
for the scepticism that is in him. I confess, therefore, to not 
understanding the Duke of Argyll when he says that in the two 
articles recently published by Mr. Spencer ‘‘we have for the 
first time an avowed and definite declaration against some of 
the leading ideas on which the Mechanical Philosophy depends.” 
So far as I can see, these two articles convey little more than 
a reiteration of the characteristically Spencerian view that, in 
the course of organic evolution the processes of “ direct equili- 
bration” have been of more importance than thos@fof ‘‘ indirect 
equilibration.” By the first of these terms Mr. Spencer means 
use, disuse, and all othey causes tending directly to the produc- 
tion of adaptive structures, while Dy the second he means natural 
selection. Now, from the time when Mr. Darwin first published 
his ‘‘ Origin of Species” the main point of difference between 
his views and those of Mr. Spencer has uniformly consisted 
in the estimates which they have formed of the relative 
importance of these two kinds of equilibration. Surely, 
therefore, this cannot be the respect in which it is said 
that Mr. Spencer has ‘‘now for the first time opened his 
eyes and his mouth.” Yet, if not, I do not understand the 
allusion. The Duke seems to imagine that, in some way or 
another, Mr. Spencer has taken a new and important ‘‘ point of 
departure” in the course of his speculative thinking, and one 
which is “‘fatal to the adequacy of the Mechanical Philosophy 
as any explanation of organicevolution.” It would be a matter 
of great interest to me —and I am sure to many others who have 
read the articles in question—to be told in what respect Mr. 
Spencer has committed himself to so ggat a change of doctrine ; 
and it would certainly be a“matter of profound astonishment to 
all evolutio, if Mr. Spencer can be shown to have so much 
as insinua hat his ‘‘direct equilibration” differs from Mr, 
i tal selection in not belonging to the system 
called Mecca] Philosophy—or that those facto: organic 
evolution on which he has mainly relied di rom those on 
which Mr. Darwin, has mainly relied in lending better counten- 
ance to the Supern@tural Philosophy of Design. 

My own attitude with regard to all these questichs is perfectly 
plain and simple. In common with Darwin, Spencer, and the 
great majority of evolutionists, I believe that in the origin and 
development of adaptations—whether structural or instincfive— 
two sets of strictly natural causes have been at work: I agree 
with Mr. Darwin in thinking that of these two sets of causes the 
‘indirectly equilibrating ”’ have been of more importanee than 
the ‘directly equilibrating”: but I differ from other evolu- 
tionists, both of the Darwinian and Spencerian schools, in 
expressly drawing a marked distinction between causes of either 
kind which have been operative in the evolution of adaptations 
and those which have been operative in the evolution of species ; 
and, lastly, I claim to have shown that when once this fagrction 
is recognised, the theory of natural selection ceases-to be, 
properly speaking, a theory of the origin of species; that it is 
thus liberated from Jl the difficulties with which it has hitherto 
been entangled on account of its having been made to ‘‘ pose” 
as such 3nd that it is therefore placed in a positiow of greater 
competent to se/ect the variations whifh happen to be uul from those 
which are not. One might as well object to the physical explanation of 
specific gravity in selecting or sorting the different materials of a sea-shore, 


on the ground that we do not know the causes either of gravity in general 
or of the variations that are observable among specific gravaties in particular. 
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logical security than it has ever occupied before. Far, then, 
from joining the ‘‘ contention ” of my critic jn seeking to depose 
natural selection as a theory of the genesis of adaptive structures 
and instincts, I have exyessly sought to fortify that theory as a 
“*mechnical” explanation of these phenomena. Whether or 
not I havesbeen successful I must leave others to judge, after 
they have done me the justice to read My original paper. But, 
be this as it may, the ambiguity of that paper must indeed be 
extraordinary, if it leads any one to suppose that my argument 
is precisely the opposite of*what it is intended to be. 
Geanies, Ross-shire, August 16 GEORGE J. ROMANES 





Meteorology and Colliery Explosions 


THE catastrophe at Woodend Colliery on Friday last again 
directs attention to the connection generally believed to exist 
between explosions of fire-damp and atmospheric changes. The 
real nature of this connection is but little, if at all, understood. 
From time to time observations have been taken with the view 
of throwing some light on the subject, but as the observations in 
one mine were discussed without reference to what may have 
been occurring in other districts, the results have not added 
much to our knowledge. Meteorology, however, is now suffi- 
ciently advanced to permit the adoption of another and more 
satisfactory method of dealing with the question. 

The idea so long prevalent that certain fixed points on the 
barometric scale indicated certain kinds of weather has now 
been discarded, the examination of synchronous weather charts 
showing conclusively that the weather changes are not so much 
dependent upon the height of the barometer at any one place as 
upon the relations existing between readings over a tract of 
country ; th¥ direction in which the highest and lowest readings 
lie, and the difference of pressure (the barometric gradient) 
between neighbouring places—these form the basis of our modern 
weather knowledge. Nothing of this kind has hitherto been 
attempted when dealing with observations from collieries. If 
the presence of gas in mines is in any way regulated by changes 
of atmospheric pressure, it would be well to see if, like the 
weather, it is distributed in areas, and whether in these areas 
again some localities would have more gas than others, de- 
pendent more upon the distribution of pressure than upon local 
readings. With the object of discovering some law or laws 
governing the presence of gas, I appeal to colliery officials in 
every coal-field in Great Britain and Ireland to supply me with 
the few observations detailed below for a period of four months 
—from September 1 to December 31, the best part of the 
year for such work. 

The Meteorological Office Weather Charts issued daily (Sun- 
days included) at 8 a.m. and 6 p.m. show the distribution of 
pressure, winds, temperature, and weather. To these I propose 
adding the information gupplied from mines af the same hours. 
Those who cannot arrange for tw8 observations daily, to give 
preference to the morning set. The gas observation being the 
most important, I would be glad if precise information can be 
given. Absolute vniformity cannot be expected, but I would 
suggest that, where possible, a disused gallery favourable to the 
object in view should be used, one where the changes in the 
quantity of gas can be stated in yards or feet, thus turning the 
gallery into a gas barometer somewhat sifnilar to the one at 
Seaham Colliery after the explosion of a few years ago. Those 
who have not the facilities for such measur:ments can still give 
valuable data if they do no more than note the increase or 
decrtase of gas as “slight,” ‘‘ moderate,” or ‘“‘great.”” The 
appended specimen of the form for recording the observations 
Form for Recording Olservations 
.. Colliery, near... ee 
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has columns for the air-temperature in the shade at the pit-bank, 
and the weather; while underground, ineaddition to the gas- 
record, th® reading of a barometer and*hermometer, and quan- 
tity of air passing at a fixed point some distance in the workings ; 
also, remarks gn the variations of the gas and ventianiog at 
other than the regular hours. *A sheet of close-ruled foolscap, 
arranged as indicated, will contain the data for one morhth, asd, 
as soon as filled up? should be forwarde@to me at the Meteoro- 
Ingical Office, London, S.W. On the back of the first return 
particulars are required of the geographical position of thé 
mine, the name and address of the manager, whether the baro- 
meter is a mercurial or an aneroid, together with the readings 
of the same at the pit-bank at 8 a.m. daily for a wesh before 
taking it underground, and ‘describing? the plan adopted in 
measuring the gas. It must be understood that I am under 
taking the discussion as my own work, for which the Meteoro- 
logical Council is not responsible. Hy. HARRIES 
August 16 
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Railway Weather Signals 


WITH reference to the notice given in NATURE, vol. xxviv. 
P. 347, of th ingenious plan adopted by the Norwegian Meteoro 
logical Institute for disseminating its weather repor's, it may not 
be Jgnown to all of your readers that a similar system of signals 
has been in use for some time on the railroads in Ohio, Penn- 
sylvania, and Canada. The day signals there consist of sheet- 
iron disks about three feet in diameter, and are displayed on the 
side of baggage-cars. The signals are shaped lixe the sun, a 
crescent, or a star, and differ in colour, being red or blue. The 
red colour refers to the temperature, and the blue to the -tate of 
the weather, as rainfall or snow. This system of signals was 
first brought into practical operation by Prof. T. C. Mendenhall, 
Chief of the Ohio Meteorological Bureau. 

A system of night-signals for railways is also under trial in 
Pennsylvania: they are in the form of rockets or an exploding 
cartridge, which, when fired, may be seen from six to ten 
miles. Cuas. HARDING 

August 17 


Tornaria and Actinotrocha of the British Coasts 


THREE species of Balanoglossus are known to occur on the 
shores of North-West Europe. Belanoglossus hupfferi was taken 
by Willemoes Suhm at IJellebach, in the Sound, that is, on the 
coast of Zealand (Zeit. f. wiss. Zool. vol. xxi, 1571); Malano- 
glossus salmoneus, Giard, and B. rebinii occur, according to Mr. 
Bateson’s last paper in the Quarterly Journal of Microcofic tt 
Science, at Concarneau, in Finistère, and I believe also at the 
Channel Islands, But no Balanozlossus has yet been found on the 
shores of Britain. It will therefore be of some interest to Batish 
naturalists to learn that in August 1884 I obtained in the tow- 
net a larva which seemed to possess the distinctive charagers of 
Tornaria. I had not leisure at the time to, study the specimen 
with much attention, but I made a hurried’ sketch of it, which 
shows the presence of two parallel longitudinal bands of cilia 
anteriorly, and a single transverse band posteriorly, At the 
posterior end is a conical protv berance resembling the adhesive 
organ described by Bateson ir his creeping larva. The postion 
of the mouth was not ascertained, but was probably between the 
two anterior bands of cilia. The water vessel and tuft of cilia 
at the apex of the prxoral lobe were not observed. ‘This larva 
may not have been Tornaria, but I think it really was that form ; 
and naturalists who are spending an autumn holiday at the sea- 
side would probably, if they undertook the search, succeed in 
finding Balanoglossus in the littoral sands, and its larvan the 
shore waters. : 

Phorenis is also at present, I believe, excluded from the British 
littoral fauna, but is certainly present on our shores, though 
no adult specimens have been taken. I took large numbers of 
Actinotrocha in the tow-net, close to the shore, in September 
1883, a little to the north of the mouth of the Cromarty Firth. 
If I am mistaken in suppesing that adult Phorenis and Balano- 
glossus have never been found on the coast of Britain, I shall be 
glad to be corrected. J. T. CUNNINGHAM 


Moy Suns 


As I observe the omission from my letter on the pavhelia or 
mock suns of last month (p. 313) of the diagram which was 
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intended to describe the real phenomena, may I ask you to allow 


me a few lines of space for the following 


The real sun was Surrounded at a sho 
rainbow circle of great ‘beauty, with a 
apparent magnitude and brightness on 


rt distance bya halo or 
mock sun of the same 


the right and left ; and 


faréially formed suns above and, below the rirfy: all of them 
being slightly opalescent. From the two perfected suns pro- 
ceeded cones of intense light, about 3 diameters of the sun in 


length, and with their®apices pointing 
yere rather more opalescent than the m 


east and west. These 
ock suns from which they 


seemed to originate. A second rainbow ting at a considerable 
distance outside of these extended to the zenith. The period of 


greatest beauty and brightness, when th 


ey were as rich in colour- 


Ing as a real rainbow, lasted about 5 minutes, I was able to 
watch the whole of the phenomena from a little after 4 to nearly 


6 o'clock. R 
Jasper Road, Upper Norwood 


OBERT II. F. Rippon 
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PHYSIOLOGICAL SELECTION: AN ADDI- 


TIONAL SUGGESTION ON 
SPECIES! 


III, 


THE ORIGIN OF 


ARGUMENT from the Prevention of Intebcrossing.— 


This argument is the same fro 
prevention of intercrossing may arise 


m whatever causegthe 
. Where intercrossing 


is prevented by geographical barriers or by migration, it is 


more easy to prove the evolution of 


new species as a con- 


sequence than it is when intercrossing is prevented by 


physiological barriers; for in the 


latter case the older 


and the newer forms will probably continue to occupy the 


same area, and then there will be no 
to show that the severance betwe 


independent evidence 
en them was due to 


the prevention of intercrossing. Nevertheless, all the 
evidence I have of the large part that geographical 
‘barriers have played in the evolution of species by pre- 
venting intercrossing with parent forms goes to show the 
probable importance of physiological barriers when acting 
in the same way. Hence it will be better to postpone this 
line of argument in favour of physiological selection until 
the appearance of my next paper, where I shall hope to 
show, from evidence furnished by the geographical distri- 


bution of species, how predominant 
of intercrossing has played in the 


a part the prevention 
evolution of species. 


Here, therefore, I will merely remark that wherever inter- 
crossing with parent forms is prevented, in the proportion 
that it is prevented a better opportunity is given to 
natural selection for seizing upon any beneficial varia- 
tions that may happen to arise. On this account physio- 
logical selection probably lends important aid to natural 
selectipn, thus becoming indirectly instrumental in the 


- evolution of useful as well as of usel 


ess structures, 


There is also another respect in which these two kinds 
-of selection probably co-operate. For Mr. Darwin shows 
that “it would be clearly advantageous to two varieties, 
‘or incipient species, if they could be kept from blending, 

on the same principle that, when man is selecting at the 
same time two varieties, it is necessary that he should 
keep them separate.” But he proceeds to show that this 
advantage cannot be conferred by natural selection, and 
hence that the sterility which is so generally character- 
istic of species cannot be attributed to this agency. We 
have, however, just seen that this sterility is in all likeli- 


hood due to “physiological selection; and therefore, if it 


be true, as Mr. Darwin thought, tha 
incipient species if it were rendered 


t “it would profit an 
in some slight degree 


sterile with its parent form,” physioloGical selection and 
natural selection may mutually assist one another. For, 


although the benefit of this sterility 
initially conferred by natural select 
arises from an independent variaffo 


could not have been 
ion, yet when it once 
nin the reproductive 


system, there is no reason why it should not forthwith be 
favoured by natural selection, just as is the case with 


advantageous variations in geiferal. 


t Abstract of a Paper read before the Lin 
George J. Romanes, M.A., LL.D., F.R.S. &e 


nean Society on May 6, by 
. Continued from p. 340. 
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Feeling how grave a difficulty was presented to his 
theory of the origin of species by the general sterility of 
species, Mr. Daryin was extremely anxious to find some 
way in which natural, selection might be seen have 
brought about this result, Had it occurred to him that 
this result was probably nothing more than the ‘necessary 
expression of a partichilar kind of variation on the part of 
the reproductive system, I cannot doubt that he would 
have felt the theory of natural eselection to have been 
relieved of one of its greatest disabilities, 

Argument from the Lnutility of Specific Differences.— 
After what has already been said on this subject, I will 
here only deal with one question, namely, Why is it that 
apparently useless structures occur in such profusion 
among species, in much less profusion among genera, and 
scarcely at all among families, orders, and classes? It 
may be afswered that the points wherein species differ 
from species are usually points of smaller detail than 
those which distinguish genera, families, &c., and thus 
may well actually be as a rule less useful, although still 
not agsolutely useless : natural selection, it may be urged, 
is better able than is the naturalist to diagnose utility. 
But here again we have a most unwarranted appeal to the 
argument from ignorance ; whereas, according to my view, 
it is quite intelligible that when a varietal form is differ- 
entiated from its parent form by the bar of sterility, isola- 
tion, or migration, any little meaningless peculiarities of 
structure (or of instinct!) should at first be allowed to 
arise, but should eventually be eliminated ay so much 
surplusage in the struggle for existence, by economy of 
growth, or even by independent variation when undirected 
by natural selection. A greater or less time would in 
different cases be required to %ffect this reduction, and 
thus we can understand why they are sometimes allowed 
to persist into genera, but rarely into families, 

Again, if apparently useless specific characters (whether 
these be new structures or modifications of old ones, 
slight changes in form, colour, and so forth) are thus 
regarded as really useless, we should expect that they 
ought to be of a kind which do not impose much physio- 
logical tax upon the Organism, since otherwise natural 
selection would not have allowed them to become so 
much as specific characters, Well, I have applied this 
test, and find it is a most general rule that specific 
characters the utility of which cannot be perceived are 
such as do not impose any considerable demand for 
nourishment: either on account of their smallesize or 
of their organically inexp®nsive material, they do not im- 
pose much tax upon the organism. Now it is obvious 
that there can be no connection between utility as dis- 
guised and smallness of size or inexpensiveness of 
material ; while it is no less obvious that there is a close 
connection between these things and a real inutility. 

Lastly, our domfgsticated varieties {occasionally exhibit 
well-marked and more or less constant characters of a 
useless kind. Here there can scarcely be any question 
about the genuineness of the inutility, seeing that the 
characters have arisen only under domestication, ot in 
the absence of any struggle for existence. Yet these 
structures are sometimes of the most curious and complex 
morphology— even more so than innumerable apparently 
useless structures in the case of natural species? 

Argument from Divergence of Character—Any theory 
of the origin of species in the way of descent must be 
prepared with an answer to the question, Why have 
species multiplied? Why have they not A A 
transmuted in linear series instead of rantifyin#into 
branches? This question Mr. Darwin seeks to answer 


% For instances of useless instincts see Mr. Darwin’s posthumous essay 
published in my ‘ Mental Evolution in Animals,” It is suggestive in the 
Present connection that, just like useless Structgres, useless insfincts, so far 

| as I can find, only occur in species and g@era : never in fames, orders, or 
classes. 

? For a good instance of this see “ Variation of Plants and Animals under 
Domestication,” vol. i. pp. 78-79. 
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“from the simple circumstance that the more diversified 
the descendants from any one species become in struc- 
ture, constitution, and habits, by so’much will they be 
better enabled to seize on many anf widely diversified 
places in the economy of nature, and so be enabled to 
increasę in numbers.” And he proceeds to illustrate this 
principle by means of a diagr@m, showing the hypo- 
thetical divergence of character undergone by the de- 
scendants of seven spegies. Thus, he attributes divergence 
of character exclusively to the influence of natural selec- 
tion. 

Now, this argument appears to me unassailable in all 
save one particular; but this is a most important parti- 
cular: the argument wholly ignores the effect of inter- 
crossing with parent forms. Granting to the argument 
that intercrossing with parent forms is prohibited, and 
nothing can be more satisfactory. The argument, how- 
ever, sets out with showing that it is in limited areas, or 
in areas already overstocked with the specific forms in 
question, that the advantages to be derived from diversi- 
fication will be most pronounced. Or, in Mr. Qarwin’s 
words, it is where they “ jostle each other most closely” 
that natural selection will set a premium upon any 
members of the species which may depart from the 
common type. Now, inasmuch as this jostling or over- 
crowding of individuals is a needful condition to the 
agency of natural selection in the way of diversifying 
character, must we not feel that the general difficulty 
from intercrossing previously considered is here pre- 
sented in% special and aggravated form? At all events, 
I know that, after having duly and impartially considered 
the matter, to me it does appear that, unless the swamping 
effects of intercrossing with the parent form on an over- 
crowded area is in some way prevented to begin with, 
natural selection could never have any material supplied by 
which to go on with. Let it be observed that I regard 
Mr. Darwin’s argument as perfectly sound where it treats 
of the divergence of species from one another—z.e. of the 
rise of genera, families, &c.; for then physiological barriers 
are present to prevent intercrossing. But in applying 
the argument to explain the divergence of individuals 
into varieties it seems to me that here, more than any- 
where else, he has lost sight of the formidable difficulty in 
question. For in this particular case so formidable does 
the difficulty seem to me, that I cannot believe natural 
selection alone could produce any divergence of character 
so long as all the individuals on an overcrowded area 
occupy that area togtther. Yet if any of them quit that 
area, and so escape from the unifying influence of free 
intercrossing, these individuals also escape from the con- 
ditions which Mr. Darwin names as those that are needed 
by natural selection in order to produce divergence. 
Therefore it appears to me that, under the circumstances 
supposed, natural selection alone ceuld not produce 


divergence ; the most it could do woufd be to change the | 
whole specific type in some one direction (the needful ! 


variations in that one ‘direction being caused by some 
general change of food, climate, habit, &c., affecting a 
number of individuals simultaneously), and thus induce 
transmutation of species in a linear series—each succeed- 
ing member of which might supplant its parent form. 
But, in order to secure diversity, multiplication, or rami- 
fication of species, it appears to me obvious that the 
primary condition required is that of preventing inter- 
crossing with parent forms at the origin of each branch— 
whether the prevention be from the first absolute, or only 
parte And, after all that has been previously said, it is 
needless again to show that the principles of physiological 
selection are at once the only principles which are here 
likely to be efficient, and the princifles which are fully 
capable of doing all that is required. For species, as they 
now stand, unquestignably prove the fact of ramification ; 
and it appears to me no less unquestionable that ramifi- 


* “ Origin of Species,” p. 87. 
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cation, as often as it has occurred, can only have been 
permitted to occur by the absence,of intertrossing w th 
parenteforms. But apart frons geographical barri:rs 
(which, according to Mr. Darwin's argument. would %e 
inimical to {he divergence of character by natural sselec- 
tion), the ramification c4n only take place as,a conse- 
quence of physiological selection, or as a consequence of 
some change in’ the reproductive*system which prevents 
intercrossing with unchanged {or differently change:l) 
compatriots. But when once this condition is supplied by 
physiological selection, I have no doubt that divergen e 
of character may then be prothoted by natural selection, 
in the way that is explained by Mt. Darwin. 

From which it will be seen that the theory of physiologic il 
selection has this advantage over the theory of natural sele.- 
tion in the way of explaining what Mr. Darwin calls diversi- 
fication of character, or what I have called the ramification 
of species. This diversification or ramification has refer- 
ence chiefly to the secondary specific distinctions, which, 
as we have seen, the theory of natural selection supposes 
to be the first changes that occur, and, by the occur- 
rence, to mduce the primary distinction of sterility. My 
theory, on the other hand, inverts this order, and supposes 
tife primary distinction to be likewise (in most cases, the 
primordial distinction. Now, the advantages thus gained 
are twofold. In the first place, as just shown, we are able 
to release the principle of natural selection from wha: 
appears to me the otherwise hopeless difficulty of effect- 
ing diversification of character on an overcrowded area 
with nothing to prevent free intercrossing. And, in the 
next place, as we can now see, we are able to find an 
additional reason for the diversification of character, over 
and above the one that is relied upon by Mr. Darwin. 
For, by regarding the primary distinction of sterility as 
likewise the primordial distinction, we are able to apply 
to an incipient variety, inhabiting even an overcrowded 
area, the same principles which are known to lead to 
diversification by geographical barriers or by mizration, 
as previously explained: In other words, if once we 
regard the primary distinction of sterility as aiso the 
initial distinction, instead of the incidental result of 
secondary distinctions, Mr. Darwin’s argument touching 
the causes of diversification is not merely saved: it is 
notably extended by the addition of an independent prin- 
ciple, which, as we know from other evidence, is a principle 
of high importance in this respect. 

Argument from Geographical Distribution.— The body 
of evidence under this head is too large to be given in 
an abstract; but the following are some of thg chief 
points. . 

Mr. Darwin toor a great deal of trouble to collect 
evidence on the two following facts, namely, (1) that 
“species of the larger genera in each country vary more 
frequently than the species of smaller genera”; and (2) 
that “many of the species included within the larger 
genera resemble varieties in being very closely, but un- 
equally, related to each other.” By larger genera he 
means genera containing many species, and he accounts 
for these general facts by the principle “that where many 
species of a genus have been formed, on an average many 
are still forming.” But how forming? If we say by 
natural selection alone, we should expect*to find the 
multitudinous species differing from one another in 
respect of features presenting utilitarian significance ; 
yet this is precisely what we do not find. For Mr. Dar- 
win’s argument here consists in showing that “in large 
genera the amount of difference between the species is 
often exceedingly smalf so that in this respect the species 
of the larger genera resemble varieties more than do the 
species of the smaller genera.” Therefore the argument, 
while undoubtedly a very forcible one in favour of the 
fact of evolution, appears me scarcely consistent with 
the theory of zatura/ selection. On the other hand, the 
argument tells strongly (though unconsciously) in favour 
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of physiological selection. For, the larger a genus, or 
the greater ‘numberof species it contains, the greater 
must be the opportuniey afforded for the occursence of 
that particular kind of variation on which the principle of 
physiological selection depends. All the qpecies of a 
genus may be regarded as so Many varieties which have 
already been separated from one another physiologically : 
therefore each of them®may now constitute a new starting- 
paint for a further and similar separation—particularly as, 
in virtue of their previous segregation, many of them are 
now exposed to different conditions of life. Thus, it 
seems to me, we can well uħderstand why it is that genera 
already rich in specie$ tend to grow still richer ; while 
such is not the case in so great a degree with genera that 
are poor in species. Moreover, we can well understand 
that, multiplication of species being in the first instance 
determined by changes in the reproductive system alone, 
wherever a large number of new species are being turned 
out, the secondary differences between them should be 
“ often exceedingly small”—a general correlation which, 
so far as I can see, we are not able to understand on the 
theory of natural selection. 3 

Another general fact mentioned by Darwin, and now 
well recognised by all naturalists, is that closely allitd 
species, or species differing from one another in trivial 
details, usually occupy contiguous areas ; or, conversely 
stated, that contiguity of geographical position is favour- 
able to the appearance of species closely allied to one 
another. Of course this fact speaks in favour of evolu- 
tion ; but where the question is as to method, I confess 
that the theory of natural selection appears to me wholly 
irrelevant. For, in most of the numberless cases to which 
I allude, the points of minute detail wherein the allied 
species differ in respect of secondary distinctions, are 
points which present no utilitarian significance. And, 
as previously argued, it is impossible to believe that 
there ‘can be any general or constant correlation between 
disguised utility and insignificance of secondary dis- 
tinction. - 

Now the large body of facts to which I here allude, 
but which I have not space to detail, appears to me to 
constitute perhaps the strongest of all my arguments in 
favour of physiological selection, Take, for instance, a 
large continental area, and follow across it a chain of 
species, each link of which differs from those on cither 
side of it by the most minute and trivial distinctions of a 
‘secondary kind ; butall the links of which differ from one 
another in respect of their reproductive systems, so that 
no one member of the series is perfectly fertile with any 
other member. Can it be supposed that in every case 
this constant primaty distinction has been superinduced 
by the trivial secondary distinctions, distributed as they 
are over different parts of all these kindred organisms, 
and yet nowhere presenting any but the most trifling 
amount of morphological change? Or, even if we were 
to suppose this, we have still to meet the question, How 
were all these trifling changes produced in the face of 
free intercrossing on the continental area? Certainly not 
by natural selection, seeing that they are all useless to the 
species presenting them. Let it then be by changes in 
the conditions of life, whether of food, of climate, or of 
anything els® I can conceive of no other alternative. 
Yet, if we accept this alternative, we are but espousing— 
in a disguised and roundabout way, to be sure—the theory 
of physiological selection. For we are thus but hypothetic- 
ally assigning the causes which have induced the primary 
distinction in each case, or the causes which have led to 
the mutual sterility. For my own®part, I believe that the 
assignation would be, in the greatsimajority of such cases, 
incorrect. That is to say, I do not believe that in the 
great majority of such cases the trivial secondary distinc- 
tions—however these were caised—can have had any- 
thing to do with the great primary distinction. What I 
believe is that all the clusely-allied species inhabiting our 
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supposed Continent, and differing from one another in so 
many points of minute detail, are but so many records of 
one particular king of variation having taken place in the 
reproductive systerhs of their ancestors, and which, so 
often as it did take place, necessarily gave birth to @new 
species. The primary distinction thus became fhe con- 
stant distinction, simpl¢ because it was in virtue of this 
distinction—or in virtue of the variation which first 
originated this distinction—that the species became 
species; and the secondary distinctions thus became 
multitudinous, minute, and unmeaning, simply because 
they were of later origin, the result of spontaneous varia- 
bility, unchecked by intercrossing with the parent forms, 
and, on account of their trivial (że. physiologically harm- 
less) nature, unchecked also by natural selection, economy 
of growth, or any other principle which might have pre- 
vented sponéaneous variability of any other kind. 

There are many other general facts relating to geogra- 
phical distribution which lend the strongest countenance 
to the theory of physiological selection—in particular I 
may mgntion the difficulty which Mr. Darwin experiences 
in accounting for the absence or rarity of transitional 
varieties between species inhabiting contiguous areas (/oc. 
ctt., p. 134), which is just what might have been expected 
on my theory—but it is time that this abstract should 
draw to a close. 

Relations between the Theories of Natural Selection and 
Physiological Selection —The two theories resemble one 
another in the kind of evidence by which they are each 
supported. For in neither case is this evidende that of 
direct observation of the transmutation of species under 
the influence of the agency supposed: the evidence in 
each case consists in first proving the facts on which the 
principle depends, and then showing that the phenomena 
of organic nature are such as they ought to be if the 
principle in question has had any large share in their 
production. But the two theories differ in that while 
natural selection is a theory of the origin of genera, fami- 
lies, orders, and classes even more than it is of the origin 
of species ; the theory of physiological selection is almost 
exclusively a theory of the origin of species. Again, the 
latter theory differs from the former in that the variations 
on the occurrence of which it depends are variations of 
a comparatively unuseful, or non-adaptive, kind. Never- 
theless, physiological selection must be quite as vigilant 
as natural selection, and it seizes upon the comparatively 
unuseful variation of sterility with even more certainty than 
natural selection canseize ugon any us@fulvariation. Lastly, 
as will have been gathered from the foregoing abstract, the 
two theories are in no way opposed to one another: they 
are, in fact, complementary, and the principles with which 
they have to deal co-operative. For, on the one hand, 
without the assistance of physiological selection, natural 
selection would, Iebelieve, be all but overcome by the 
adverse influences® of free intercrossing—influences all 
the more potent under the very conditions “which are 
required for the multiplication of species by divergence of 
character. On the other hand, without natural selection, 
physiological selection would be powerless to create any 
differences of specific type other than those of mutual 
sterility and trivial details of structure, form, or colqur— 
differences wholly without meaning from a utilitarian 
point of view. But in their combination these two 
principles appear to me able to accomplish what neither 
can accomplish alone—namely, a full and satisfactory 
explanation of the origin of species. 

Concluston.—It has not been possible to do, jumigge to 
the theory of physiological selection within the limits of this 
abstract. But perhaps enough has been said to show 
that there is a great deal of evidence in its support ; that 
by regarding mutually sterile species as records of varia- 
tion in reproductive systems, we,areeat work, sQ fo speak, 
on the foundation of the matter ; and that we*are thus 
able to explain a number of general facts which do not 
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admit of being explained by any previous theory. “t only 
remains to add that, if true, the present theory ought to 
admitof experimental verification. Let welltmarkednatural 
varieties of plants growmg on the same ‘rea be system- 
atically #ested with regard to their relative degrees of 
fertility, firgt within themselves, and next towards one 
another: let these experiments be made in successive 
years over a number of natural varieties, by carefully- 
conducted artificial fertilisation, and by counting the 
seeds and tabulating the results. In this way experi- 
mental evidence would probably be obtained of degrees 
of sterility between even slight though constant varieties 
growing on the same areas; and, if so, such evidence 
would serve as further proof of the present theory. But 
experiments of this kind, in order to be satisfactory, 
ought to be conducted by a number of observers in 
different geographical areas ; and my object in pyblishing 
so lengthy an abstract of my views in this periodical is 
that of inducing naturalists in other parts of the world to 
co-operate with me in carrying out this research. The 
paper itself, which furnishes fuller particulars as togthe 
way in which such experiments should be carried out, is 
published in a separate form by the Linnean Society. 





THE WOODEND COLLIERY EXPLOSION 


QUI sexcuse s'accuse will occur to the minds of many 
~ who have followed the details of the disastrous 
explosion which took place at Woodend or Bedford 
Colliery on Friday last. We read in the Zmes of the 
16th inst.:— The Four-foot or Crombonke Mine is a 
very dusty one, and it is considered that at the Woodend 
pit the dust has increasedethe extent of the damage.” 
“But to water the mine, as suggested by the Commission, 
would here be a very difficult operation, because the floor 
of the mine consists of a species of fire-clay which, as it 
absorbs the water, causes a lifting of the ground, and so 
prevents mining operations being conducted.” Inasmuch, 
however, as the floor of perhaps ninety-nine out of every 
hundred mines consists of the same kind of material, the 
same argument against watering would hold equally good 
in most cases, and, if it is allowed to pass, this recom- 
mendation of the Commissioners is likely to come to 
nothing. It has been pointed out more than once in 
NATURE that the amount of water required to lay the 
dust is very small—far less than would be necessary to 
materially affect the floor of a mine in the manner sug- 
gested, ahd it would pérhaps be wiser to try the effect in 
the first place and judge by results rather than to meet the 
proposition with a simple zon possumus. We speak thus 
plainly here, because many of the witnesses who gave evi- 
dence before the Commissioners brought forward the very 
same argument with the same degree of plausibility, and we 
have reason to believe without having puw the matter to a 
practical test. Many of those who nov water regularly, 
for the expréss purpose of laying the dust on floors con- 
sisting of fire-clay, admit that the water produces no 
appreciable difference when properly and carefully distri- 
buted. 

The burating of the gauze of a safety-lamp, described 
by one of the survivors, is so contrary to all reason and 
experience that it cannot be accepted as an explanation 
of the origin of the explosion. Hundreds, if not thousands, 
of safety lamps are placed in explosive gas every day 
when the mines are being tested for the presence of fire- 
damp, and yet no parallel case has ever been recorded. 
Unde sę circumstances we prefer to attribute it to 
some other still unknown cause. We have yet to learn 
whether shots were fired in the mine, and if so we have 
probably not far to look for the explanation. a 

Up to the present all we know with certainty is that 
the mine fypduced very little gas, that it was dry and 
dusty, and fat the explosion was Violent but not univer- 
sal. It would be most interesting, as well as instructive, 
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to ascertain whether any natural local dampness curtailed 
its extent ; but as‘this is a feature that has note hitherto 
attracted ow received much attention,sve are not sanguine 
that it will be carefully inquired into in the present case. 
We shall, howeyer, watch the future course of the inquiry, 
and perhaps again comment fipon it for the benefit of our 
readers, W? G. 
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ON THE DIFFERENTIAL EQUATION TO A 
CURVE OF ANY ORDER 


O Mr. Samuel Roberts (see Reprint of Educational 
Times, vol. x. p. 47) is due the credit of having 
been the first to show that a direct method of elimination 
properly conducted leads to the differential equation for 
a cubic curve: but he has not attempted to obtain the 
general formula fora curve of any order. By aid of a 
very simple idea explained in a paper intended to appear 
in the Comptes rendus of the Institute, I find without 
calculation the general form of this equation. The 
eft-hand member of it may be conveniently termed 
the differenti§il crčterion to the curve. One single matrix 
will ghen serve to express the criteria for all curves 
whose order does not exceed any prescribed number. 
For instance, suppose we wish to have the criteria for the 
orders I, 2, 3, 4:— 
Let 77 p be used in general to denote the coefficient of 


W” in ( L yep DO op pn] “t a e) $ 
: 1.27 + 1.2.37 ee 12.347 T 

Write down the matrix— 

2t 31 32 4 4'2 43 ST 52 53 54 
ZI 4I 472 5I 52 53 OL 62 63 Cy 
4E st 52 Of 62 63 PI 72 73 74 
si Er 62 PI 72 73 BI $2 83 S4 
6I yri 72 81 82 83 QI 92 93 94 
yı Sr 82 QI 92 93 IO'I 10°2 103 104 
Sr Ol 92 TOL 10'2 103 INL I2 I3 IL'4 
git OL I0'2 IDI IL'2 II'3 12k 12'2 12°3 124 
IO'r III I2 IZI I2'2 12°3 131 13'2 133 134 
ILI IZI 12°2 I3'I 13°2 13°3 I4'l I2 I4Ẹ'3 144 


The determinant of the entire matrix, which is of the 
tenth order, is the criterion for a quartic curve. The 
determinant of the minor of the sixth order, comprised 
within the first six lines and columns is the criterion for 
a cubic. The determinant of the third order, comprised 
within the first three lines and columns (subject to a 
remark about to be made) will furnish the criterion for a 
conic, and the apex of the matrix is the criterion for 
the straight line. By adding on five,more lines and 
columns, according to an obvious law, the matrix may be 
extended so as to give the criterion for a quintic; then 
six more lines and columns a sextic, and so on as far 
as may be required. 

The remark to be made concerning the determinant of 
the third order referred to is that it contains the irrelevant 


factor 2'4, Że. = so that the criterion for a conic (Monge’s) 
2 


is this determinant divested of such factor. It is certain 
that the next determinant is indecomposable, and is 
therefore the criterion for a cubic. There iseno reason 
that I know of to suppose that any other determinant 
except that one which corresponds to the conic, is decom- 
posable into factors. » If this is made out, then, observing 
that the single term which is the criterion for the right 
line is indecomposable, we have another example of what 
may be called, in Babbage’s words, a miraculous excep- 
tion to a general law. æ : 

A well-known similar case of such miraculous excep- 
tion I had occasion many years ago to notice in connec- 
tion with the criteria for gdetermining the number of 
real and imaginary roots in an algebraical equation. 


Such criteria may, with one single exception, be expressed 
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by means of invariants. The case of exception is the 
biquadratic equation, for* which it is impossible to 
assign an invariantive criterion that shall sétve to dis- 
tinguish between the case of all the roots being real and 
alt imaginary. b . Fes 
It is proper to notice that it follows, from the definition 
of the symbol 7z.y, that its value is zero whenever 7 is 
less than 2p. Thus, in the matrix written out above, the 
* symbols 3'2, 4°3, 5°3, 5'4, 6'4, 7'4 may be replaced by zeros. 
The above general result for a curve of any order is 
actually obtained by a far less expenditure of thought 
and labour than wag employed by Monge, Halphen, and 
others to obtain it for the trifling case of a conic. I touch 
a secret spring, and the doors of the cabinet fly wide 
open. J. J. SYLVESTER 


New College, Oxford, August 6 





CAPILLARY ATTRACTION? 
III. 


JN these other diagrams, however (Figs.913 to 28), we 

have certain portions of the curves taken to represent 
real capillary surfaces shown in section. In Fig. 13 #solid 
sphere is shown in four different positions in contact with 
a mercury surface; and again, in Fig. 14 we havea section 
of the form assumed by mercury resting in a circular V- 
groove. Figs, 15 to 28 show water-surfaces under different 
conditions as to capillarity ; the scale of the drawings 
for each set of figures is shown by a line the length of 





Fic, 13.—Mereury in contact with solid spheres (say of glass). 


which represents one centimetre ; the dotted horizontal 
lines indicate the positions of the free water-level. ‘The 
drawings are sufficiently explicit to require no further 
reference here save the remark that water is represented 
by the lighter shading, and solid by the darker. 

We have been thinking of our pieces of rigidified 
water as becoming suddenly liquified, and conceiving 
them inclosed within ideal contractile films; I have here 
an arrangement by which I can exhibit on an enlarged 











Fic. 14.—Sectional view of circular V-groove containing m2rcury. 


scale a perslant drop, inclosed not in an zdead film, but in 
a read film of thin sheet india-rubber. The apparatus 
‘which you see here suspended from the roof isa stout 
metal ring of 60 centimetres diameter, with its aperture 
closed by a sheet of india-rubber tied to it all round, 
stretched uniformly in all directions, and as tightly as 

I Adopting the convention for degree and weight of a differential coeffi- 


cient usual in the theory of reciprocants te deg : weight of the differental 
criterion of the th order will be easily found to be— 


a.n ti +2 n—r n.n. +2 
6 : t 8 - 
except that fur 2 = 2 it is ; 23 instead "of 4:3. 
? Lecture delivered at the 
the Author. Continued from p. 294. 





Royal Institution. Revised and extended by ! Tene F 
į tension of the india-rubber increases enormously when 


could be done without special apparatus for stretching it 
and binding it to the ring when stretched. 

I now pour in water, and we find the flexible bottom 
assuming very much the same sħape as the drop which 
you saw hanging from my finger after it had be# dipped 
into and removed from the vessel of water (see Fig. 16). 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fics. 15-21.—Water in glass tubes, the internal diameter of which may be 
found from Fig. 22, whiclprepresents length of one centimetre. 


I continue to pour in more water, and the form 
changes gradually and slowly, preserving meanwhile the 
general form of a drop such as is shown in Fig. 15, 
until, when a certain quantity of water has been 
poured in, a sudden change taxes place. The sud- 
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Fic. 23.—Water resting in the space between a solid cyljndefiygd a con- 
centr.c hollow cylinder. 


den change corresponds to the breaking away of a 
weal drop of watér from, for example, the mouth of a 
tea-urn, when the stopcock is so nearly clesed that a 
very slow dropping takes plaee. “The drop%in the india- 
rubber bag, however, does not fall away, because the 
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the india-rubber is stretched. The tension of tħe real 
film at the surface of a drop of water remains constant, 
however much the surface is stretched, ahd therefore the 
drop breaks away instantly when enough of water has 
been supplied from above to feed the drop to the greatest 
volume that can hang from the particular size of tube 
which is used. ° 






































I now put this siphon into action, gradually drawing off 
some of the water, and we find thedrop gradually diminishes 
until a sudgen change again “occurs antl it assumes the 
form we observed (Fig. 16) when I first poured in the water. 
I instantly stop the action of the siphon, and we now find 
that the great Urop has two possible forms of stable eqtti- 
librium, with an unstable form intermediate betweenethem. 
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e. ` 
Fic. 24 —Water resting in two co-axal cylinders ; scale is represented by Fig. 28. 


Here is an, experimental proof of this statement. With | have it again performing small vibrations about this 


the drop in its higher stable form I cause it to vibrate so as 
alternately to decrease and increase the axial length, and 
you see that when the vibrations are such as to cause the 
increase of length to reach a certain limit there is a 
sudden chakge to the lower stable form, and we may 
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Fic. 25. 


now leave the nass performing small vibrations about 
that lower form. I now increase these small vibrations, 
and we see that, when€ver, in ome of the upward (increas- 
ing) vibrations, the contraction of axial length reaches the 
limit already referred to, there is again a sudden change, 
which I promote by gently lifting with my hands, 
and the mass assumes the higher stable form, and we 



































form. 

The two positions of stable equilibrium, and the one of 
unstable intermediate between them, is a curious pecu- 
liarity of the hydrostatic problem presented by the 
water supported by india-rubber in the manner of the 
experiment. 

I have here a simple arrangement of apparatus (Figs. 
29 and 30) by which, with proper optical aids, such as a 
cathetometer and a microscope, we can make the neces- 
sary measurements on real drops of water or other liquid, 
for the purpose of determining the values-of the capillary 
constants. For stability the drop hanging from the open 
tube should be just less than a hemisphere, but for con- 
venience it is shown, as in the enlarged drawing of the 
nozzle (Fig. 30), exactly hemispherical. By means of the 
siphon the difference of levels, 2, between the free level 
surface of the water in the vessel to which the nozzle is 
attached, and the lowest point in the drop hanging from 
the nozzle, may be varied, and corresponding measure- 
ments taken of / and of 7, the radius of curvature of the 
drop atits lowest point. This measurement of the curva- 
ture of the drop is easily made with somewhat close 
accuracy, by known microscopic methods. The surface- 
tension T of the liquid is calculated from the radius, 7, 
and the observed difference of levels, %, as follows +=- 
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Fis. 
Figs, 25 and 26.—Water resting in hollow cylinders (tubes); 


for example, if the liquid taken be water, with a free- | 
surface tension of 75 milligrammes per centimetre, and 
y = ‘05 cin, his equal to 3 centimetres. 

Many egperimentss may be devised to illustrate the 
effect of surface-tension when two liquids, of which the 
surface-tensions are widely different, are brought into 


scale is represented by Fig. 28. 


e 
contact with each other. Thus we may place on the 
surface of a thin layer”of water, wetting uniformly the 
surface of a glass plate or tray, a drop of alcohol or ether, 
and so cause the surface-tension of the liquid layer to 
become smaller in the HRA covered by the alcohol or 
ether. On the other hand, from a surface-layer of alco- 
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hol largely diluted with water we may arrange to with- “alcohol “from all liquid surfaces within the bottle, and 


draw part of the ealcohol at one particular place by 
promoting its rapid evaporation, and thereby increase 
the surface-tension of the liquid layer in that region by 
diminishing the percentage of alcohol which it contains. 
n this shallow tray, the bottom of which is of ground 
glass resting on white paper, so as to make the pheno- 
mena to be exhibited more easily: visible, there is a 
thin layer of water coloured deep blue with aniline; 
now, when I place on the water-surface a small quan- 
tity of alcohol from this fine pipette, observe the effect 
of bringing the alcohol®surface, with a surface-tension 
of only 25'5 dynes*per lineal centimetre, into contact 
with the water-surface, which has a tension of 75 dynes 
per lineal centimetre. See how the water pulls back, 
as it were, all round the alcohol, forming a circular ridge 
surrounding a hollow, or small crater, which gradually 
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Fic. 27.—Section of the air-bubble in a level tube filled with water, and bent 
bo that its axis is part of a circle of large radius; scale is represented in 
ig. 28. 


widens and deepens until the glass plate is actually laid 
bare in the centre, and the liquid is heaped up in a 
circular ridge around it. Similarly, when I paint with a 
brush a streak of alcohol across the tray, we find the 
water drawing back on each side from the portion 
of the tray touched with the brush. Now, when I incline 
the glass tray, it is most interesting to observe how the 
coloured water with its slight admixture of alcohol flows 
down the incline—first in isolated drops, afterwards 
joining together into narrow continuous streams. 

These and other well-known phenomena, including that 
interesting one, “tears of strong wine,” were described 
and explained in aspaper “On Certain Curious Motions 
Observable on the Surfaces of Wine and other Alcoholic 
Liquors,” by my brother, Prof. James Thomson, read 
before Section A of the British Association at the Glagow 
meeting of 1855. 


Ca] 
Fic. 28.—Represents a length of one centimetre for Figs. 24 to 27. 


I find that a solution containing about 25 per cent. of 
alcohol shows the “ tears” readily and well, but that they 
cannot at all be produced if the percentage of alcohol 
is considerably smaller or considerably greater than 25. 
In two of those bottles the coloured solution contains 
respectively 1 per cent. and go per cent. of alcohol, and 
in them you see it is impossible to produce the “tears” ; 
but when I take this third bottle, in which the coloured 
liquid contains 25 per cent. of alcohol, and operate 
upon it, you see—there—the ¢‘tears” begin to form 
at once. I first incline and gotate the bottle so as 
to wet its inner surface with the liquid, and then, 
leaving it quite still, I remove the stopper, and with- 
draw by means of this paper ibe the mixture of air and 
alcoholic vapour from the bdttle and allow fresh air to 
take its place. In this way I promote the evaporation of 


where the liquid is in the form of a thin film it very 
speedily loses a great part of its alcohol. Hence the 
surface-tension of the thin film of*liquid on the interior 
wall of the bottle comes to have a greater and “treater 
value than the surface-tension of the mass of liquid in the 
bottom, and where these two liquid surfaces, having 
different surface-tensions, come together we have the 
phenomena of “tears.” There, as I hasten the evapora- 
tion, you see the horizontal ring rising up the side of the 
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bottle, and afterwards collecting into drops which slip 
down the side and give a fringe-like appearance to the 
space through which the rising ring has passed. 

These phenomena may also be observed: by using, in- 
stead of alcohol, ether, which has a surface-tension equal 
to about three-fourths of that of alcohol. In using ether, 
however, this very curious effect may be seen. I dip the 
brush into the ether, and hold it near to but not touching 
the water-surface. Now I see a hollow formed, which 
becomes more or less deep according as the brush is 


LOS 





Fic. 30. 


nearer to or farther from the normal water surfac®, and it 
follows the brush about as I move it so. 

Here is an experiment showing the effect*of Mat on 
surface-tension. Over a portion of this tin plate there is 
a thin layer of resin. I lay the tin plate on this hot 
cepper cylinder, and we at once see the fluid resin draw- 
ing back from the portion of the tin plate dinectly over 
the end of the heated copperecylfnder, andWleaving a 


1 See Clerk-Maxivell’s article (p. 65) on “ Capillary Attraction ” (* Ency 
clepadia Britannica.” gth edition). 
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circular space on the surface of the tin plate almost clear 
of resin, showing how very much the, surface-tension of 
hot resin is less than that of cold resin, ~ 

. 


Nake of Fanuary 30, 1836.—The equations (8) and (9) 
on p. 59 of Clerk-Maxwell’s article on “ Capillary Attrac- 
tion” in the ninth edition of the “Encyclopedia Brit- 
tanica ”*do not contain terms depending on the mutual 
action between the two liquids, and the concluding ex- 
pression (10), and the‘last small print paragraph of the 
page are wholly vitiated by this omission. The paragraph 
immediately following equation (10) is as follows :— 

If this quantity is positive, the surface of contact will’ 
tend to contract, and the liquids will remain distinct. If, 
however, it were negative, the displacement of the liquids 
which tends to enlarge the surface of contact would be 
aided by the molecular forces, so that the liquids, if not 
kept separate by gravity, would become thoroughly mixed. 
No instance, however, of a phenomenon of this kind has 
been discovered, for those liquids which mix of them- 
selves do so by the process of diffusion, which isẹ mole- 
cular motion, and not by the spontaneous puckering and 
replication of the boundary surface as would be the case if 
T were negative.” 

It seems to me that this view is not correct ; but that 
on the*contrary there is this “puckering” as the very 
beginning of diffusion. What I have given in the lecture 
as reported in the text above seems to me the right view 
of the case as regards diffusion in relation to interfacial 
tension, & 

It may also be remarked that Clerk-Maxwell, in the 
large print paragraph of p. 59, preceding equation (1), 
and in his application ofthe term potential energy to Ein 
the small print, designated by exergy what is in reality 
exhaustion of energy or negative energy; and the same 
inadvertence renders the small print paragraphon p. 60 
very obscure, The curious and interesting statement 
at the top of the second column of p. 63, regarding a 
drop of carbon disulphide in contact with a drop of 
water in a capillary tube would constitute a perpetual 
motion if it were true fora tube not first wetted with 
water through part of its bore—“. . . if a drop of water 
and a drop of bisulphide of carbon be placed in contact 
in a horizontal capillary tube, the bisulphide of carbon 
will chase the water along the tube.” 

Additional Note of Fune 5, 1886.—I have carefully tried 
the experiment referred to in the preceding sentence, and 
have hot found the®alleged neotion. 

WILLIAM THOMSON 





OUR FOSSIL PSEUDO-ALGE 


URING the last half-century many paleontologists 
have described anomalous obfcts, some of which 

have been regarded as fossil marine Algz, and others as 
tracks of various marine invertebrate animals ; and since 
the publication of Darwin’s theory of evolution various 
attempts have been made to utilise some of these in 
formulating a pedigree for the living types of vegetation. 
Amongst those who have tried to accomplish this object 
my distinguished friend the Marquis of Saporta, and his 
colleague, M. Marion, occupy the most prominent posi- 
tion. They have in several publications described and 
figured many objects which they believe to have been 
true Marine Algze, and out of which they have constructed 
the lower roots of their genealogical tree. But meanwhile 
thes@has grown upan enlarging school of paleontologists 
who look with strong suspicion upon these genealogies ; 
who refuse to recognise the vegetable character of these 
objects ; who believe most of them to be casts of various 
ridges and furrows, most of which have been tracks pro- 
duced bwcreeping iAversebrate animals or by the still more 
mechanical agencies of wind and water. At the head of 
this school Prof. Nathorst, of Stockholm, stands pre- 
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eminent. An animated controversy sprang up some time 
ago between M. Nathorst end M. Saporta relative to this 
subject? Blast and counterblas® have succeeded ore 
another, and the latest discharge of paleeo-botanice 
artillery has just been fied off by M. Nathorst im the 
form of a memoir entitled “ Nouvelles Observations sur 
des Traces d’Apimaux et autres Phénomènes d’Origine 
purement méchanique décrits comme ‘Algues Fossiles’~ 

Enjoying the privilege of an intimate and valued friend- 
ship with both these distinguished paleontologists, I am 
anxious to do full justice to both. But I must admit that 
my judgment and experiences bring me into closer agree- 
ment with the northern naturalist °than with his French 
antagonist. The interesting subject discussed by them 
has long occupied my attention, and my conclusions 
respecting it have not been hastily arrived at. 

The question in debate is not whether or not marine 
Algæ existed in Paleozoic and later geological epochs - 
on this point Nathorst and Saporta are agreed. The 
abundance of phytophagous marine mollusks found even 
in the Cambrian, as in most of the other fossiliferous 
strata, cléarly demonstrates that there must have been 
sybmarine pastures upon which they could feed. The 
question is, are numerous objects, found in strata of 
marine origin, and believed by some to be fossilised 
marine Algæ, really such? To this query Saporta answers 
Yes ; Nathorst’s reply is an emphatic Vo. Hence the 
elaborate controversial literature of which these two 
savants are the authors. To condense their severai 
articles into an abstract is not easy, but such an abstract 
of M. Nathorst’s latest publication may be attempted, 
illustrating the general features of the discussion. 

Throughout his memoir M. Nathorst rests prominently 
upon two general propositions which appear to me to be 
unanswerable. The first is that all or nearly all these 
debatable pseudo-Algz stand out in bold demi-relief 
from the z#/ferdor surfaces of the rocky slabs to which they 
are attached, and that beyond their sculptured surfaces 
they as constantly consist of a mere extension of the rock 
of which they form a part. Hence Nathorst insists that 
they are merely convex casts of what were primarily 
concave grooves or channels on the surface of the sub- 
jacent stratum. 

In reply to this opinion M. Saporta publishes figures of 
casts of vegetable fragments in demi-relief, the positions 
of which on the inferior surfaces of slabs are identical 
with those of the pseudo-Algze under discussion. One 
of these is a fragment of what appears to be a twig of a 
Conifer, of which the lower side alone is presarved in 
demi-relief. Nathorst freely admits the possible existence 
of such specimens, but he regrets Saporta’s explanation 
of them. Jprimis, he affirms with inexorable logic, 
that such examples are so rare and exceptional that they 
only prove the opposite of the rule which they arg alleged 
by Saporta to sustain. Whenever fragments like these 
are found embedded in the rocks, they almost invariably 
display traces of both their upper and lower surfaces ; 
wheseas this is scarcely ever the case with the disputed 
Fucoids, and in the very few instances where such are 
supposed to have been met with, their entirely excep- 
tional character suggests a very different explanation of 
them from that proposed by M. Saporta. ® 

It is difficult to understand how a cylindrical object 
sufficiently dense to produce a deep concave impression 
upon hardening raud could do so without leaving some 
trace of its upper surface upon the opposite surface of the 
sand by which that mud became overlain. Saporta’s theory 
explaining why it does not do so is surely untenable. 
That theory supposegsthat an organism half embedded in 
mud and overlain by sand began to decay at its upper 
surface, which decay ultimately reached the lower surface 
which rested on the muW¥; that, as the decay proceeded 
downwards, the superimposed sand would finally reach 
the concave mould in the mud which it would fill, and 
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of which it wou'd permanently preserve the form. 
Nathorst replies that the decay would follow no such 
downward course ; thateit would commence in the softest 
tissues, wherever they were ; and that in such objects as 
Bilobites and Cruziana, which Saporta believed to be 
cellular and fistular objects, whilst their outer surfaces 
were suffitiently hard and resisting to impress their sculp- 
turings upon the underlying mud, the decay would com- 
mence in their interior, with the result, in each instance, 
not of destroying all traces of the upper surface whilst 
the lower one was preserved, but that both surfaces of the 
flattened organism would be preserved, as is the case with 
the Carboniferous Sigillaria and Lepidodendra. Once 
thus flattened, the organism would no longer be, capable 
of producing the deeply concave groove in the clay to 
which the specimens in bold demi-relief have been due. 

This part of the controversy furnishes Nathorst with 
another argument. However much compressed, em- 
bedded fragments of vegetable matter almost invariably 
retain some traces of their primitive carbonaceous con- 
stituents, however thin the film thus preserved may be. 
As in the case of many of the Monte Bolca Fugoids, this 
may be no more than a faint brownish stain on the sur- 
face of the stone; whereas such stains, suggestive of th® 
former permanent presence of organic matter, are almost 
invariably, if not wholly, absent from the pseudo-Fucoids, 

In his new memoir M. Nathorst then proceeds to ex- 
amine in detail the claims of several well-known genera 
to rank as members of the vegetable kingdom. I must 
refer such as are interested in the details of this contro- 
versy to the original memoir of the Swedish palzontolo- 
gist. I would only observe that, whilst M. Nathorst 
denies the accuracy of some of M. Saporta’s statements 
as to the facts in certain instances, in others on which the 
two paleontologists are agreed he shows that the 
acknowledged facts are capable of such explanations 
as lead to conclusions diametrically opposed to those 
arrived at by M. Saporta. 

One of the most important features of M. Nathorst’s 
new memoir is seen in his illustrations. He has invented 
some simple instruments, by rolling which over some 
plastic materials he produces impressions, casts of which 
recall most strikingly the objects known by the generic 
titles of Cruziana and Harlania. 

Whatever ultimate decisions may be arrived at respect- 
ing these debated objects, I am compelled to arrive at a 
conclusion which I have already announced on more than 
one previous occasion. When it is possible for two 
observers so experienced as are M. Nathorst and M. 
Saporta*to study the same objects and to arrive at such 
opposite determinatigns as to their organic or inorganic 
character, we must at least conclude that objects capable 
of receiving such contradictory explanations can have no 
value when we are considering the evolution of the 
vegetabl€ kingdom. The evidences of the witnesses in 
such a controversy must be clear in their testimony and 
indisputable as to their antecedents. : 

Manchester, August 11 W. C. WILLIAMSON 





NOTES 

A TELEGRAM from Grenada, August 16, stdtes that the 
British observing party for the eclipse of the sun on the 29th 
inst. has arrived there, and has divided into two. Messrs. 
Lockyer, Turner, Perry, and Maunder age going to Green 
Island and Grenville Bay, on the east side of Grenada, and to 
Carriacou, a smallisland to the north. Messrs. Darwin, Thorpe, 
Schuster, and Lawrence will take up their station at Prickly 
Point, Hog Island. = 

THE seventeenth meeting of the German Anthropological 
Society was formally opened on thgrith inst. at Stettin. The 
gathering is described as a very representative and distinguished 
one. 


- 
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Tue Yorkshire Naturalists’ Union fungus foray will take 
place on Thursday, Sgptember 30. On the following day there 
will be an exhibition of the specimens in the Leeds Museum, 
kindly lent for the purpose ; and in the evening the usual dipner. 
Several distinguished mycologists have promised to be present, 
and no effort is being sparæl on the part of the officials‘to make 
it a success. 


Lorp DUFFERIN İs, it is stated, abowé to address a memoran- ` 


dum to the Provincial Governments of India regarding technical 
education, pointing out where the present system fails, suggest- 
ing remedies, advising the adoption of a more practical system, 
and inviting opinions from the Provincial Governments on the 
whole subject. 


WE have received the Smithsonian reports on the progress 
of physics ant mineralogy for the past year. ‘The former is 
by Prof. Barker, the latter by Prof. E. S. Dana. Physics is 
treated under the heads general, mechanics (with the sub- 
titles solgls, liquids, gases), acoustics, heat (sub-titles production 
of heat, expansion and change of state, conduction and radiation, 
specific heat), light (production and velocity, reflection and 
refraction, dispersion and colour, interference and polarisation), 
electricity (magnetism, electric generators, electrical upits and 
measurements, electric spark and electric light), obituary, and 
bibliography. Mineralogy, similarly, is treated under the heads 
general, crystallography and physical mineralogy, chemical 
mineralogy, new mineral localities, new minerals, papers on 
mineral species, bibliography, and obituary. 


THE Smithsonian Report for the past year contains a most 
interesting paper on the ‘‘ Volcanic Eruptions and Earth- 
quakes in Iceland within Historic Times,” translated and 
condensed from the work of Th. Thoroddsen, by Mr. George 
Boehmer. The original work appears to be one of enormous 
research and thoroughness. Mr. Boehmer divides his subject 
into early accounts, position of the active volcanoes, of which 
there are eight groups, with a sketch of each, chronological list 
of volcanic eruptions and earthquakes in Iceland, and finally an 
extensive bibliography of the volcanoes, earthquakes, and 
geysers of Iceland. 


THREE severe shocks of earthquake occurred at Malta, tke 
first at 8.30 p.m. on August 14, the second at 3.45 a.m. 
on August 15, and the third at noogday. Threee fresh 
shocks were felt on the evening of the 17th, the first at 5.45, 
the second at 6.20, and the third at 7.45. They were not 
so violent as those experienced on Saturday and Sunday, and 
no damage is reported. 


Mr. H. B. Guppy is completing his work on the Solomon 
Islands and their nates, which will shortly be ready for the 
press. The work will refer chiefly to the anthropology and 
geology of this region. It will also treat of the botany, natural 
history, meteorology, and general resources of these islands, and 
there will be appended an accoant of the original Discovery of 
the group as related in the British Museum manuStript, of 
Gallego’s ‘‘Journal.” The chief value of Mr. Guppy’s observa- 
tions will lie in the circumstance that his collections have been 
examined by the leading authorities on the subjects to which 
they relate. He hopes to illustrate the work from his own 
photographs. 


WITH reference to Mr. Verbeek’s investigations int®the 
Krakatdo eruption, which were noticed in NATURE, vol. xxxiii. 
p- 560, we have received a letter from Herr Retgers, Mining 
Engineer in Samarang, stating (as indeed Mr. Verbeek had 
already stated in his work) that the wholesof the fig. ane hak 
nyestigations intc the composition of the volcanic ashes then 
thrown out were carried out by him. 


Ldigust J9, 1886, 
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THE Committee of the Liverpool Naturalists’*Field Club 


begin their report for the past year by observing that for twenty-~ 


five years past statistics have been exhausted and lectures also, 
so {gr as their usefulness is concerned. ‘‘ Your Committee, 
therefore, on this occasion, will spare you figures and forbear 
admonifion, contenting themselves gvith a bare record of the 
year’s proceedings, and leaving members to draw their own con- 
clusions as to what has been and what might have been done.” 
With such a lugubrious ‘commencement, one might expect that 
the affairs of the Club were in a “‘ parlous” state, but this is far 
from being the case. One complaint is that the attendance at 
the excursions was not satisfactory, and therefore either the 
number will have to be cut down, or the distances travelled be 
less. The average attendance was about 60,—which many 
similar societies would consider an uncommonly good one, 
especially when it is remembered that some of thé journeys were 
rather long. The Treasurer has the handsome balance of 
nearly go/. in his hands; the President, the Rev. H. Higgins, 
delivered an excellent address on “ Calcareous Sea-\Wgeds: an 
Essay in Comparative Phytology;” the lists of interesting 
plants noticed on some of the excursions show that the members 
who did go kept their eyes open ; the competition for the prizes 
appears,to have been pretty keen; and there is a tolerably long 
list of members,—so that, on the whole, notwithstanding the 
low spirits of the Committee, the case of the Society is far from 
hopeless. But we trust the members will attend in larger 
numbers ewhen the Society next goes to the Cefn Caves, 
Caergwrle, or Humphry Head, notwithstanding the long 
distances. They will thereby not only add to their own en- 
joyment and instruction, ®ut will bring relief to the minds of 
their depressed and anxious Committee. 


THE greatest balloon in the world has been lately constructed 
at San Francisco by a Mr. van Tassel. It will hold 150,000 
cubic feet of gas, and has been made for the purpose of traversing 
the American Continent from ocean to ocean. From the bottom 
of the car to the top of the indated balloon will be 119 feet, and 
when filled the diameter will be 68 feet. The car is 21 feet in 
circumference and has sides 34 inches high; 15 persons can be 
seated in it. 


For several years attempts have been made in Sweden to 
extract tannic matter from the Swedish species of pine, similar 
in quality, &c., to th&t of the smerican hemlock (Pinus cana- 
densis), but without satisfactory results, chiefly on account of 
the manner in which this is done not being known. Now, 
however, the question has been solved by a chemist, Dr. 
Landin, who, having visited North America for this purpose, 
has, on his return to Sweden, succeeded in producing tannic 
matter by a chemical process, which hæ been found equal to 
the Amefican, though the colour of the Swedish leather pro- 
duced therewith is more yellow in colour than the American. 
It is hoped that this discovery will have the effect of causing a 
great tannipg industry to spring up in Sweden. 


a 

THE additions to the Zoological Society’s Gardens during the 
past week include a Guinea Baboon (Cynocephalus sphinx), from 
West Africa, presented by Mr. C. Palgrave, F.Z.S. ; an Alpine 
Marmot (Arctomys marmotta), two Tawny Owls (Syriinm aluco), 
European, presented by Mr. Lionel H. Hanbury, F.Z.S.; a 
Bank Vole (Arvicola pra’ensis), British, presented by Mr. G. T. 
Rof two Derbian Screamers (Chauna derbiana) from the 
North Coast of Columbia, presented by Capt. H. Rigaud; a 
Peregrine Falcon: (Fulco peregrinus), European, presented by 
Mr. J. Howard; a Golden-crowned Conure (Conurus a&reus) 
from Stuth-East Bragil, deposited ; three Long-fronted Gerbilles 
(Gerbithif longifrons), eight Elliot’s Pheasants (Phasianus ellioti), 
bred in the Gardens. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 22-28 


. 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At GreenWich on August 22 
Sun rises, 4h. 58m.; sonths, 12h, 2m. 42°25. ; sets} Igh. 7m. 5 
decl. on meridian, 11° 44’ N. :@Sidereal Time at Sunset, 
17h. r1m. 
Moon (at Last Quarter) rises, 22h. 6m.*; souths, 5h. 
sets, 12h.-46m. ; decl. on meridian, 13 15 N. 


. 
21m. 3 


Planet Rises Souths Sets Decl. on meridian 
h. m h. m. - . m ASA 
Mercury 4 13 II 19 18 25° 12 IN. 
Venus... 2 28 Io 19 18 10 19 43. N. 
Mars .... ... 10 47 15 49 20 51 12 3 S. 
Jupiter... 8 25 I4 22 ... 2019 1 275. 
Saturn .. I Il 916... I7 21 21 53N. 


* Indicates that the rising is that of the preceding evening. 


Ozcultations of Stars by the Joon (visible at Greenwich) 
Corresponding 
angles from ver- 


Aug. eStar Mag. Disap. Reap. ‘tex to rizht for 
inverted image 
e h. m. h m. i < 
23... 48 Tauri... oe 6 a TE 23 6 I 5h oe 126 186 
23... y Tauri... e 4 oe 3-22 0 4 I3 oe 118 215 
23 ... 58 Tauri... 6 .. 4 I near approach 348 — 
Aug. h. 
22 12 Jupiter at greatest distance from the Sun. 
25 II Mercury stationary. , Pa 
27 20 Venus in conjunction with and 3° 0’ north 
of the Moon. 
Variable Stars 
Star RA Decl. 
hom ová h m. 
U Cephèi .., O 52°2... 81 16 N. .. Aug. 22, 21 8 i 
yy 27, 20 47 Me 
Algol 3 08...40 31N.. 5, 22321 7% 
V Tauri 4 454 I7 20N.... 5, 27, Ar 
W Virginis ... ... 13 202... 247S. e s 26, O OW 
U Coronæ ... .. I5 136.. 32 4N.. 9, 22, O 47% 
s’ 28, 21 46 7 
U Herculis ... ... 16 20°8...19 9N, p 2% AL 
R Draconis... ... 16 32'4...67 3N.. s 26, aL 
U Ophiuchi... ... 17 10°S... I 20N... p, 22, 23 50 % 


and at intervals of 20 8 


B Lyre... . 18 45°9 ... 33 I4 N. .., Aug. 24, 2 0 AL 
R Lyre . 18 51°92 43 48 New. 5, 28 af 
5 Cephei . 22 24°9 n. 57 SON... n» 27) 2 o Al 
M signifies maximum ; 7 minimum. 
s 


Aleteor Showers k 


Meteors have been observed at this time of the year from 
near x Ceti, R.A. 53°, Decl. 0; near Castor, R.A, 110°, Decl. 
32° N. ; near ¢ Draconis, R.A. 260°, Decl. 64° N. ; and from 
near o Draconis, R.A. 282°, Decl. 57° N. ë 


PSDS OO EE 


GEOGRAPHICAL NOTES 


es 

WE have before us Nos. 5, 6, 7, and 8 of Peterman s 
Mittheilungen for the present year, and Supplement No- 82. 
The last is a detailed account, by the late Herr Robert 
Schlagintweit, of the Pacific railways of North, America. No. 5 
contains a paper on the Xingu Expedition (concluded in No, 6', 
by Herr Claus, detailing the cartographical surveys and the 
physical and astronomical measurements made in the course of 
the explorations. ® The paper may be regarded as a supplement 
to the work of Dr. von den Steinen, ‘“ Durch Zentralbrasilien,” 
lately published by Brgckbaus. Dr. Oppel, in the same num- 
ber, contributes a statistical paper showing the steady and enor- 
mous increase in the population of Europe. No. 7 contains 
two very interesting and original geographical papers—one by 
Herr Engelhard on-the Island of Saleijer, a Dutch settlement ia 
the Malay Archipelago, sityated immediately south of Celebes, 
The island is described in an exhaustive way, its climate, people, 
situation, &c., being discussed in some detail. In the second 
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Dr. Posewitz refers to recent formations in the Island of Banka, 
off the east cogst of Sumatra. This is an instanee of an island, 
undisturbed by volcanicactivity, inewhich erosion and denuda. 
tion are constantly at work*forming the coast. Herr St®ass has 
a paper in the same number dealing with the statistics of 
emigration from Germany between 1871 and 188. No. 8, 
which is the last published, contains’a report by Herr Pohle on 
the expedifion sent in 1884 to that part of the coast of South- 
Western Africa between tite Orange River anti Walfisch Bay, 
which came at that time into the possession of Herr Lüderitz. 
The expedition was intended mainly to ascertain what useful 
minerals existed in the new territory, and also to study its fauna, 
flora, and soil. The report is one of considerable length, and 
deals with all these points., The paper on the forests of North 
America is based on Prof. Sargent’s report, contained in the 
ninth volume of the United States Census Report for 1884. 


THE Proceedings of the Royal Geographical Society for 
August contain several papers of interest. In “ Recent Portu- 
guese Explorations in the’ Zambezi Region” two journeys are 
described—one between the Zambezi and Pungué, the other 
between Tete on the Zambezi and Makanga. Mr. J. W. 
Wells, in a short paper, contributes some information on the 
delta of the Tocantins, in Brazil, and there is also a summary 
(the first, we believe, that has appeared in Englis&) of the 
Von den Steinen exploration of the Xingu. The resul:s of thi 
expedition confirm the conclusion with regard to the geology o 
the interior of Brazil arrived at by the late Prof. Hartt, and by 
Mr, Wells, that south of the Amazon valley the whole interior 
of Brazil was at one time an immense plateau, and that the 
changes which it has undergone are due to water denudation. 
But the most important communication in this month’s Pro- 
ceedings is the report of the measures adopted by the Council 
of the Society for the improvement of geographical educa- 
tion, These are of two classes, to be carried out with 
the co-operation or assistance of the two Universities and 
the Education Office respectively. Under the first head the 
Council offer to appoint and pay a lecturer or reader in geo- 
graphy to deliver courses of lectures: at both Universities, 
arranged so as to suit students in the Honour Schools; or, in 
the alternative, to join with both Universities in appointing and 
paying a reader in geography. In addition, the Council offers 
to contribute the funds for an exhibition. In connection with 
the Education Office, the Council offers various prizes in money 
and books to pupil teachers. Further, a donation of 307. for 
the present year is made in aid of the geographical lectures in 
the University extension courses ; copies of the Proceedings are 
to be sent to various public school libraries, and travellers and 
geographers are to be put in communication with the head 
masters of public schools. The proposal for a readership in 
geography at the Universities is obviously the most important 
of these, and the result of the communications now passing 
between the President and the Vice-Chancellors will be awaited 
with much interest. 


THE last number (Bd. xxix. No. 4) of the Mittheilungen of 
the Geographical Society of Vienna has for its first article a 
discussion, by Prof. Penck, of the proportion of the areas of 
land and water on the surfuce of the globe. The writer gives at 
the outset an interesting sketch of the history of the subject, 
and of the various theories which have prevailed from time to 
time on the subject, beginning with Columbus, who thought the 
proportion of land to water was as 6 to I. Starting from the 
generally accepted proportion of Wagner as that of 1 to 2°76, 
Prof. Penck advances various reasons for believing this to be 
unreliable, especially our ignorance of the regions around the 
North and South Poles. The blanks on our maps are still too 
numerous and ingportant to permit of any reasonable approach 
to accuracy being made. Dr. Paulitschke writes on the hydro- 
graphy of the Upper Webi, one of the two hydrographic pro- 
blems of the Somali peninsula, the other being the Juba, which 
Capt. Cecchi calls complicala e misteriosa, The writer appears 
to throw much light on the first from his own explorations. He 
thinks we must seek the source of the Webi in one of the lakes 
of Gurage. Prof. Blumentritt criticises that part of Dr. Mon- 
tano’s recent work on the Philippiney;which deals with the 
ethnology of Mindanao. Accepting for his present purp ose 
(though he refuses to do so as a general proposition) Montano’s 
division of the inhabitants into thrge main heads—Negritos, 
Indonesians, and Malays—he advances various reasons for hold- 
ing that that writer does not arrange the tribes of Mindanao 






accurately uffder these heads, These are based chiefly on the 
languages ; but if it does nothing else, the paper demonstrates 
the wide knowledge which Prof, Blumentritt possesses of these 
regions. Indeed, for years past he has made every department 
of research connected with the Philippines his own, until gow 
he is without a living rival, . 


J 

A REPORT has been received at the Hydrographic Depart- 
ment of the Admiralty from Commander Moore, of the survey- 
ing-vessel Rambler, relative to the existence of an island lying 
between L’Echiquier group and Durotr Island, recently ‘dis- 
covered by Mr. Allison, commanding the British steamer Fei 
Lung, when on the passage from Sydney to Shanghai. This 
island is covered with trees, and appeared to be 2 or 3 miles 
long in a north-west and south-east direction, and I00 to 150 
feet in height. Both Durour Island and this were visible at 
the same time from the Fei Lung when passing between them. 
The approximate position as reported is lat. 1° 25’ S., long. 
143° 26° E. Phe Hydrographer to the Admiralty says that, 
unless the positions of the islands already on the chart are more 
inaccurate than they are believed to be, there is little doubt that 
the island now reported is a new discovery. i 


THE A@gust number of the Scottish Geographical Magazine 
contains a translation of Col. Fontana’s lecture on the Pata- 
gonian Andes to the Argentine Geographical Institute, describ- 
ing his recent journey from Chubut to the slopes of the Andes, 
The latter are mentioned with great enthusiasm : they teem with 


fertility, and Nature is as exuberant there as farther nortlt in the 


Gran Chaco. Finally, the sub-Andean portions of Patagonia 


are described as the country of the future, being another added 


to the long list of countries of the future. 


In tome x. fascicule 5, of the Bulletin of the Geographical 
Society of Antwerp, M. van den Gheyn discusses the question 


whether there is unity, duality, or plurality of races in Australia, 


and comes to a conclusion in favour qf unity. He thinks that 
the differences found amongst them are to be explained by 
mixture with the Indonesians on the one side and the Polynesians 
on the other. 


THE French Minister of Public Instruction has intrusted M. 
Alfred Marche with a mission to the Marianne Islands to study 
the geography, natural history, anthropology, and ethnography 
of the Archipelago. 





THE AUGUST PERSEIDS 


THE shower of Perseids has been a fairly conspicuous one this 

year notwithstanding the somewhat unfavourable circum- 
stances attending the display. On the nights of August 9, Io, 
and if the nearly- full moon was visible during the greater part 
of the time available for observation, and robbed the phenomenon 
of its chief prominence during the evening hours. ‘Those, how- 
ever, who continued to watch the heavens until after the moon 
set on the early morning of the 11th must have been rewarded 
by a tolerably rich exhibition of meteors. The number observ- 
able by one person fell little short of 100 per hour, and this rate 
compared with similar observations in past years proves the late 
display to have fully mgintained its decided’ character. Numeri- 
cally this shower of Berseids cannot be placed in the same 
category as the brilliant meteoric storms of November 43, 1866, 
and November 27, 1872 and 1885, but it must be remembered 
that the August shower is one which returns annually, and appa- 
rently without much variation in its leading features. Its ‘frequent 
and regular appearances compensate for whatever it lagks in other 
respects, and it yields many fine meteors of the sam typ® as the 
Leonids, flashing out with remarkable swiftness, and projecting 
lines of phosphorescence upon the background of the sky. 

The importance of watching every recutrence of the leading 
meteor showers is acknowledged on all hands, for if we would 
successfully trace out the modern history and developments of 
these wonderful systems we must first carefully secure the mate- 
tials to form the basis of such investigations. 

With reference to the shower of Perseids this year, the ob¥er- 
vations were much interrupted by cloudy weather. Preparation 
had been made here to commence a look-out during the last 
weeksin July for avant-Couriers of the stream, but the nights 
were persistently overcast, and it was not until August that a 
good view was obtained. Clouds w re, 4t is true, agmewhat 
prevalent before midnight, but afterwards the firmament became 
very clear, and it remained uniformly serene until daybreak. 
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Watching the eastern sky between roh. and 14$h., I Gounted 
5o meteors, and of these 12 were Perseids displaying the normal 
features. The radiant-point was, at 33° + 55°p not very sharply 
defined. Some of the begt observed paths were slightly dis- 
cordant, gnd gave the impression that the focus of divergence 
was diffused over an area of 3° or 4° diameter. 

‘The following night was cloudy, but gugust 4 came in very 
clear, and 58 meteors were seen between toh, and 14$h. 
Amongst these were 12 Perseids, and the radiant-point, more 
contracted and definite than gn the 2nd, was now at 37° + 57°, 
having increased 4° in R.A. in the interim of 48 hours. The 
shower exhibited no increase in numbers between the 2nd and 
4th ; indeed, there appeared to have occurred a slight falling 
off on the latter date. But on the 4th I saw a duplicate shower 
of Perseids, the companion radiant being at 48° + 43°, between 
a and B Persei, and this position was accurately indicated from 
seven paths. 

A cloudy period supervened between the 4th and roth, but on 
the latter night the sky was very clear throughout, fhough the 
moon was up until 13h. 30m. Between 10h. and 14$h. L ob- 
served 152 meteors, though the watch was not persistent during 
that interval. The number seen included 122 Perseids with a 
radiant at 44° + 574°. At 13h. 6 meteors were noted within 
20 seconds, and after the moon had fallen below the horizon the 
shower developed into one of considerable activity. Between 
rgh. and 14h, 15m. I counted 22 meteors, so that they were 
coming at the rate of about 90 per hour for one observer. Some 
of them wêre unusually bright. At 13h. 34m. a splendid 
Perseid appeared in the northern sky, pursuing a path of 13° 
from 77° + 67° to 111° + 67%. It lit up the whole heavens 
with a momentary flash, and left a luminous streak, near the 
end of its path, that remained visible to the eye for nearly 
4 minutes. This was by far the most conspicuous meteor sven 
during the night, and it will probably have been recorded at 
many other places. 

On August 11 the sky wa partly clear between 10}h, and 
11łh., and 22 meteors were noted, including 15 Perseids from 
47° + 574°. Thus the position of the radiant showed a still 
further displacement towards the east. ‘The shower had de- 
clined greatly since the preceding night, and offered little 
attraction in the presence of the bright moonlight. 

The shifting radiant of the Perseids forms one of the most 
curious and important details of its display. I first mentioned 
this feature in NATURE, vol. xvi. p. 362, and have been much 
interested in reobserving it on many subsequent occasions. 
Comparing the four positions determined this year, and one 
obtained on August 13, 1885 (NATURE, vol. xxxii. p. 415), the 
character of the displacement is well shown, and corroborates 
the figures given in the Monthly Notices, December 1884, 
pp. 97-8 :— 
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On the whole the recent shower may be justly regarded as 
one fully answering to expectation. It has been quite equal, if 
indeed it has not surpassed, the Perseid digblays as I observed 
them in 1869, 1871, 1874, 1876, 1877, 1878, and 1880, It is, 
however, somewhat difficult to institute perfectly fair compari- 
sons. The circumstances affecting two displays are rarelytif ever 
identical. In some years the shower escapes suitable observa- 
tion owing ‘aa@poudy weather just at the important time. In 
others mognlig@ nearly obliterates it. We must also consider 
that, as the main richness of the stream is limited to a short 
interval, it will occasionally elude us by occurring in daylight. 
These varying conditions and hiadrances render it unsafe to draw 
conclusions as to the relative aspect of the annual displays unless 
the evidgnce is very complete and satisfactory. 

It is well known that an unusually large number of minor 
systems pccur simultaneously with the August Perseids. The 
positions of many of these are now ascertained with considerable 
precision. The labours of Heis and Schmidt, ably supple- 
mented by Greg, Alex. Herschel, Zezivli, and others, have fur- 
nished a multitude of observations wlfich are satisfactorily 
accordant,as to many of the secondary showers of the epoch. 
The results gbtained in she present year have been extremely pro- 
ductive of tenuous radiants,” I select five of these as affording 
instances of very definite showers :— ` 
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No. 1826 3 Radian, ahead Features 
I... July 27-Aug. II ... 290-5... 14 y- Rathef siow. 
2... July @r-Aug. II ... 350451 ... DI ... Rather swift. 
3... August 2-11... 48+43 ... 10... Swift, streaks. 
4... August 2-4 -~ 26+42... 6... Swift, streaks. 
5... July 31-Aug, 2 20458 ... 7 . Swift, streaks.” 


Nos. 1 and 2 I obseryed also in August 1885 (see NATURY, vol. 
xxxii. p. 415), when I derived their radiarfs at 292° + 52° ant 
345° + 53° respectively. No. 3, between a and 8 Persei, I. 
observed in July and August 1877, and again on July 23 25, 
1884 (Alonthly Notices, December 1884, p. 107). No. 4, near 
y Andromedz, has also been pre-observed here in August 1877 
and 1879; and No. 5 represents the Cassiopeiads. which have 
long been known as a pronounced companion shower to the 
Perseids. Loan 

The position No. 2 at 350° + 51° lies between Cassiopeia and 
Lacerta. It was the most prominent of all the minor streams of 
the August epoch in 1885, and in 1877 I had observed x well 
both in July and August. It has also been noticed by many 
others in recent years. Taking an average of fifteen dierent 
observations the radiant comes out at 350°°2 + 52%. Tiis par- 
ticular shower, by its increasing activity. during the past few years, 
appears to ha¥e supplanted Mr. Greg's Lacertids at 335° + 52’, 
which have evidently not maintained their former strength, — ft 
is pr@bable also that during the period of Mr. Greg's researches 
this August shower at about 350° + 52° was comparatively 
quiescent, for there is no reference to it in his catalogue of 1370. 
The same may also be said of the system of Cygnids at about 
291° + 51° (near 0 Cygni). Possibly, however, the laiter may 


. have been formerly confused with the Draconids (== Grey, No. 


78). In the ‘* Annuaire pour l'an 1885, publié par le Bureau 
des Longitudes” I find that two of the chief showers accom- 
panying the Perseids on August 9-14 are stated as at 345 © 50 
and 294° + 52°. My recent observations just described vonfirm 
this pair of showers in the most definite manner, and they wiil 
doubtless be similarly corroborated wherever systematic obser: 
vations of the Perseids are conducted. 

W. F. DENNING 


THE SWISS SOCIETY OF NATURAL., 
SCIENCES 
THE annual meeting for this year of the Swiss Society of 
Natural Sciences opened at Geneva on the 10th instars under 
the presidentship of Prof. Louis Soret. This precursor cf a! 
itinerant scientific societies was founded in 1815 in Geneva, and 
the present is its seventh meeting in the city of its birth, The 
members and visitors were received on the evening of the gih 
in the sa/uns of the celebrated Palais Eynard, which, after being 
long closed, were opened specially for the occasion, After the 
presidential address on the roth, a new committee for the forth- 
coming period of six years was appointed, with its seat ai Berns, 
the next meeting was fixed to take place at Frauenivid, m 
Thurgau, and Prof. Grubenmann was electtd president. 

Prof, Soret in his address first referred to the advantages of erel 
by Geneva to men who have taken science for their vocation, aul 
then, under the title of ‘t Des impressions rétérées,” developed 2 
series of new and original ideas on æstheticism analyse*! y the 
man of science. The repetition, he said, of the same design, 
whether in a symmetrical form, or in lined designs, such a> we 
see in tapestry, furniture, or buildings, whether of the sane 
dimensitns, or of dimensions regularly decreasing, gives an 
agreeable impression. It is the same with regular curves, but 
the esthetic sensation dwells less in the sensation itself than in 
the intuition which it gives us of a law. This applies not only 
to form, but also to sound and to colours. Developitg these ideas, 
M. Soret insisted on the part played constantly by repetition> and 
similitudes because they evoke by intuition the idea of a law. 

M. Marcel Deprezethen read a paper on the transmission of 
force by means of electricity, in which he described his revent 
experiments between Creil and Paris and the results. M, 
Rilliet, of Geneva, read» the report of a commission ap- 
pointed to investigate the depth to which light penctrates water. 
Dr. Heim, of Zurich, read®a paper on the deformation ùf fossils 
jn mountains. He described the modifications which rock» 
undergo in form even after jnduration. Under the enormous 
pressure of the rocks above th¥y may become laminated without 
any visible solution of continuity in the mass, or any rupture. 
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The effect on the fossils which they contain is similar; these are 
sometimes enlarged, into the most grotesqué forms, and hence 
Agassiz was misled tn distributing the fossil fish of the older rocks 
into eighty distinct species, a considerable number of which were 
of the same species but deformed in various ways so as to appear 
different. . z 

Subsequently the members were present at the inauguration 
of a monument erectegl to the memory of Gosse, the founder of 
the Society. Much interest was attracted by the new geological 

emap of the Republic exhibited in the hall, It has just been 
completed, and is the fruit of twenty-seven years of the labour 
of a number of geologists under the superintendence of M. 
Alphonse Favre, who has how the satisfaction of seeing the end 
of this great task. . 

On the second day, in the Botanical Section, Prof. Müller, of 
Geneva, spoke ofhis systematic researches into the lichens of the 
Graphide group, of which he is about to make a general revision ; 
Dr. Fischer, of Berne, described a new fungus (2ypecrea) ; Dr. 
Nuesch, of Schaffhausen, read a paper on the origin of Bacteria ; 
and Prof. Schuetzler described a curious moss which grows at a 
depth of 200 feet in the sub-lacustrine moraine of Yvoire. It 
contains grains of chlorophyll perfectly formed, and is probably 
a variety of Zhamundum alopecurum. Prof. Magnus, of Berlin, 
recounted his. observations on the fecundation amħongst aquatic 
plants, and more especially species of the Matas. M. Pittier 
spoke of the modifications being slowly made in the Vatidois 
flora, certain plants having disappeared wholly, while new ones 
have taken their places. M. Casimir de Candolle described his 
investigations into the action of low temperatures in germination. 

In the Section of Zoology and Physiology Prof. Auguste Forel 
communicated a written memoir of the perception of violet by 
ants. He came to the conclusion that they perceived it with 
their eyes, and not through the skin. The so-called photoder- 
matic sense does not appear to exist in ants, or at least is of small 
importance compared with ocular vision. M. Goll read a paper 
recording his observations on the fauna of Lower Egypt, espe- 
cially of the fishes of Fayoum, There exists a well-marked dis- 
tinction between the fauna of the desert and that of the Nile, 
particularly in colour. Dr. Zschokke gave some details ou the 
development of the Scolex polymorphus, a kind of parasitic worm 
which he studied at the Naples Zoological Station. He thinks 
that Wagener’s classification of the Scolices.is not a natural one. 
Prof. Blance, of Lausanne, continues his studies of the fauna of 
the Lake of Geneva, and presented a memoir on a new Protozoa 
which he discovered in a deep part of the lake, and which he 
names Gromia bruneri. 

In the Geological Section Dr. Schmidt, of Freiburg in Brisgau, 
read a paper on the geological and mineralogical nature of the 
schists of the Grisons, which, it is now demonstrated, belong to the 
Jurassic. He spoke particularly of the mica which is one of 
their constituent elements. MM. de Fellenberg and Baltzer 
described the remains of great vegetable fossils found at Guttanen 
in the crystalline schists in the mass of Finsteraarhorn. M. 
Greppfin exhibited a beautiful collection of fossils, not yet deter- 
mined, of the oolité,-found in the Jura in the neighbourhood of 
Basle. Prof. Renevier, of Lausanne, read a report on the ex- 
cursions made by the Swiss Geological Society in the Vaudoise 
higher Alps during the five days preceding the meeting. M. 
Schardé described the geological structure of the Dent du Midi. 
M. Steinmann gave an account of a journey extending over two 
years in the Cordilleras of South America, between Bolivia 
and Patagonia. He sketched rapidly the characteristics of 
this great chain. ‘The fossil fauna and flora are almost (lentical 
with those of European formations. The Upper Trias, Rheetian, 
Lias, Jurassic, and Cretaceous are all represented. 

Of the pleasures as apart from the business of the meeting it 
is needless topeak. The Genevese authorities and people gave 
the members a hearty reception, and the whole town was ev fête. 
Among the honorary members elected was Dr. J. H. Gladstone. 


THE BRITISH MEDICAL ASSOCIATION AT 
BRIGHTON 


“THE annual meeting of the Britith Medical Association is 

anticipated not only as an occasion for the association and 
communion of medical men of all plasses, but as an opportunity 
for, so to speak, taking stock of the progress of medical science 
and practice during the past year. From the choice of a locality 





near th® metropolis, the meeting this year has been very suc- 
cessful, both as to the numbers attending it and the character of 
the papers read.e From the tone of many of the addresses, 
indeed, it is easilyeperceived how ingjmately chemistry, physio- 
logy, biology, and even physics are becoming eS with 
medicine, and how, as a result of this, the special medical 
departments of pharmacology and therapeutic pathology 
and hygiene, are being modified by scientific methods of 
investigation. 

The subject chosen by the Presidgnt, Dr. Withers Moore, for 
his address, viz. the higher education of women, was one which, 
though of interest to all classes of the community, did not lend 
much scope for the introduction of new matter. The chief 
argument on the medical aspect of the question brought forward 
by Dr. Moore was the statement that the extra tax on woman’s 
intellectual faculties produced by this ‘‘ higher education” leads 
to bodily degeneration and to unfitness of the individual for a 
woman’s peculiar social duties. This is admittedly so with those 
who are si@bjected to over-pressure ; still, the questions as to how 
far these bad effects are general among the class of women who 
are subjected to severe intellectual training, and how far these 
bad effects may be counteracted by judicious hygienic surround- 
ings,gemain yet to be solved ; and the experiments in the higher 
education of women now being performed in America and Eng- 
land will no doubt yield results which will practically solve the 
question. 

The address in Medicine, which was given this year by Dr. 
J. S. Billings, of the United States Army, dealt echiefly with 
medical politics in America, which, like our own country, needs 
reform in reference to medical education. It is interesting to 
note, from the remarks of one so well qualified to judge as Dr. 
Billings, the great progress made in America in the establish- 
ment of laboratories devoted to scientific medital investiga- 
tion ; and it may be confidently expected that by this means 
important contributions will be added to the stores of medical 
science. ° 

It is in the departments of pathology and pharmacology that 
the influence of scientific thought and method is most evident. 
As Dr. Dreschfeld pointed out in his address before the Section 
of Pathology, there is in the modern study of pathology a grear 
deal more than was comprised twenty or thirty years ago; for, 
besides the marvellous advances of morbid anatomy due to the 
improvement in histological methods and knowledge, the stimu- 
lus of experimental physiology has initiated impor ant researches 
on various morbid processes. Indeed it is difficult to draw a 
hard-and-fast line between experimental physiology and patho- 
logy ; for, in many instances, the investigation of physiological 
function proceeds Jari passu with that of the loss or inhibition 
of that function. On the anatomical side pathology is seizing the 
facts discovered by purely scientific investigators, and applying 
them with good results. Thus, as Dr. Dreschfeld points out, the 
application of the researchesgof Flemneing, Heuser, Rabl, and 
others, on the composition of the nucleus, to the study of the 
cancer-cell, has shown that this is deficient in chromatin and 
embryonic in character. Again, the selective action of methylene- 
blue for certain nervous structures when injec ed into the living 
body, as described by Ehrlich, indicates a new method of patho- 
logical research by which the condition of these structures under 
the toxic action ofésubstances may be investigated. If, more- 
over, as Ehrlich thinks, this selective action is dug to the con- 
ditions of alkalinity and oxidation in the structure, some light 
may be thrown by future research on the still very obscure reac- 
tions of the nucleus and cell, and, more particularly in pathology, 
on the chemical changes occurring in the nerves in chronic 
peripheral paralysis due to poisons, such as ale@ffolaand lead. 
Though a strong advocate of the study of experimental patho- 
logy, Dr. Dreschfeld insisted on the necessity of an investigator 
having a clear idea of the object and, as far as possible, of the 
methods of the research which he is undertaking. This point, 
which is of course the basis of all useful experimentation, is 
very important in experimental pathology, owing to the*peculiar 
conditions under which experiments on animals are performed 
in this country. soe 

In pathology, which deals more closely with the facts of dis- 
ease—disordered structure, disordered function—progress has 
been rapid, but not more so in its scientific aspect than pharmaco- 
logy and therapeutics. A great deal of attention has of late 
years been devoted to this subject, as shgwn by thegr@pid accu- 
„mulation of facts concerning old an@new remedies. ¥ is on such 
an occasion as the meeting of the Association that it is well to 
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stand still for a moment and see the direction in which modern 
therapeutics is tending. Connected on the one hand with 
chemistry and physiology, and on the other With pathology and 
medicine, it is justifiable expect that the Yecent advances in 
these departments of knowledge would have a stimulating effect 
on the progress of therapeutics. 

Dr. Lauđer Brunton, in his address (which we print in 
full) before the Section of Pharmacology, illustrated one aspect 
of this influence by discussing the connection between chemical 
constitution and physiologieal action. It will readily be seen 
from a study of his remarks how important an effect the line of 
research which he indicated will have on the progress of rational 
therapeutics, which is based on a knowledge of the physio- 
logical action ofadrug. Dr. Brunton’s address shows a hopeful 
sign of advance in the treatment of disease by scientific methods 
and not by mere empiricism. 

One of the most important communications made to the 

Association, and deserving of mention here, was that by Prof. 
O. Liebreich, of Berlin, on lanolin as a therapeutic agent. 
This substance, which is a cholesterin-fat from sheep’s wool, 
is much more rapidly absorbed by the skin than glycerol-fats or 
vaselin, this property being probably connected with the fact 
that in nature it is closely associated with, if not form@l by, 
keratin-containing cells, such as those of the skin, hair, feathers, 
&c. Such a readily absorbable fat, which is unirritating, and 
will serve as a vehicle for medicaments, has long been a de- 
sideratum, and it is probable that lanolin will be a most im- 
portant agé@ht in the treatment of skin diseases and of local 
disorders beneath the skin, as in the joints. 
_ Space does not admit of a discussion of the numerous other 
interesting subjects, chiefly technical, introduced at the meeting 
of the Assogation. The interesting questions brought forward 
by Dr. Taafe in his a:ddress on public medicine included the 
spread of scarlatina by means of milk, a subject the investiga- 
tion of which has been undertaken by the Local Government 
Board, and will no doubt yief important results to preventive 
medicine. : 





ONV THE CONNECTION BETWEEN CHEJ- 
Ge NEURON: AND PHYSIOLOGICAL 


THE meeting of the {British Medical Association is not for 

mutual instruction only; it is also for recreation ; and, 
probably, many members of this Association will utilise the 
opportunity which a meting at the sea-side, like the present 
one at Brighton, affords them of indulging in that excellent 
occupation for an idle min—of watching the waves on the sea- 
shore and speculating how far each of them will come. If one 
have only half an hour to spare, it is difficult to say whether the 
tide is ebbing or flawin®; it is ory by watching for a longer 
time that one can be certain that the water is really moving in 
one direction or another. Probably a great part of the charm 
which this occupation possesses is duz to the resem'!ance which 
one involuntarily traces between the eb and flow of waters and 
that of human affairs—individual, national, or racial. The life- 
of a single man is very short in comparison with the history of 
race ; and it is often very difficult to say whether mankind is 
advancing oreetrograding, unless we compare his condition at 
epochs widely removed from one another. 

On doing this, we find a general consensus of opinion, to the 
effect that civilisation has steadily advanced ; and this advance- 
ment is usually divided into four stages, characterised by the 
nature of he Wols or weapons employed. In the first, or 
Paleolithic Age, man employed weapons or tools of flint roughly 
chipped into shape and unpolished. In the next, or Neolithic 
Age, the implements consisted of stone, but they were polished. 
The next age is characterised by the employment of bronze as a 
material, and the fourth and highest stage by the employment of 
iron. These stages are not all marked off from one another, for 
we find them together in the same country or in different countries. 
Thus, the age in which at present we live is recognised as the 
Tron Age, on account of the large employment of that metal ; 
but we find that in various countries stone, more or less rudely 
ashioned, is still used in the manufacture of weapons or tools. 

* An Addigss delivered at the opening of the Section of Pharmacology 
and Therapeutigs, at the Antal Meeting of the British Medical Association 
heid in Brighton, Ausust 1836.9 By Thomas Lauder Brunton, M.D., 


F.R.S , Lecturer on Materia Medica and Therapeutics at St. Bartholomew's 
Hospital; President of the Section. 
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For example, wheg I was in the Colonial Exhibition, lately with 
Mr. Norman Lockyer, he pointed out a kénd of threshing im- 
plement, sifth as is now used in Cyprus It consists of a fiat 
board, in the under side of which are embedded a number cf 
stone celts exactly like those made by prehistoric man, and per- 
haps used by him for a similar {purpose as well as for aves In 
the same way that we recognise four stages in the development 
of the implements uted by man in the arts or in warfare, we 
may, I think, recognise four stages in the development of the im- 
plements he has used in the treatment of disease. In the fini stage 
crude drugs were employed, prepared in the roughest manner, suri 
as powdered cinchona or metallic anjimony. In the next stage 
these were converted into more active and more manageai'e 
forms, suchas extracts or solutions, watery or alcoholic, Inthe 
third Stage the pure active principles, separated from the cru le 
drugs, were employed, e.g. morphine and quinine. In the fourth 
stage, instead of attempting to extract our medicines from the 
natural products in which they are contained, we seek to make 
for ourselves such substances as shall possess the particular action 
we desire. Now, just as we find stone and iron implement» 
occasicnally used together in the same country, so we fin? tha: 
drugs belonging to the different stages mentione:! are used at 
the same timg. For example, we may find crude powders, alco- 
holic extracts,’ and pure alkaloids all contained in the same pull. 
Nayginore, we may sometimes give to the patient in add:tion in 
all these, a medicine made artificially. But, while this condition 
still exists, we notice that crude drugs are being less and less 


j used, and their place is gradually being taken by pure active 


principles. We may say, then, that we are passing at prescat 
from the Stone Age into the Bronze Age of pharmacology ; and 
may indeed be said to be just entering on the Iron Age. ‘Tis 
age may be said to have begun about twenty years ago, wires 
the researches which my predecessor in this office, Dr. Fraser, 
made with Prof. Crum Brown upon the connection between 
physiological action and chemical constitution, inaugyrated a 
new era In pharmacology. They found that, by modifying the 
chemical constitution of strychnine, they could also alzer 13 
physiological action, and convert it from a poison which wontd 
tetanise the spinal cord into one which would paralyse the moror 
nerves, 

We might perhaps date the beginning of this age from Blake's 
attempts to show that a connection exists between the form in 
which various bodies crystallise, and the mode in which they act 
upon an animal body. Richardson, too, had observe! that, 
amongst various compounds of carbon, certain differences existed 
in physiological action which might be supposed 10 carrespond 
to differences in their chemical composition. And at the same 
time that Crum Brown and Fraser were making their expen- 
ments, Schroff in Vienna, and Jolyet and Cahours in France, ha.) 
independently arrived at somewhat similar conclusions ; neverihe- 
less, I think we may fairly say that it was the experiments of Cium 
Brown and Fraser which fairly started pharmacology in the new 
direction in which it has since been steadily advancing. I: 
would be impossible for me to enter at all fully into the reecnt 
development of this branch of research, Vut I think it may be 
both interesting and useful to try to give you a short and popular 
account of the chief points already made out; and, in doing so, 
I may perhaps be excused for using, almost to the extent of 
abusing, similes which are not precisely exact, but whith may 
be useful in giving you a rough idea of a somewhat complicate. 
subject. 

We have all heard of the “‘ flesh-pots of Egypt’; but I find 
that everybody is not acquainted with the ‘ flesh-pots of Shiloh,” 
though ‘‘ good little Samuel ” has probably been frequently held 
up before us as an example to be followed, and possibly ihe 
naughty sons of Eli as an example to be avoided. When the-e 
sons of Eli were priests in Shiloh, their custom Was, when any 
man offered a sacrifice, to send their servants with a * fesi- 
hook” of three teeth, in his hand, which he struck into the pan, 
or kettle, or cauldrog, or pot; and all shat the fesh-houss 
brought up the priest took for himself. 

It is obvious that what the priest’s man brought up wou)! 
depend very greatly on twe ‘things, viz, the contents of the pat 
and the nature of the hook—whether it were large or smut, 
sharp or pointed, singl@pronged or many-pronged. [i r 
obvious, too, that a very slight alteration of the pointy. by tls 
judicious application of a file or whetstone, might considerably 
influence the savouriness of tl priest’s dinner. With the small 
pots that they were likely to have in Shiloh, it would not mater 
much what the nature of the handle was; but it woul] matter 
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very greatly if the priests had to go fishing in, the brazen sea of 
Solomon, fór there, with a shortshandle, they might not be able 
to reach the tit-bits in ¢he middle, and if the handl@ were too 
long, they might go plunging their hooks about the opposite 
side of the vessel, with the same result as if the handle were too 
short. Now, in the drugs whicl we use in medicine, we may 
find a certain analogy with these flesh-hooks, some part of the 
drugs being comparable to the hooks, and others to the handle. 

Perhaps the analogy would be even more correct if we were to 
fegard the hooks as having movable points, which could be 
taken off and replaced by others of a different form or sharpness. 
If we take alkaline salts as gn example, we may-regard the base 
as the handle, and the halogen as the hook ; and by modifying 
either of these, we may*alter the parts of the body affected and 
the manner in which they are affected. We might, indeed, com- 
pare chloride of sodium, in which we have the chlorine attached 
` to sodium, with the low molecular weight of 23, to a hook with 
so short a shank that it did not reach the big joints lying in the 
middle of the cauldron ; while potassium, with a molecular 
weight of 40, was just long enough to do this; and rubi- 
dium, with a molecular weight of 85, was so long as to go 
plunging about on the other side. In fact, we find that this 
is very nearly what occurs in the muscles of the gnimal body 
after the administration of the chlorides of sodium, Potassium, or 
rubidium ; for, while potassium chloride is a powerful musqlar 
poison, the action of sodium and rubidium chlorides on the 
muscles is very slight. 

We have seen what changes would follow alterations in the 
shank of our flesh-hook ; now let us see the effect of altering 
the prongs. If we put on a small one Jike chlorine, it may go 
dragging about catching everything, but bringing out nothing ; a 
bigger one, like bromine, may lay hold of a lung or a brain; 
and a bigger one still, like iodine, may lay hold of a big joint. 
Now, what we find in the body seems to be somewhat similar. 
The chlorides circulate in the blood without producing any 
marked alteration beyond that which is due to the substance 
with which the chlorine is combined. The bromides attack the 
brain‘and nerve-centres, and the iodides tend more especially to 
affect the muscles and the glands. ° 


It is evident that another important factor besides the sharp- 
ness of the hooks is the number of prongs, and the three- 
pronged hook seems to be the generally effective one. Now, in 
pharmacology, there is one substance—nitrogen—which appears 
sometimes to have three, and sometimes five prongs, or affinities, 
as chemists term them, and it is a substance having a very 
general and powerful influence over the body, When combined 
with hydrogen in the form of ammonia or of ammoniacal salts, 
it affects nerve-centres, motor nerves, and muscles, tending first 
to stimulate and then to paralyse them. But, as we would 
expect, the effect of the ammonia is modified by its combination 
with iodine, chlorine, and bromine; and we find that, while 
the ammonium-chloride generally attacks the spinal cord and 
causes irritation, ammonium-iodide paralyses the motor nerves 
and muscles. . 

When nitrogen hab oxygen combined with it in place of 
hydrogen, so as to form nitrous acid, its action is exerted more 
especially upon the blood and blood-vessels, so that it causes 
the blood to become chocolate-coloured, and the blood-vessels 
to dilatè. This power of dilating the vessels is sometimes ex- 
ceedingly useful in the treatment of disease ; and we have been 
enabled to vary the action of our drugs so as to attain, toa great 
extent, the end we desire, by our knowledge that the action 
depends upon the nitrous acid, and not on the subst&nce to 
which the acid may be attached ; or, to retum to our own com- 
parison, the effect depends on the nature of the hook rather 
than on the kind of shank to which it is attached. Thus, where 
rapid dilations desired, we use nitrite of amyl; but where a 
slower and more prolonged action is desirable, we employ nitrite 
of soda or nitro-glycerine. 

In some useful tools we have the two @nds serving different 
purposes : one end, for example, being a hammer and the other 
end a claw for extracting nails ; and we can easily imagine a 
flesh-hook constructed on thesame prisciple, one end, let us say, 
having the prongs widely apart, and the other the prongs close 
together. With such a hook, it is evfent that the viands which 
were fished up would be different according as one or other end 
was put into the pot, for the close prongs would bring up 
delicate little pieces which would Simply slip through the wide 
ones. If we carry our illustration a step further, and suppose 
this hook to consist of two paris attached to one another by 
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certain prongs, while others were left free, we can see that, if 
only one prong ware left free in each part, but these prongs were 
of different shapes, ghe pieces obtained py the man using it would 
be ofa different kind, according as the prong belonged to gne end 
or the other.. Now we seem to find something of this sort in the 
union of nitrogen with carbon. Carbon is a substance with four 
affinities, while nitrogen 2ppears sometimes to have threeand some- 
times to have five. When the nitrogen and the carbon are 
united in such a way that four affinjties of each are connected 
together, leaving one free affinity or prong belonging to pentad 
nitrogen, thus, —N=C, the compound is exceedingly poisonous ; 
whereas, when the free affinity or prong belongs to the carbon 
and the other three affinities are joined to triad nitrogen, thus, 
—CEN, the compound is comparatively innocuous. 

This fact shows us how very important the nature of the free 
affinity in the compound is in regard to physiological action. 

We have just pictured to ourselves an instrument of two parts, 
joined together by small hooks, and consisting, in fact, of two. 
links. In this instrument the links differ a good deal from each 
other ; but one link—namely, carbon—has a great power of 
uniting with itself, so as to form long chains, straight or 
branching, thus— 


I | | [| [| | 
a poe ote glen 


L J | | | 
ecg 


It also forms what we may possibly regard as close chains, so 
stiff as to act the part of a shank, to which single heoks or long 
open chains may be attached. We may represent it graphically 
thus— 


| | 
Yo 


Nex 


/ 
Si 
| | 


Now, if any of Eli’s successors wanted to fish in Solomon’s 
brazen sea with hooks attached to a flexible chain instead of to a 
stiff shank, the results of his fishing would not only depend on 
the hooks he used, but on the length of the chain, on the kind of 
chain, single or branching, and on the position of the links to 
which the hooks were attached. . 

Now, in the series of chemical substances to which alcohol 
belongs we have an illustration of the modifications in physio- 
logical action which are produced by the length of the chain, 
the kind of chain, and the pagition of tl hooks. The links, in 
the case of alcohol, consist of carbon atoms attached to each 
other by one affinity, so that each terminal atom, or link, has 
three affinities, or prongs, and the intermediate links have two 
each unattached, thus— 


Z 
=C 


We may regard one prong of one terminal link as furnished 
with a sharp point, to which we give the name of hydroxyl, 
while all the others are furnished with blunt hydrogen points, 


thus— 
3 H H H > s 
| | | acct a 
E es 
| | 
H H H 


All the alcohols attack the nerve-centres, and paralyse tht brain, 
the spinal cord, and the centres of organic life in the medulla 
oblongata. In large doses they all produce death, ‘and the 
longer the chain the more deadly do they become, until the 
chain is so heavy that it can hardly be used at all, or, in other 
words, till the alcohol becomes so solid that it will not readily 
enter the body and produce its toxic action. 

If we fix the sharp hydroxyl on one of the intermgdfate links, 
instead of the end one, we would naturally expect that it might 
simply scratch the pieces of meat instead of pulling them out, 
as it might do if it were attached to the terminal link ; and this 
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is exactly what we find in the case of alcohol. For example, 
primary propyl alcohol,— : e 

H H H ° 

> I | I 
H—C—C—C—O—H 
e 
| | | 
HHH 


where the hydroxyl is attached to the terminal link, appears to 
produce steadily increasing®paralysis of the nerve-centres ; but 
secondary propyl alcohol, where the hydroxyl is attached to an 
intermediate link, thus— 

H H H 


I I od 
H—C—C—C—H 

TESE IOE, 

H OH 
| 
H y 
scratches up or stimulates the nerve-centres before it paralyses 
them (Efron Pfliiger’s Archiv, Band xxxvi., 1467). 

The whole of the carbon compounds, formed on the prgnciple 
of an open chain, appear to have an action more or less like 
that of alcohol, though these are modified by the nature of the 
substances which ‘‘tip,” as it were, the free affinities of the 


carbon links. Thus, marsh-gas, alcohol, ether, chloroform, 
bromoformy and iodoform— 





H H H H H 
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all tend to paralyse nerve-centres, and to exert an anzesthetic 
action; but the chloral in the chloroform tends to make the 
substance paralyse the heart more quickly than marsh-gas, 
alcohol, or ether, which contain hydrogen alone, or hydrogen 
and oxygen; and in iodoform the effect of the carbon is to a 
great extent swamped By the iodime. 

It is to Liebreich’s recognition of the fact that similar carbon 
compounds possess a similar anzesthetic action that we owe the 
discovery of chloral. The knowledge of the depressing action 
on the heart of chlorine in such compounds led Schmiede- 
berg and Cervello to search for a hypnotic substance which 
should not contain chlorine, with the result that paraldehyde has 
been added to our therapeutic armamgutarium ; and the 
stimulant action of ammonia led Schmiedeberg to introduce a 
new hypnotic, urethane, which, like chloral, will produce sleep, 
but, instead of weakening, will stimulate the heart, and is thus 
admissible in cases where chloral might be dangerous. 

Let us ngy turn to the other class of carbon compounds in 
which the atoMs are arranged so as to form a close chain, or, as 


we may call it, a stiff nucleus or shank, to which either single- 


hooks or open chains may be attached. ‘This group of carbon 
compounds is termed the aromatic series. The substances be- 
longing to it differ from those of the open chain or fatty groups, 
inasmuch as they tend to stimulate the nerve-centres, and 
produce convulsions or spasms before paralysing them. But 
the most marked property which they pcssess appears to be 
their pOwer of reducing temperature, and of destroying low 
forms of life, so that they act both as antipyretics and as anti- 
septics. We have seen that in the open chains of the fatty 
series of carbon compounds, the increased number of ligks 
appears to increase the activity of the compound, and a condi- 
tion whic ġs similar, ig some respects at least, is to be found in 
the aromatic series. For @xample, in phenol or carbolic acid, 
as it is usually termed, we have one hydroxyl terminal, just as 
in ordinary alcohol; the other carbon affinities being saturated 
with hydrogen— 
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When these hydrogen atoms are replaced by methyl, the 
antiseptic power of the phenol is increased, and the increase 
appears to be in proportion to the number of methyl groups 
which are introduced into the compound. Turning again to our 
old illustration of the flesh-hooks, we might compare the benzene 
nucleus to the shank with six points, each of which might be 
armed either with a sharp hydroxy! hook, or with a blunt hydro- 
gen one, or with a carbon chain. The more the blunt hydrogen 
hooks were replaced by chains, the more thoroughly would they 
sweep the pot; and, in fact, we may say that the more chains 
the are instead of hydrogen, the more thorough is the anti- 
septic action of the compound. . , 

“In the case of antiseptics, all that we want is to insure a 
thorough destruction of the microbes, which give rise to putrefac- 
tion or disease ; but when we come to deal with antipyretics we 
have a more complicated problem before us, for we wish to re- 
duce the temperature in man or the higher animals, while at the 
same'time we have to avoid producing any marked action on the 
nervous system in the way either of spasms or paralysis, and 
also to avoid depressing the circulation and causing collapse, 
Now several bodies nearly allied to carbolic acid, and differing 
from it only in the fact that the benzene nucleus in them has 
two hydroxyl groups attached to it instead of one, as in carbolic 
acid, have a strong antiseptic power. These bodies are hydro- 
quinone, resorcin, and pyrocatechin ; they all have an antiseptic 
action, but the strength of their action is very different, resorcin 


having only one-third of the strength, and pyrocatechin only 


one-fourth of that of hydroquinone. This difference in strength 
shows us here, also, how important the position of the hydroxyl 
groups is; because, in pyrocatechin they are close together, in 
hydroquinone they are as far apart as they can be, and in resorcin 
they keep an intermediate position— 
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But these hodies, perhaps from their simple structure, appear to 
be adapted to attacke all parts gf the animal organisation, and 
they are apt to affect tfe nervous system and cireulation. In 
order to avoid these disadvantages, various attempts have been 
made to obtain bodies of a similar but more complicated struc- 
ture, which should have a more specialised action, and would 
lower the temperature while leaving the nervous system and 
circulation unaffected, ® These attempts hav been more or less 
successful,and we owe to them the introduction of three new 
remedies—kairin, thallin, and antipyrin. The former two, after 
a brief périod of trial, have been found more or less unsatisfac- 
tory; but the latter is perhaps, upon the whole, the best anti- 
pyretic that we possesg, reducing the temperature and, at the 
same time, having few disadvantages. Salicylate of soda is 
nearly allied in chemical constitution to resorcin, and as a gene- 
ral antipyretic it is almost equal to antipyrin, and superior to it in 
cases of rheumatic fever. It is possible that we may still obtain 
antipyretics more powerful than any we yet possess, and specially 
adapted to the febrile conditions arising from different causes, 
for these antipyretics do not appear to be equally successful 
in different kinds of fever. Antipyrin is best in hectic fever, 
and salicylate of soda in rheumatic fever, but an antipyretic 
which will be thoroughly satisfactory in typhoid fgver is still a 
desideratum. 

I have said that antipyrin is generally free from any disag&ee- 
able action ; but this is not always so, for it sometimes may 
produce collapse. This shows us that in the action of all our 
drugs we have two factors to consider, namely, the drug itself 
and the body into which we introduce it. We have just been 
considering the alterations in physiological action which may be 
produced by changes in the chemical constitution of our drugs ; 
but there is another factor which is perhaps more difficult to 
investigate, and still more important in the treatment of disease, 
namely, the condition of our patients. The failure of our drugs 
to produce the effects we desire is one of the most trying occur- 
rences in medical practice, Thus, in fever, we sometimes find 
that drugs will not reduce the pulse as they do in non-febrile 
conditions, and digitalis in pneumonia sometimes appears to 
have lost i's sedative action on the heart altogether. Some 
years ago I thought that possibly this might be due to the high 
temperature producing paralysis of the nervous apparatus which 
restrains the heart, and supposed that the peripheral ends of the 
vagus in the heart might be paralysed. I then made some ex- 
periments, which showed that I was wrong in this supposition, 
Several years afterwards my friend Dr. Cash and I made some 
further experiments, which showed that the failure of digitalis 
to slow the heart in febrile conditions is really due to paralysis 
of the regulating nerves of the heart; but the part of them 
which is paralysed by the heat is their roots in the medulla, and 
not their endings in the heart. 

In other experiments which we made together we found that 
the muscle of a frog poisoned by barium could be restored to 
its nogmal condition by a high temperature, and also by the 
application of potash salts. It occurred to us that, if we could 
saturate the body of an animal with potassium, we should be 
able to render it proof against the poisonous action of barium. 
On trying this, we succeeded in rendering animals so far resistant 
to the action of the poison that they were alive and well after 
animal? of similar size, but unprotected, had succumbed to the 
action of the same dose of poison, although we did not succeed 
in ultimately saving the animals. 

But Dr. Cash has pursued this line of investigation far beyond 
the limits of our mutual research, and he has obtained results 
which seem to me to be amongst the most extraordinary and the 
most promising in pharmacology. Knowing, as he did, that 
corrosive sublimate was an exceedingly powerful disinfectant, it 
occurred to him that it might be more harmful to disease-germs 
than to the bodies of higher animals, and that he might be able, 
by the introduction of the poison into the body of an animal, 
to rendey it insusceptible to zymotic diserses. A similar idea 
had occurred to Koch, who injected corrosive sublimate into 
animals after previously inoculating them with anthrax ; but his 
experiments failed, while Cash has ptoved successful by intro- 
ducing the corrosive sublimate beforg inoculating with anthrax, 
and thus giving the drug the start of the disease. These experi- 
ments acquire an additional interest from the fact that M. 
Pasteur, although uncertain regarding the exact mode in which 
his process of inoculation for hydrophobia has brought about 
such satisfactory results, is disposed to think that the agent which 
prevents the disease is a chemical substance, and not a microbe. 


When we look back for twenty years and see how far pharma- | 
cology has advanced since Crum Brown and Fraser’s experiments 
directed it into a new path, we may hape that twenty years more 
may not only have greatly added to our stock of new remedies, 
but will have enabled us so to ascertain the condition of our 
patients that, either by the proper modification of a single 
remedy, by the proper admixture of remedies, or by proper 
changes in the food or surroundings of each patient, we may 
insure the action we desire, and we shall not have to feel, as we 
painfully do at the present, that our patients often die for lack 
of knowledge, not on our part, but on that of our art. 

Nothing is more painful to a medical man than having to 
answer in the negative the agonised appeal, ‘Oh, doctor, cat 
you do nothing?” of those who see passing away friends who 
are dearer to them than their own life. It is because we medical 
men know the value of human life and the extent of human 
suffering ; because we are called upon to prolong the lives of 
those whor# not only their friends but their country and the 
world at large can ill spare; because we must, if possible, 
relieve pain sometimes amounting to extreme torture in the 
sufferers themselves, and felt hardly less keenly by their friends, 
that wŒ consider it is not only permissible, but is our imperative 
duty to gain the knowledge we require to attain our object, even 
though we sacrifice the lives of animals, and inflict upon them 
some pain—never wantonly, never carelessly, and almost always 
slight in comparison with what we often see our patients feel, 
Moreover, the Iwer animals suffer from disease as wll as men, 
and we may hope that the advance of pharmacology will give 
us the means of relieving pain and prolonging life in them as 
well as in man. 
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Journal de Physique, June.—P, Garbe, experimental re- 
searches on radiation. Examinaffon of the formule proposed 
by Dulong and Petit, by E. Becquerel, by Violle, and by Stefan. 
The author holds Stefan’s law to be true for absolutely black 
bodies only. The verifications have been made by spectro- 
photometric measures of glow-lamps fed from ‘accumulators. — 
G. Wyrouboff, the structure of crystalline bodies endowed with 
rotatory power. This is a remarkable paper, traversing several 
conclusions hitherto believed to be proven. The author states 
that the alleged necessary and constant relation between rotatory 
power and the existence of facets indicating non-superposable 
hemihedry is untrue, for of eighteen such substances known, 
only four have been proved to have such facets, while the nitrates 
of lead and of baryta which are cubic with facets of this kind 
have no rotatory power. The author now propounds the view, 
which he supports by the discovery of striated structures upon 
the facets in question and by various strong arguments, that the 
real physical cause of this rotory pow®r is that such crystals 
consist of superposed laminæ crossing at different angles, and 
possessing biaxial refraction. In fact, he holds that these sub- 
stances are only pseudo-symmetrical, and that the built-up mica 
plates of Reusch which show rotatory power are actual types of 
the phenomenon in,general. He particularly refers to the 
optical behaviour of amethyst, and further declares that he 
has succeeded in p§ving; that the true crystalline form of 
sulphate of quinine is clinorhombic. He regards as absolutely 
illusory, in the vast majority of cases, the so-called measurement 
of the angle of rotation by these substances.—L. Laurent, practical 
methods for the execution of objectives intended for instrunrents 
of precision. This paper describes means for testing during 
process of manufacture the curvatures, &c., of Mnseg intended 
for spectroscopes, goniometers, and such instruments.—Th, and 
A. Duboscq, saccharimeter for white light. This saccharimeter 
has a Senarmont polariscope placed between the polariser and 
analyser, The Senarmont polariscope consists of four wedges of 
quartz disposed so as to show two fringes with black central band, 
which in the dark field are situated exactly in line with one 
another. On introducing any substance that rotates tbe plane 
of polarisation, the fringes move right and left. A quartz com- 
pensator is added.—J. Voisenat, influence of nature and form of 
conductors upon the self-induction of an electric current. A 
summary of the recent*papers of Hughes and H. F. Weber.— 
K. Angstrém, on the diffusion of radiant heat from plane sur- 
faces.—Ch. Soret, researches on the refmction andą the disper- 
sion of the crystallised alums,—E. Wartmann, the compensated 
rheolyser, This instrument consists of a circular modification ‘of 
Wheatstone’s bridge with mercurial conductors, —R. Pictet, 
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new freezing-machines. Notes on industrial applications of a 
new liquid, namely a mixture of sulphurous ack and carbonic 
acid obtained on the commegcial scale by the aation of sulphuric 
acid on cgrbon.—J. Maurer, influence of altitude on diurnal 
variations of declination.—H. Schneebeli, absolute value of 
coefficient of *friction of air. The results, whi¢h agree with 
Obermeyer, were made by Graham’s metho:l.—H. Schneebeli, 
experimental researches on the impact of elastic bodies. 


Bulletins dz la Société d’ Anmropologie de Paris, tome ix. fasc. 
2.—Continuation of M. Topinard’s paper on the cephalic index. 
In his revised system of nomenclature M. Topinard virtaally 
rejects Broca’s method in favour of the quintuple division 
adopted by Prof. Flower, and generally followed by English 
and American anthropologists. For his old terms of “sus” 
and ‘‘ sous” he further adopts those of “ultra” and “hyper.” 
Thus, for example, while he considers that the true dolicho- 
cephalic group is represented by the index of 70-74 inclusive, 
his ultra- and hyper-dolicho- subdivisions exhibit respectively 
the indices of 60-64 and 65-69. The medium group standing 
between the dolicho- and the brachy-cephalic limits he character- 
ises as ‘‘mesaticephalic,” with an index of 75-79 inclusige ; 
while his brachycephalic divisions range from 80, beginning with 
the mean representatives of the groups, to 94 as the extreme 
limit of the ultra-brachycephalic index.—At a later meeting, M. 
Topinard drew attention to the neces-ity for using greater ex- 
actitude in the definition of the methods to.be employed in 
making anthropometric determinations, those of M. Bertillon 
as set down in his instructions regarding anthropometric identifi- 
cation being, in his opinion, at once complex and inexact.—On 
the so-called ‘‘ Lenape” stone, bya M. de Nadaillac, whose 
opinion of the aossible genuineness of the stone is, as he informs 
us, based only on the testimony of others. —On the occurrence 
of amber in the prehistoric graves of the Département des Basses 
Alpes, by M. Bonnemére. Thesg finds were formerly so frequent 
that the peasants in some districts used amber for lighting their 
dwellings, and hence it was locally known as “ petra cremarela,” 
or burning stone. This name is still applied to it at Salignac, 
where many of the villagers are in possession of amber, all of 
which is more or less red in colour.—At a later meeting, M. 
Bonnemére described to the Society some curious bronze disks 
found by M. Ollivier in graves near Salignac, and which appear 
to have been used to strengthen the outer surface of cuirasses 
and other forms of protective armour, In acemetery in Carniola, 
belonging to the early Iron Age, a helmet has been found 
composed of similar bronze knobs fastened in rows to an inner 
skin lining. Anthropology ‘and philology, by M. Beauregard. 
The object of the writer is to show the importance of the com- 
parative study of languages to determine the usages, and moral 
and mental status of various nations. He specially passes in 
review the languages of Egypt and South Africa, Mexico, Peru, 
and the Red Indians, indulging in rffny fanciful deductions re- 
garding assumed ethnic affinities.—On the origin of life, by M. 
Fauvelle. The author believes that modern science justifies the 
theory that the simplest forms of green Algæ represent the 
earliest manifestations of organised beings, in which chlorophyll 
was the active 'agent.—On impregnation, and the influence 
exercised on subsequent offspring by the first cpnception, by M. 
Fauvelle.—On the effects of long and short periods of military 
service in the French army on the health and physical develop- 
ment of the men, by M. Lagneau.—On the origin of 
the fabrication of glass, by M. Mortillet.—Morphological 
description of the brain of Gambetta, by MM. Chudzinski and 
Mathias Duy: This extremely minute report of the post- 
mortem exam{nation, undertaken at the instance of the Society, 
is illustrated by numerous sectional drawings of the various con- 
volutions, which exhibit a remarkable degree of complexity, 
and an unusual regularity in the arrangement of the folds.—M. 


Beauregard laid before the Society various objects obtained from ` 


the Gauchgs of the Pampas, including the curious ‘‘ botas de 
potro,” or boots made from the skin of the hind legs of horses, 
mules, or oxen. —On the exploration of the tumulus of Kergouret 
at Carnac, in 1885, by M. Gaillard. A few implements and a 
diorite hatchet are almost the only finds yielded by the recent 
explorations of these dolmens, which were, nearly destroyed, 
and their contents almost wholly removed at the time of their 
original discgvery about twenty years ago.—Report, by M. 
Hamy, of the#results of*the explorations, conducted by M. 
Charney, in the Emountainous region of Popocatapetl, in Mexico. 
Unusual interest attaches to these researches, which have brought 


to light the existence of two ancient Mexican cemeteries, in one } 
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of which the remairfs belonged exclusively to young children. 
Among the nymerous fragments of bones weve a great mass of 
broken jars and vases decorated with various emblems of the 
divinities Ch uchiutlicue and Tlaloc, to the latter of whom young 
children were sacréficed on high pjaces to secure rain. E 


Builetin de l Académie Royale de Belgique, June.—Or the 
origin of the phosphat of lime in the browh chalk phosphatic 
beds of Ciply, by F. L. Cornet, These beds, which have a 
mean thickness of 21 metres, and about 18 per cent. of phos- 
phate, are shown to be undoubtedly of animal origin, as attested 
by the large proportion of nitrous organic substances contained 
in them. The brown chalk appears to havg been deposited in a 
shallow sea inhabited by a numerous fauna oF invertebrates, fishes, 
and large Saurians. The deposits were slowly formed in tranquil 
waters during a long geological epoch, as shown by the great 
thickne:s of the: phosphatic beds, the perfect regularity of the 
layers, and the state of the fossil shells forndinthem. These 
deposits, which occur nowhere else, may have been caused by 
the periodical destruction of fish, such as at present occurs an- 
nually in the Gulf of Aden.—Note on the parallelism between 
the Carboniferous Limestone of North-West England and Bel- 
gium, by L. G.de Koninck. It is pointed out that the syn- 
chronism of these various systems is far from being fully esta- 
blishede The Tournai formation would appear to be older than 
the English fossiliferous mountain limestone, while the Visé 
rocks may be contemporary of the Yoredale series. On the 
other hand, the zone of Productus giganteus seems to have ac- 
quired a far greater development in the north of England than 
in Belgium.—Remarks on the law regulating the tension of 
fluids, by P. de Heen. The formula recently announced by the 
author is here shown to apply not only to stable fluids, but also 
to those whose physical constitution varies with the temperature. 





SOCIETIES AND.ACADEMIES 
SYDNEY 


Linnean Society of New South Wales, June 30.—Prof. 
W. J. Stephens, F.G.S., President, in the chair.—The follow- 
ing papers were read:—Note on Ctenodax wilkinsont, by 
William Macleay, F.L.S. It is here explained that the fish 
described by Mr. Macleay under the above name has been 
a certained by Dr. Ramsay, of the Australian Museum, to be 
closely allied to Zetragonurus cuvieri, of Risso. Some remarks 
are also made on the habits and affinities of the fish.—Notes 
on the recent eruptions in the Taupo Zone, New Zealand, by 
Prof. ‘Stephens, M.A., F.G.S. In this note the author gives 
particulars of the late volcanic disturbances, and such informa- 
tion as to the geographical and geological features of the district, 
as may perhaps enable those living at a distance to understand 
more clearly the accounts of the recent outbreak which have 
already appeared in the newspapers.—Notes on AustraMan 
earthworms, Part I., by J. J. Fletcher, M.A‘, B.Sc. Up to 
the present time but three Australian earthworms have been 
described, Lumbricus nove-hollandig, Kinberg, and Digaster 
lumbricoides, Perrier, from N.S.W., and Avegascolides australis, 
McCoy, from Victoria. In this paper a fuller account is given 
of Kinberg’s species, and descriptions are given of six new or 
undescribed worms from the rich volcanic soil of Burrawang and 
of Mt. Wilson. Of these, two species (P. coxit and P. australis) 
are referred to Schmarda’s genus Perichela; two others (N. 
camdenensis and N. grandis, are included in a new intra- 
clitellian genus Notoscolex ; a fifth (Didymogaster silvaticus) also 
is intraclitellian, but differs from Notoscolex; and the sixth 
(Cryplodrilus) is postcliteilian, with eight rows of seta, but is 
different from Digaster. Three of these, as far as is known at 
present, occur only at Burrawang, one at Mt. Wilson only, one 
is common to both localities as well as Sydney, and one occurs 
at Burrawang, Springwood, and Jervis Bay. Mr. Fletcher has 
heard of the occurrence of worms, some of them very large, in 
the Hunter and Mannirg Riyer districts, and probably these, as 
wellas Illawarra, the Richmond and Clarence districts, and other 
parts of the colony will yield, when systematically searched, a 
good harvest of earthworms. He therefore appeals to the 
members of the Society resident in these or other locali- 
ties, either. for information or®for specimens put alive into 
good methylated spirit, or sent alive packed in a tin box 
or large bottle, with a little earth and plenty of damp moss. 
Information as to the existence or otherwise of earthworms ia 


380 


NATURE 


: [August 19, 488€ 








the plairis of the interior would also be vèry valuable.—Notes 
on the distribution of Ceratella fusca, Gray, from the coast of 
New South Wales, by John Brazier, C.M.Z.S. A number 
of instances are given of the occurrence of this Hydrozoon near 
fhe Heads of Port Jackson. Mr. Brazier also mentions that a 
specimen sent from the British Museum to the Australiaa 
Museum as Ceratellg fus-a, Gray, is really Dehitella atrorubens, 
Gray, from Algoa Bay. 
PARIS 


Academy of Sciences, August 9 —M. Émile Blanchard 
in the chair.—On tha problem of Gauss concerning the 
attraction of an eljiptical ring, by M. Halphen. Although 
a clear demonstration of this well-known problem has lately 
been made by G. W. Hill (Simon Newcomb’s ‘ Astronomical 
Papers,” vol. i. 1882), a fresh solution is here proposed, which 
has the advantage of not requiring the preliminary resolu- 
tion of an equation of the third degree.—Observations on the 
oldest sedimentary formations in North-West France (con- 
cluded), by M. Hébert. It is shown that the clay-slates of 
Saint-Lô, which are pre-Cambrian or Archean formations, 
were deposited in horizontal layers in a marine basin, which 
stretched from Wales southwards to Quimper ayd Alençon, and 
which was broken only by a few isolated masse$ of granite and 
crystalline schists. This oldest of oceanic waters lastegl for a 
long geological epoch, as attested by the thickness of these 
deposits, and the transformation of the muddy sediment into hard 
clay-slates. The present vertical position of these rocks, which 
were antecedent to all animal life, was evidently due to contrac- 
tion of the terrestrial crust, by which were determined the fold- 
ings, faults, and ruptures, and probably the general upheaval of 
the whole region.— Reply to M. Hugoniot’s.note on the pressure 
that exits in the contracted section of a gaseous vein, by M. 
Hirn. To M. Hugoniot’s objection the author replies that he 
has shown by experiment that the gas flowing through a cylin- 
drical tube into a reservoir, where it becomes very rarefied, falls 
gradually from the pressure Zp, which it possesses in the gaso- 
meter, to a pressure Py, which is almost exactly that of the 
ratefying reservoir.—On the velocity of the flow of fluids, by 
M. Th. Vautier. Having in a previous communication ex- 
plained his graphic method, the author here shows the process 
by which he has successfully applied the revolving mirror to the 
measurement of the velocity of fluids.—Spectrum of the negative 
pole of nitrogen: general law of distribution of the rays which 
appear in the bands of the negative pole, by M. H. Deslandres. 
In the luminous region, which alone has hitherto been studied, 
the spectrum of the negative pole is accompanied by faint traces 
of positive bands. But in the ultra-violet region it is prolonged 
only by a small number of band:, and becomes, so to say, 
smothered amid the powerful and numerous positive bands. 
The rays of the band A 391 are disposed according to the follow- 
ing simple Jaw: The intervals from one ray to another, calcu- 
lated in numbers of vibrations, are arranged as nearly as possible 
in arithmetical progression. This appears to be a general law, 
not merely an isolated fact, as observed by Piazzi Smyth 
and Herschel between sixteen rays of the green band of the 
oxide of carbon.—On the temperatures and critical pressures of 
somg vapours in liquids, by MM. C. Vincent and J. Chappuis. 
In a previous communication the authors announced their re- 
searches on the temperatures and critical pressures of two series 
of gaseous bodies at the ordinary temperature. Here they give 
the result of their experiments with liquid bodies at the ordinary 
temperature—the chloride of propyl, the series of the three amines 
of ethyl, and the two first normal amines of propyl.—Researches 
on the variations of solubility of certain chlorides in water in the 
presence af hydrochloric acid, by M. Guillaume Jeannel. From 
his experiments with the chloride of potassium the author infers 
that the variations of solubility of this salt are not subjected to 
the law recently announced by Engel. He arrives at the general 
conclusion that the solubility of the ehlorides precipitated by 
hydrochloric acid varies in the presence of the acid, so that the 
sum of the equivalents of water, salt, and acid forming the 
solution remains constant at the s#me temperature, whatever be 
the chloride and whatever be the proportions of the mixture.— 
Combinations of ammonia with the metallic permanganates, by 
M. T. Klobb.—Chemical and thermic study of the pheno- 
sulphuric acids: paraphenosigphuric acid, by M. S. Alain- 
Le Canu. This paper is devoted to a fresh study of the three 
phenosulphuric acids (oxyphenylsulphonic) C,,.H,gS,0,.—On the 
presence of lecithine in vegetation, by MM. Ed. Heckel and 


Fr. Schlagdenhauffen. The authors’ researches confirm the į Books and Pamphlets Received . . 


conclusion already arrived at by Hoppe-Seyler and Kreetzschmar 
that this substafice, known to exist in many of the animal tissues, 
is found also in mumerous plants. —Note on fine-flavoured brandy 
distilled from the grape-cake of white wine, by M. AJph. Rom- 
mier.—Fresh researches on the axial nervous current, by M. 
Maurice Mendelssohy. It is shown that the axial current possesses 
the same physical and physiological properties that M. E. 
Du Bois-Reymond has discovered in other nervous currents ; 
also that its direction is in the clpsest relation with that of the 
function of the nerve.—On the alterations produced in the con- 
stitution of the blood by the action of the sulphuret of carbon on 
the animal system, by MM. Kiener and R. Engel.—On the 
resistance of the virus of glanders to the destructive action of 
atmospheric agencies and of heat, by MM. Cadéac and 
Malet. It is shown that this virus loses its virulence in humours 
exposed to the open air after complete desiccation ; also that it is 
destroyed rapidly in warm and dry, slowly in cold and moist 
weather?—On the disposition of the limestone breccias of the 
Alpujarras Range, Andalusia, and their resemblance to the 
carboniferous breccias of Northera France, by MM. Ch. Barrois 
and A. Offret.—On a method of volumetric analysis for the 
sulBhates, by M. H. Quantin. : 
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* THE PHYSIOLOGY*OF PLANTS 


Lectures on the Physiology of Plants. By S. H. Vines, 
M.A., D.Sc., F.R.& (Cambridge University Press, 
1886.) 

ia has already been pointed out in the columns of 

NATURE that our botanical schools in England are 

at present leading in great measure a parasitic existence 
on those of Germany in respect of the text-books which 
are in common use ; translations of the worķs of Prantl, 
Sachs, and De Bary are in the hands of most of our 
students, while the, number of manuals from foreign 
sources will shortly be increased by the publication of 
others which are in active preparation. However greatly 
we may admire the works of the above authors, still it is 
with no small satisfaction that we turn from them to the 
review of a book which we may well regard as the first- 
fruits of a renaissance in this country of the physiological 
branch of the science of botany ; and the more so as the 
production of original text-books may be taken as one 
importa indication of activity in the pursuit of the sub- 
ject to which they relate. But while receiving this work 
of Dr. Vines with a hearty welcome, it is to be regretted 
that, as noticed in the preface, a considerable interval of 
time has unavoidably elapsed between the printing of the 
first sheets and the completion of the book: thus one 
great advantage of original production as opposed to 
translation, viz. that of being more nearly up to date, is 
in some measure lost in the present case, and it is to be 
hoped that the book will, as it well deserves, quickly run 
on to a second edition in which this defect may be 
remedied. ; 

Those who have had the advantage of hearing Dr. 
Vines in the Jecture-room would expect from him a clear 
style, and a skilful arrangement of the matter; and these 
are two of the most prominent characteristics of the work 
before us. Its scope is not that of a manual for mere 
beginners ; it is rather constructed to meet the require- 
ments of advanced students, and accordingly the author 
is freed from the zmpedimenta of external morphology 
and anatomy, a sufficient knowledge of which he pre- 
sumes to have been acquired from ether sources. But 
notwithstanding this presumption, the introductory lec- 
tures open in a manner easily followed by the uninitiated, 
and the whole could be read with advantage by any one 
who has laaggme acquainted with the mere rudiments of 
vegetable anatomy. 

The first three lectures are devoted to the structure and 
properties of the vegetable cell, including the osmotic and 
optical characters of its parts ; this is preparatory to the 
studyeof the absorption of water, of the substances in 
solution in it, and of gases, which occupies the two follow- 
ing lectures, this subject being followed in fitting sequence 
by a discussion of the movements of water in plants, and 
transpiration. Lecture VIII. is devoted to the con- 
stituentg of the food of plants, together with the more 
salient pnts as r@gayls the functions of the several 
elements, and the sources from which they are obtained ; 
in this, as in other parts of the book, a short historical 
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sketch is given of the development of knowledge and 
opinion regarding each several function. Then follows 
the subject of “metabolism” in its widest sense, a broad 
distinction being drawn between constructive metabolism, 
or the building up of thé organised structures of plants, 
and destructive metabolism, or the conversion of more 
complex substances into others of simpler composition. 
It is in the treatment of the constructive metabolism that 
the most striking novelty will be found by English 
readers, in the introduction ef a view regarding the for- 
mation of non-nitrogenous organic substance, which, 
though propounded some years ago in Germany, has now 
we believe, appeared for the first time in an English text- 
book. While allowing that starch is the first w¢s¢d/e 
product of the constructive processes, the question is 
asked whether the starch which appears in the chloro- 
phyll corpuscles of a green plant under the influence of 
sunlight is directly connected with the decomposition of 
carbon dfoxide which goes on in them? The answer is 
ag follows (p. 145):—“... according to Schmitz and 
Strasburger and in harmony with the older statements of 
Pringsheim, the cell-wall is produced by the actual con- 
version of a layer of protoplasm, and we shall see here- 
after that the same is asserted of the layers of the starch- 
grains found in seeds, tubers, &c. Translating this into 
chemical language we find it to mean that molecules of 
protoplasm may undergo dissociation in such a way as to 
give rise to molecules of carbohydrate among other pro- 
ducts. The conclusion to be drawn is, that the starch 
which is formed in chlorophyll corpuscles under the influ- 
ence of light is also the product of such a dissociation of 
protoplasm.” ... Both here, and more definitely on 
p. 158, this point is accepted as proved, and is repeatedly 
referred to in the treatment of constructive metabolism, 
But, it will be asked, is it at all admissible thus to “‘ trans- 
late” microscopical observations into*chemical language? 
When it is remembered that we do not yet know the 
constitution of the molecule of protoplasm, that the proto- 
plasm of a living cell is confessedly a most complex 
mixture, and that the observations quoted demand powers 
approaching the limits of microscopic observation, it 
would appear that this “ translation” is little more than a 
figure of speech; that the procesg"is frodadly as Dr. 
Vines describes it many will be found to admit, but it 
cannot be allowed that, the evidence adduced by him is 
even a near approach to demonstration. This isnot the 
only case of accepting a probability as a proved fact ; 
thus on p. 174 we read :—“ Seedlings, it is well known, 
contajn considerable quantities of amides, and the pre- 
sence of these can only be accounted for by regarding 
them as having been derived from the reserve proteids of 
the seed. It is then in the form of amidgs that nitro- 
genous organic substance is supplied to the seedling.” 
English readers will have become familiar with the 
view of Pfeffer and Draper that it is the yellow rays of 
the spectrum which are most efficient in the process of 
assimilation ; and it wll be a new idea to many that the 
balance of experimental evidence is rather in favour of 
the view of Lommel and others, more recently supported 
by the observations of Engelmann, that those rays which 
are absorbed by chlorophl, viz. the red and violet rays, are 
the chief source of the energy which becomes latent in the 
process of formation of organic substance in green plants. 
S 
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It is impossible within the limits of a short notice to take 
up more than these to points, but they will be sufficient 
to indicate that the part of the book which treats of meta- 
bolism, contains much that is new to Engligh readers 
both in view and in observation.® At its close (p. 326) the 
results acquired are summarised in tabylar form; con- 
structed so as to appeal to the eye as a balance sheet, 
which takes account of income and expenditure of matter 
and energy, first in green, and then in colourless plants ; 
this brings out clearly the conclusion that there is a nett 
balance in favour of the plant in either case, of both 
matter and energy. 

The next section of the book (Lectures XV.-XXI.) 
opens with a description of the fundamental phenomena 
of growth, which is a-clear statement of facts for the most 
part already familiar. This leads to a discussion, extend- 
ing over four lectures, of the accompanying phenomena 
of irritability of growing organs, which result in their 
varied directive curvatures ; two further lecturés are de- 
voted to the irritability of mature organs, considered % 
the- light of the observations of Gardiner and others on 
the continuity of protoplasm ; and the book closes with 
three lectures on reproduction; these include first an 
account of the chief types of both sexual and vegeta- 
tive reproduction, and conclude: with a discussion of 
‘the theories of sexuality of Strasburger, Naegeli, and 
Weismann. 

With regard to the use of terms, two points demand 
notice: first, as to the words “dorsal” and “ ventral,” 
which have so often been the subject of discussion, espe- 
cially because of the ambiguity arising from their different 
mode of application to leaves,and to dorsiventral shoots. 
But is it necessary to use the terms at all as applied to 
leaves? Will not the terms “anterior” and “ posterior” 
convey the idea just as well, the terms “dorsal” and 
“ventral” being thus left free for application to dorsi- 
ventral shoots? Secondly, Dr. Vines has not accepted 
the term “zygote” proposed by Dr. Strasburger as gene- 
rally applicable to the fertilised ovum: this term is of 
use in avoiding the terms “zygospore” and “ oospore,” 
which, especially the latter, are often understood in an 
ambiguus sense. : ` 

To say that Dr. Vines’s book is a most valuable addi- 
tion to our own botanical literature is but a narrow meed 
of praise: it isa work which will take-its place as cosmo- 
politan ; no more clear and concise discussion of the 
difficult chemistry of metabolism in the plant has ap- 
peared, while the part which treats of irritability is an able 
digest of the voluminous, one might almost say inflated, 
literature on this branch of the science. In estimating the 
value of the book as a whole, we must bear in mind the 
circumstances in which physiological botany is at pre- 
sent placed. There is no branch of biological science 
upon which it is more difficult to write ; our position with 
‘regard to.the phenomena of vegetablelife is throughout 
based rather upon a calculation of-probabilities than upon 
clearly established facts ; it is for each individual teacher 
in the exercise of his duty to draw a line between the dis- 
cussion of views, and the acceptance for teaching purposes 
of points still sz judice as though they were established 
truths. Dr. Vines has gone rfther further in the ac- | 
ceptance of probabilities than some will be prepared to 
follow him, and it is perhaps to be regretted that this 
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should be the case in a book intended for the advanced 
rather than the elergentary student. Placing this on one 
side, the book is one which must comand admiration ; 
a glance at the lists of references at.the end of each 
lecture will give a clue to the extent of the literature 
which has been searched through ; in erudition it stands 
alone among English books on the subject, and will com- 
pare favourably with any foreign competitors. 
F. O. B. 





A PLEA FOR THE RAIN-BAND 
A Plea for the Rain-Band, and the Rain-Band Vindi- 
cated. By J. Rand Capron, F.R.A.S., and F.R.Met.S. 
(London :?Edward Stanford, 1886.) 


A NEAT little spectroscopic book, and furnished, as 
all such books should be, with a nice index, as well 
as not a few plates, which may be considered a second, 
or graphical, index of an instantaneous reference kind. 
But further it is both an honest, and a modest, produc- 
tion ; for while it says nothing more on its title-page than 
what it fulfils, it has not cared to introduce there a com- 
pliment which it might have most legitimately claimed. 

How often in literary history have not two words de- 
cided whether a book shall be bought and ready pr not; 
these words being “second edition.” ` But here they 
might have been exchanged for third, if not even fourth, 
edition, or “issue [at all everfts, for the date January 
1886. 

Mr. Rand Capron is evidently of a very practical order, 
and writes for practical men; and as he writes only of 
what he fully understands, and has abundantly worked at 
with his own eyes and hands,—he has the faculty of 
pleasing and satisfying those whom he addresses. This 
is testified to most particularly by the successive reprints 
of his first pamphlet] within the short interval of five 
years; for though he was not the first and earliest rain- 
band writer, a public had to be created for the subject, 
and is evidently now rapidly increasing. This too not- 
withstanding that the feature wherein Mr. Capron’s kook is 
very strong, viz. numerical comparison of rain-band indi- 
cations in the spectroscope, step by step with rain-gauge 
measures, or ozone papers, or hygrometrical readings of 
wet, and dry, bulb thermometers, forms by no means a 
smooth and easy-flowing kind of reading, as mere read- 
ing ; however instrfctive it may be, and even necessary 
to have at hand to confront unreasoning objectors of an 
older school; endued often with imperfect senses, but all 
the more positive in their denunciations of a new 
departure in meteorology, on that very accou 

If the poet is born, and is not to _be manufactured by 
the tutors known in these days of cram as “coaches,” $o is 
it most assuredly with spectroscopic observers, when the 
subject to be observed is not the angular place of a sharp 
line, but the degree of intensity of a nebulous band of 
shade like the rain-band. Such intensity too to [be de- 
termined, not by long and repeated observations with 


some grand. photometrical apparatus mounted on a firm , 


altgzimuth stand, wieh tangent screw motions in every 
direction, but by a moment’s look through a mere waist- 
coat pocket gem of an instrument held lightly between 
thumb and finger, and leading instantly to a judgment on 
the case, like a stroke of nothing less than pure genius. 
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Yet, by the marvellous aid of the prism with a narrow 
slit in front of it, there appear to be every year more and 
more persons who can accomplish the feat, and feel 
extraordinary satisfaction, even exhilaration, in the act of so 
doing. Wherefore after reading Mr. €apron’s earlier pages, 
laying down what the rain-band, as seen in the spectro- 
scope, really is, how it ig to be observed, recorded, and 
concluded upon, the percentage of its correctness, and 
the kind of assistance it may afford to other methods of 
weather prediction in meteorology,—we have had still more 
pleasure in coming to his Part II., on “ The Rain-Band 
Vindicated.” Fôr therein he describes succinctly the con- 
tests which have been recently going on in the meteoro- 
logical world on the subject, and the rise of Many new 
authors, either bringing in most varied experiences to 
show the truth of the principle, or still better pub- 
lishing extensions of it. While from one of Professor 
Sir Henry Roscoe’s earliest works on spectroscopy in 
general, and the telluric additions to the lines of the 
solar spectrum in particular,—is extracted this para- 
graph, whfch deserves to live. 

“No one can tell what secrets lie hid in these atmo- 
spheric lines, but to us it seems that by their careful and 
systematic observation, ‘the Message from the Stars’ 
which has taught tis so much, may be rivalled in prac- 
tical importance by a ‘ Message from the Sky?” 

And the harvest to be gaghered is still on the increase ; 
for since the appearance of Mr. Capron’s last edition, a new 
observer in unusually exalted circumstances of tempera- 
ture, sunshine, and moisture (viz. Mr. Maxwell Hall, in 
Jamaica), almost at once discovered another rain-band, 
not in the red, but in the green of the spectrum; and as 
super-excellent for prediction-use in that tropical island, as 
our D rain-band in the red is to ourselves athome. What 
wonder, then, that so able a physicist and astronomer 
writes, and with such hope and joy too of soon having 
more leisure to devote to science,—writes, we repeat, that 
although he has not yet settled the exact line of research 
he will devote himself to,—it must be “ something spectro- 
scopic.” z e 

Notwithstanding too that, as yet, the rain-band spectro- 
scope has only been employed by day, in noting the dark, 
or so-called Fraunhofer, lines and bands on the bright 
continuous spectrum of the sun-illumined clouds or sky, — 
there seems a new utilisation of it openig up in detecting 
aurora, when otherwise invisible, by its unique bright 
citron line in a dark field at night; and thereby affording 
men another kind of rainfall prediction, even so much as 
forty-eight hours beforehand. 

In condusiðn, though not exactly touching on rain- 
band,ewe should call attention to Mr. Capron’s appendix, 
descriptive of his well-arranged and successfully carried 
out observations on atmospheric electricity, as likely to 
lead eventually to something practical and exceedingly 
important. For, as M. Gaston Planté has long held in 
Paris, h@has never yet known a storm of wind which was 
not accompanied by measurable disturbances of elec- 
tricity ; and with indications that the, whole quantity of 
that fluid, lying latent in the earth, is a store of almoŝt 
unimagin&bly large qwantity, derived from the Creation 
Age, and only very slowl¥ escaping ; while man is still 
merely looking on, and unable to turn it to any useful 
account. C. P. S. 
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OUR BOGK SHELF 


A Manual of Surgery. In Treatises by various .\uthors. 
3 vols. Edited by Frederick Treves, F.R.C.S. (London : 
Cassell and’ Co., 1886.) o 5 


MESSRS. CASSELL, in issuing these volumes amofig their 
manuals for studehts of medicine, dl wisely in invoking 
the aid of some thirty hospital surgeons, who have iy 
these three handy volumes produced a very practicai 
work of high excellence. 

In comparing such a work ag the present with a book 
on surgery written fifteen or even ten years ago. we are 
at once struck, on the one hand, by the number of new 
operations which have been introduced, mainly owing 
to antiseptic surgery; and, on the other, by the much 
greater definiteness and accuracy with which diseases 
and lesions are defined and differentiated from one 
another. Asa consequence, the materialis so extensive in 
amount that operative surgery and pathology will occupy 
additional volumes. 

The relatépns of micro-organisms to septicemia, pya- 
mia, and the treatment of wounds, receive full discussion, 
ext@nding over several chapters. There is a valuable 
chapter by Mr. Mills, Anzesthetist to St. Barthoiomew’s 
Hospital, on the production of anzsthesia and the means 
of dealing with the difficulties that may occur. 

In the discussion of knee-joint disease a much more 
favourable view of the benefit of rest is taken than would 
accord with our experience, and it is stated that with tne 
application of splints the great majority of cases will 
end in complete recovery in six to nine months. This 
result, however, is surely uncommon, and too often the 
pulpy mischief progresses until, after months or years of 
rest, the patient is able to get about again with a limb 
liable to lay him up after the slightest exertion, or it has 
ultimately to be amputated. On the other hand, the 
permanent good results which are obtained by excision 
of the knee are much under-estimated, and, instead of 
falling more and more into disuse, the operation will in 
the future often be the means of saving limbs that are 
now amputated, especially when the, excellent results 
that can be shown for a long series of cases have been 
published. 

Abdominal surgery receives ample notice, and in no 
department during the last ten years has greater progress 
been made ; many injuries and diseases which were for- 
merly necessarily fatal are now amenable to operatior. 
Continental surgeons, able to perform trial operations on 
animals, are far more successful in their operations on 
the intestines than we are, and every* year human lives 
are offered up as a holocaust to the fanaticism of the 
anti-vivisectionists. It isto the physiologists that we are 
indebted for the elaboration of the various steps by which 
success is now achieved both in these operations ‘ind in 
those on the brain. 

The general excellence of the illustrations, which num- 
ber 200, is worthy of note ; and while many are original, 
not a few have been selected from other books. ‘There 
is no doubt that each yearit becomes more easy to obtain 
typical illustrations of disease. We would therefore take 
exception to the illustrations of the teeth of congenita! 
syphilis, of myxcedema, and of single hare-lip, of which 
more characteristic examples might have been taken. 

The handy form ef the volumes, as well as the prac- 
tical nature of the book, will insure its popularity among 
students. . 

LEvolution et la Vie Par Denys Cochin. 

Masson, 1886.) 


This work, which is a réaġaujé of the ordinary facts of 
digestion as given in the text-books, and of the relations 
of micro-organisms to vital processes, and more especially 
of Pasteur’s work on the subject, must have been written 
chiefly for the author’s amusement. It opens with a pro- 


(Paris : 


384 





test against Herbert Spencer's application of the principles 
of evolution to the Solution of vital, social, and mental 
problems. The author then proceeds to set up a ghost 
fornded on the statement made some years ago, that 
“there is no evolution without spontaneous generation.” 
To refute the theory of spontaneous generation will be, 
he says, to give a direct blow to the theory of evolution. 
‘This, he maintains, has been amply done by Pasteur and 
others, and a number of the most important experiments 
are here referred to. 

The author proceeds to argue that, since evolution has 
failed to explain the first beginnings of life, there must 
have been a God who created matter, a living germ, and 
an intelligent mind, end that the three creations were 
distinct. 

He gives a clear account of many of the vital as 
distinct from the non-vital processes, and draws especial 
attention to the fact that solutions of many of the 
higher organised products polarise light, and that the 
only organic bodies which have been formed synthetically 
are the lower organised products which do*not polarise 
light. It is doubtful, however, whether the distinetion 
is one which will hold much longer, as chemical methods 
are constantly improving. 

The author adduces no new facts, but he has the merit 
of bringing together in a very readable form, statements 
more or less scattered about in several books and 
periodicals. 


History of the Royal College of Surgeons in Ireland, 
&¢. By Sir Chas, A. Cameron. (Dublin: Fannin 
and Co., 1886.) 


THIS volume, which is published at the expense and by 
the authority of the College of Surgeons, collects to- 
gether the charters and histories of the various Irish 
Medical Schools and Colleges, and supplies biographies 
of the leading members of the medical profession in Ire- 
land, together with a list of their works. 

Many curious ana are given of the old physicians; 
among others, of Joseph Rogers (1734), one of the first to 
feed fevers, who-gave a patient daily for a month four to 
six quarts of sack-whey and two quarts of mulled canary, 
which was certainly vigorous treatment. 

The first Society for the regulation of medicine in Ireland 
dates back to 1446, when Henry VI. established a Guild 
of Barbers in Dublin; and later on, in 1572, Queen 
Elizabeth granted a new charter by which women were 
admissible to the guild; and in those days a barber 
was equivalent te,our surgeon. This Society lingered on 
until the foundation of the College of Surgeons in 1784. 

This book will be of great use as a work of reference 
with regard to the state of medicine at any period in Ire- 
land,eand its compilation must have been a laborious 
labour of love on the part of the author. The biographies, 
which are very numerous, form the most interesting part 
of the work, and include a large number of world- 
renowned names, the greatest of which are ‘probably 
Graves and Stokes. 





‘LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
refurn, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous conmunications. 

[The Editor urgentiy requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Physiological Selection #hd the Origin of Species 


As I was unable to be present at the Linnean Society when 
Mr. Romanes read his paper on the above subject, I may take 
the opportunity furnished by the publication of the abstract in 
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these columns to «put forward certain views which I have long 
held with referencg to the points raixgd by the author. I may 
remark that I am writing under the disadvantage of gistance 
from notes or books of reference, and that I have not yet seen 
the complete paper. Moreover, my work of late years has run 
off biological tracks, and I can but regret that my remarks must, 
under the present circumstances, be of a more or less general 
character ; but at any rate they may be of use as a contribution 
to the discussion which Mr. Romanes’ carefully considered 
påper well merits at the hands of biologists. 

In the first place, I should like to point out that evolution by 
what Mr. Romanes calls ‘‘independent variation,” or the pre- 
vention of crossing with parent forms, is very ably discussed by 
Weismann in one of his earlier works, ‘‘ Ueber den Einfluss 
der Isolirung auf der Artbildung” (1872), which essay I can 
commend to the notice of all interested in the subject. Weis- 
mann ternsed this principle ‘‘ Amzxze,” and for want of a better 
word I have rendered this ‘‘Amixia” in my edition of the 
“ Studies in the Theory of Descent,” in which work the prin- 
ciple is also frequently alluded to. 

Al®evolutionists will agree with Mr. Romanes that natural 
selection fev’ se is incompetent to account for the origin of species. 
This has long been admitted by naturalists, and Darwin himself 
in later life frankly acknowledged that in the early editions of 
the ‘‘ Origin of Species” he over-estimated the power of this 
agency. Nevertheless, Darwin to the last considered natural 
selection as the chief agency in the evolution of species, and no 
one saw more clearly than he did the difficulties which sur- 
rounded the formation of incipient species, owing to the ob- 
literation of new characters by intercrossing with the parent 
form. The sterility of natural species as comparéd with the 
fertility of domesticated races is also a difficulty which Darwin 
fully recognised and did much towards meeting. The results of 
his investigations in this directiow have been to break down the 
supposed fixity of the rule, although it must be admitted that 
the broad fact still remains, and we cannot but be grateful to 
Mr. Romanes for once more emphasising this difficulty with his 
characteristic clearness. It is chiefly—if not entirely—with the 
object of meeting this difficulty that “ physiological selection ” 
has been conceived, because, as it appears to me, the other diffi- 
culties referred to by Mr. Romanes, viz. those connected with 
the prevention of intercrossing and the inutility of trivial charac- - 
ters, are quite subordinate to this main difficulty, and need not 
be further considered until the admissibility (or otherwise) of 
physiological selection has been settled. The questions now to 
be decided are whether natural selection + sexual selection + 
correlated variability + amixia + use and disuse, &c., is really 
a theory of the origin of secies, or whether these factors have 
been only made to ‘‘pose” as such? Is ‘‘ physiological selec- 
tion ” competent to account gor the origin of species ?* 

If I interpret Mr, Romanes correctly, his theory is equivalent 
to the admission that amixia may become inter-racial, ze. that it 
may arise among the individuals of a species without the inter- 
vention of physical barriers by the spontaneous origination of 
a physiological barrier, że. by variation in the reproductive 
capacity. That such a form of variation may exist I have long 
been willing to adynit, and I do so now with all the more readi- 
ness in face of the arguments so skilfully marshalled by the 
author of the new theory. But, since Mr. Romanes admits the 
efficiency of natural selection, the question seems to resolve 
itself into this: Can physiological selection work independently 
of natural selection? If not, natural selection must still be 
regarded as a prime factor, and if physiologica¥sétection cannot 
originate a species independently of the ccntrol of natural selec- 
tion, surely the latter, with its subordinate factors (of which 
physiological selection way Je one), is still ¢#e chief element in 
the theory of the origin of species. 

Let us suppose, for the sake of argument, that among the 
individuals of a species there arise certain varieties Which are 
fertile ¿zer se, but sterile with the parent form. There would 
thus arise a new race which could not be swampe€ by inter- 
crossing with the predominant form, and.the one species would 
practically be resolved into two—the parent form being still in 
he ascendency as regards numbers. But the competition is 
always most severe between the most closely related forms, and 
unless the new form (arising by intey-racial aingxi®%) possessed 
some distinct advantage over the %ld one, it would as surely be 
exterminated by the overwhelming majority of the parent type 
as it would be by intercrossing in the absence of amixia. Physio- 
logical selection thus appears to me to be as subordinate to 
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natural selection as sexual selection, correlated variability, the | tion, by acting in,the same direction, might evolve the more or 


law of homology, or any other of the Darwinian factors. 


The ! less perfect sterility which we now beheld, because every de- 


expression used by Mr. Romanes for his new factor—the | parture of the part of the derived frm in the direction of 


“« Segregation of the Fit®—seems to imply fitness for something, 
presumably for the conditions of life, and if the survival of the 
“tfit” race is determined by natural selection, then I venture to 
think that natural selection must still Be regarded as she theory 
of the origin of species and as something more than a theory of 
the origin of adaptations. 

To the foregoing Mr. Remanes will probably say that physio- 
logical selection is a secessary adjunct of natural selection, and 
that no new species can arise without the co-operation of his 
factor. If this be the case, then, bearing in mind the views 
which I have expressed with reference to the subordination of 
physiological to natural selection, it seems to me that the most 
likely course to pursue is to appeal to the latter for an explana- 
tion of the ‘‘ primary” specific character, viz. sterility. It is 
true that Darwin and many of his followers have aftempted in 
vain to account for this primary specific distinction by natural 
selection, but I still venture to think that the solution lies in 
this direction. Indeed, the elements of the solution appear to 
me to be furnished by the original theory of Darwin ang Wal- 
lace, as I will now briefly attempt to show, hoping to elaborate 
the idea on some future occasion, or, still better, leaving it 
for development or extermination in the hands of professed 
biologists. 

The struggle for life being the most severe between the most 
closely allied forms, diversity is in itself an advantage, because 
the individuals which depart from the parent type may (but not 
necessarily wast) ‘‘seize on many and widely diversified places 
in the economy of nature, and so be enabled to increase in 
numbers.§ e£Ience Darwin’s principle of ‘divergence of cha- 
racter,” so well restated by Mr. Romanes in his paper. Now, 
if diversity is an advantage, natural selection can deal with it 
like any other advantageous, character, and would seize upon 
any means afforded lo secure its perpetuation, provided always 
that the divergence was in the direction of some unoccupied 
‘‘place in the economy of nature.” This last condition amounts 
to nothing more than that the divergence is to be of an advan- 
tageous character. Among the most effectual means of securing 
permanent diversity must be sterility with the parent form: 
hence, given a variability in the reproductive capacities of 
different pairs of individuals (which I have already conceded), 
the question is whether natural selection could not develop out 
of this more or less imperfect fertility a more or less complete 
sterility. If it is to the advantage of some particular variety not 
to resemble its parent form, out of the immense number of 
divergences which are always taking place (by ordinary varia- 
tion) those varieties which showed the greatest infertility with 
the parent form would in the long run survive, for the very 
reason that their proggny, tending to inherit the characters of 
their parents, would possess the firantapecis characters of the 
latter, which led to their survival in the first instance, and, 
among these characters, that diminished fertility with the 
parent form which lessens the chance of their extermination by 
Intercrossing. 

As the foregoing argument is necessarily expressed in general 
terms, it will be of use to specialise our ideas by an appeal to a 
hypothetical case. Suppose, for instanc® that a dominant 
species giveg rise to the twelve varieties A, B, C, . . . . L, out 
of which four, B, D, K, L, possess some slight advantage over 
the parent form, adapting them to some new conditions in their 
environment. The four varieties thus stand a chance of surviv- 
ing, while te eight others would be the “unfit.” Now these 
four varieties in their incipient stage (and in the absence of iso- 
lation) would be subject to extermination by intercrossing in the 
next generation with the parent form. But the chances against 
these four varieties being equally fertile with the parent form 
must be exceedingly great: let us suppose, therefore, that B 
and K are less fertile with the parent form than D and L. Under 
these circumstances the latter would be wiped out by inter- 
crossing, while the former would tend to retain their peculiarities 
and thus survive. The peculiarities both of B, K, and D, L, 
were originally advantageous, but those of B, K, are alone 
allowed to survive. The parent spegies has, as it were, 
attempted to give rise to four derived species, and has orly 
succeeded in producing tuo. It is a case of selecting out of a 
number of Alvantageou$ modifications those particular varieties 
which are the least fertile with the parent form. From the 
slight sterility thus produced in the initial stages, natural selec- 


fertility with the parent form would be a retrograde tep tend 
ing to obliterate those advantageous characters which led ty the 
first survival of the new forh, and the descendants of suc’) 
partially fertile departures would constantly be wedded ow: 
owing to the dilution of their peculiariéies with the less advan- 
tageous characters of the parent form. To put the case ia 
another way, it may be said that natural selection is constant!*: 
endeavouring to develop-the most advantageous modificatior» 
of every species, but succeeds the better the less the degree «f 
fertility of the advantageous modification with the parent form, 
and succeeds only perfectly by producifig perfect sterility with 
the parent form. Fertile advantageous modifications, on the 
other hand, would be swamped by absorption into the parent 
form. 

I thus venture to think that the theory of natural selection as 
sketched out by Darwin and Wallace is still a theory of the 
origin of species. The production of the sterility of -pecies by 
this agency is, according to the present views, to be referred to 
the same causes as all the other modifications produced thereby, 
viz. the natural selection of a ‘spontaneously ” occurring variz- 
tion in the function of one particular organ. In the case of 
domesticated races no such selection with reference to the fune- 
tions of the reproductive system has been effected, but the 
varieties have only been kept from interbreeding by what 
amounts to isolation. It is not surprising, therefore, that suc 
artificial forms, which have been selected only with reference to 
external characters, should be fertile izter se, while nature] 
species, in which fertility zszfer se has been rigorously suppresse | 
by natural selection through long series of generations, should 
exhibit a greater or less degree of sterility.! In other words, 
“ physiological” appears as one particular phase of natural 
selection, and as far as we can see there is no reason why there 
should not be other modes of variation leading to the same 
result by acting indirectly upon the reproductive system. But 
all such modes of variation would still be subject to develop- 
ment or suppression by natural selection. R. MELDOLA 

Greenock, August 21 

THE Duke of Argyll’s letter about organic evolution, pub- 
lished in your last week’s issue (p. 335), calls for a few remark., 
as it is very misleading, and bespeaks some misconceptions e% 
the part of the writer. He has evidently read his own views 
into the two articles on organic evolution cohtributed by Spencer 
to the April and May numbers of the Nineteenth Century, la 
those articles Spencer makes no ‘‘admission” ; what he says 
there with respect to natural selection has been held by him fer 
the last twenty-six years. He does not deny that the natural 
operations denoted by natural selection do constitute an operat- 
ing cause in the evolution of species. Only, he goes deeper: h.-, 
with his characteristic truly philosophic insight, sees in patural 
selection a proximate cause; sees behing it the primordi‘ 
operations of forces of nature which rendéred natural selectii n 
possible, and supplied it with a point-d'appui. Then he assigns 
use and disuse as another cause in the origination of species. 
Now all this is not a ‘‘declaration against” what your corre- 
spondent pleases to call ‘‘ Mechanical Philosophy,” but $ a part 
and parcel of it. It is rather a ‘‘declaration against" all sorts 
of teleological philosophy. Let him remember also that Spen- 
cer’s philosophy is the acknewledged philosophy of evolution ; 
and he anay rest assured that, even if the theory of natural sele. - 
tion as a cause in the genesis of species be proved untrue, that 
philosophy will still stand opposed to any philosophy that wi!l 
attempt to bring back ‘f Mind” as one of the causes of organie 
evolution. 7 

Your correspondent is a little too hasty in his rejoicings over 
Mr. Romanes’ paper on ‘‘ Physiological Selection.” He wiil 
see from the second part of the paper that even Mr. Romanes ts 
unable to deny that in some cases at least natural selection 1s 
quite competent to originate species. 

Then your correspondemt thinks the theory of natural selection 
“not only essentially faulty and incomplete, but fundamentaliy 
erroneous,” ‘‘in so far as È assumes variations to arise by acci- 
dent.” Now by ‘‘accident” or “chance” in this connection, 
evolutionists (including Darwin) have simply meant the action 


_* From the above it follows that local races or species produced by isoia- 
tion should be more or less fertile with the parent form. This isa point 
which might well be tested experimentally. 
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of some hidden physical causes whose exact mode of operation 
is not known. We all know, however, that variations are Jacts 
of nature, and it is not difficult to see that they are thf necessary 
consequences of the varying number, amount, proportion, and 
manner of action, of the natural forces acting on different portions 
of living matter. Now, in makiwg variations thé starting-point, 
the theery of natural selection may justly be considered to be 
“incomplete,” even ag our knowledge of electricity is incom- 
plete because we do not know the real nature of the thing, as 
‘astronomy is incomplete because we do not know for certain 
how, for instance, the solar system was formed ; but in so doing 
the theory cannot be ‘‘ essentially faulty” or “ fundamentally 
erroneous.” It is illogical, “hot to say childish, to think a theory 
to be erroneous becausé it cannot render a definite explanation 
of some unquestionable facts of nature on which it is based and 
with which it starts. To prove the theory of natural selection 
to be erroneous, it must be shown that it is never competent to 
originate species. If it ever falls, it will fall quite zvrespectively 
of its avowed inability to give definite explanations as to the 
exact mode of occurrence of variations. S. B. Mirra 
19, Keppel Street, Russell Square, London, August 17 





Red Sunsets and Volcanic Erupti$ns 


PROF. S. NEwcomp’s article on the above subject in NAQ@URE 
of August 12 (p. 340) induces me to send you a brief account 
of the atmospheric phenomena that I observed in Palermo 
during and after the recent eruption of Mount Etna. 

This volcano is 133 kilometres distant from Palermo, but the 
transparency of the air here is so great that it is almost always 
visible from this Observatory. 

At dawn on May 21 the smoke from the eruption appeared 
as a great mass of black vapour, rising from the southern side of 
the volcano. At rr am. it had formed into rosy balls of 
vapour, orcumuli, With the theodolite I measured the angular 
height—2° 21’, which gives 8 kilometres of linear altitude. On 
May 24 the smoke had the characteristic form of a pine-tree, 
and a greater height, but at 4 p.m. the upper edge of it was not 
well defined, and I obtained (approximately) the altitude as 
14 kilometres, . 

Since May 22 these vapours from Etna have spread: over the 
eastern, and more recently over the entire, horizon of Palermo. 
In the early morning of June 3 the fog was so dense that the 
sun was invisible, and the towers of the Matrice, 200 metres 
distant, were only indistinctly visible, which in Palermo is quite 
extraordinary. From May 29 to June 3 Italy has been invaded 
from south to north with mist, which was probably also derived 
from Etna, 

Cinders from the volcano have fallen over Eastern and 
Southern Sicily, and over Calabria, as well as in Palermo, where, 
in the dust gathered on the terraces of the Observatory on May 
27, I detected with the microscope some minute crystalline 
laminge of labradorite, which mineral is characteristic of the 
ejections of Etna. e 

The sun rising from the sea behind these mists has been 
purple-red and then reddish-yellow; at a height of about 30° it 
was neutral gray, but never green or blue. In Nicolosi, too, 
on the side of the volcano, these colours of the sun have not been 
observéd, The light of the red sun was so faint that it was 
possible to look at it without inconvenience. 

No corona (like ‘‘ Bishop’s ring”) was observed around the 
sun or moon. Spectroscopic observations of the red sun gave 
only the ordinary atmospheric absorptions, perhaps sbmewhat 
intensified, 

In the latter part of May and during the month of June the 
red after-gloys appeared almost daily, and were stronger than 
before or since, but they were not so brilliant and prolonged as 
in 1831 and 1883-84, and their colour was not properly rosy, 
but an impure reddish-yellow. 

I believe that the red sun was caused by the finest cinders 
from the voleano, suspended in the air, as the like phenomenon 
is produced by the dust of the Héherauch in Northern Europe, 
of the Sirocco in Sicily, and of the Wamsinin Africa, The blue 
sun (observed after the eruptions of Fgrdinandea and of Krakatdo) 
has not appeared, and the after-glows were not strongly brilliant, 
because the vapours ejected from Etna were not so enormously 
abundant as those ejected from Fegllinandea and Krakatao, which 
are marine volcanoes more directly communicating with the 
water of the sea. 

The observation by M. Janssen, mentioned in NATURE of 
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July 29 (p. 299), of a blood-red coloration of light traversing 
dust, gives a strong confirmation to the preceding explanaticn 
of the red sun. Š A. Ricco 
Palernlo Observatory, August 17 


P.S.—Since 


- 
July Bishop’s ring has not been. visible in 
Palermo, ° s 





The Bright Clouds aad the Aurora 


ON the morning of the 1rth inst. I had an opportunity of 
watching the curious cirrus-like clouds as daylight came on. 
The display was striking, though not such a bright one as on 
several former occasions. It first appeared about 2. 30 a.m., 
when there were very faint indications of the clouds ; it was 
some minutes before I noticed that they were the same brilliant 
kind as has appeared so often this summer. Their apparent 
upper borger being irregular, it was uncertain whether they in 
any part reached the limit to which the sun could shine upon 
them, or whether the apparent border was altogether the actual 
edge of the cloud-sheet ; however, it rose higher as the sun 
appro&ched the horizon, but this might be owing to the circum- 
stance that the motion of the clouds was, as usual, from an 
easterly direction. At 3.334 a.m. they were visible as far as a 
Andromede, though they were very faint west of y. By 3.45% . 
a.m. they reached down to within 5° of a Aquile, and were 
rather plain there, and by this time the sheet covered most of 
the sky, though none of it remained visible very low down in 
the east. It was no longer bright in any part. At 3.554 they 
reached down to within 4° of a Aquilæ, and were plainest about 
there, but growing fainter. I was still uncertain whether the 
sheet extended beyond the western apparent bor r;*that being 
simply the limit of sunshine, or whether the sheet ended there ; 
but probably the former was now the case. At 4. a.m. they 
were scarcely noticeable, and by 4.11 they had disappeared 
altogether. By this time a faint pink glow had appeared in the 
east. 

The question is, Was the disappearance of the clouds due to 
their having evaporated, and ceased .to exist, or to their light 
being overpowered by the brightness of the sky? It appeared 
to me that the latter was the case. It will be well if further 
observers can confirm this supposition or otherwise ; if correct, 
they cannot be considered clouds at all in the ordinary sense, 
the sky being beautifully clear and blue after they had ceased to 
be visible. I could not say at any time that the clouds were 
not perfectly transparent to the stars. The circumstance that 
they have never been described as having been seen by day 
seems confirmatory of the above supposition. 

With respect to Prof. Smyth’s remark about the spectrum (p. 311) 
Ido not gather whether he considers that the auroral line noticed 
by him belonged at all to thgclouds o» entirely to thé aurora ; 
but I think that there can be no doubt that the latter was really 
the case. He does not seem to have detected any aurora at the 
spot where the clouds were seen, but doubtless it was there, 
although overpowered by their brightness. As it is so evident 
that these clouds were illuminated by the sun (this being con- 
firmed by their varied colours depending on their altitude, as 
described by Prof. @myth), we cannot expect their spectrum to 
be otherwise than solar and atmospheric. I looked at them with 
a miniature spectroscope on the evening of July 12, as well as 
on the morning of the 11th inst., but on neither occasion was 
the spectrum bright enough for me to perceive much. I gould 
not see any lines, bright or dark, but the spectrum faded very 
abruptly in passing from green to orange, which®e doubt was 
owing to the atmospheric bands near D, especially the “low 
sun band.” ‘i 

On July 27 I saw the aurora mentioned by Prof. Smyth at 
Gilsland, in Cumberland, and it was a particularly magnificent 
one there, especially about 10.25 p.m., at which time a part of 
it was lilac—a very unusual colour. The bright clouds were 
also visible that night, but chiefly before the aurora appeared 
and after it vanished ; there appears no reason to supfiose there 
is any connection between the two phenomena. 

As regards the dark space beneath the auroral arch, has the 
theory mentioned byeProf. Smyth ever been proved, that there 
is any true darkness there, and that it is not merely the effect of 
contrast with the aurora? My impregsion is thgt ¢t must be 
at least mainly the effect of comtrast, though perhaps not 
entirely, and the idea is confirmed by a similar darkness some- 
times appearing by contrast with the brilliant clouds, when no 
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aurora is present ; the stars shine quite bright in thf dark sky 
above them. 

Prof. Smyth considers that the night aft&r the aurora of the 
a7th the twilight extended over the region*'‘ aurora-plackened ” 
the ewening before. Would not this be owing to the brightness 
of the aurora preventing the twilight from being seen so high 
then simply by contrast? The facte that the dark sky was 
luminous in the spectroscope seems to bear out this. 

I do not understand Prof. Smyth’s suggestion why these 
clouds should never be seen in winter, for any night in the year 
there is a time when the sun is at the same distance below the 
horizon as it is when the bright clouds are well seen. P 

Sunderland, August 18 T. W. BACKHOUSE 





Cloud Effect 


A VERY unusual cloud effect was noticed here on the 18th 
inst. at 7.45 a.m. The whole sky, especially to the east or south- 
east, was at that time covered with a widespread fiel of mackerel 
cloud. This field was cut from north to south with a strongly 
defined cleft or narrow line showing the blue sky beneath. It 
was like a crack in the cloudy tissue, and formed a perfect arch, 
whose greatest altitude was not many degrees above fhe sun’s 
apparent place. It lasted nearly halfan hour. There was little 
wind at the time, only a slow motion from the north, but a 
change took place shortly after, when it veered to the south- 
west. E. BROWN 

Furthef Barton, Cirencester, August 20 


The Crag Deposits on the North Downs 


To students of Tertiary geology, the interest of Mr. Clement 
Reid’s vérfication of Prof. Prestwich’s judgment of many years 
ago as to the Pliocene age of certain outlying deposits at 
Lenham is so great that I must crave permission for space for a 
line or two with reference t@ other similarly situated deposits on 
the North Downs, which have been described as belonging to an 
horizon ‘‘ so newhere between the Chalk and the moon.” The 
deposits to which I refer were described by Prof. Prestwich in 
the Q.F. G.S., vol. xiv., and of his paper Mr. Whitaker made 
free use in preparing the account of these outliers in vol. iv. of 
the “ Memoirs of the Geological Survey” (pp. 336-42). The 
idea has been for some time growing up in my own mind, with 
reference to these unfossiliferous outliers, that some of them will 
have to be recognised as remnants of the once more widely 
extended Upper Bagshot Sands. This conclusion is at present 
based mainly on three facts: (x1) the literal application of Prof. 
Prestwich’s description of their lithological character to portions 
of those beds ; (2) the occurrence of ‘‘similar beds on the Chalk 
Downs on the oppo-ite side of the Channel, between Calais and 
Boulogne ”; (3) the superposition of ‘‘ analogous strata ” on the 
top of Cassell Hill in #rench Flgnders upon the Calcaire grossier 
series, the equivalent of our Middle Bagshot (so-called Brackle- 
sham) Beds. I hope to deal with this more at length during the 
next session of the Geological Society, and only draw attention 
now to the suggestion which I threw out several years ago 
(Proceedings of the Geological Association, vol. viii. p. 170) for 
reasons assigned, that the oldest plateau-gravels of the London 
Basin are probably of Pliocene age. Thgs may possibly have 
escaped My. C. Reid's notice. A. IRVING 

Wellington College, Berks, August 17 





Actinotrocha on the British Coasts 


IN ansy@r to Mr. Cunningham's letter on the distribution of 
Tornaria and Actinotrocha, I may state that I took Actino- 
trocha in the tow-net at the mouth of this bay on July 31. I 
believe I have found it more than once before on the west coast 
during the last few years, but, not having my note-books with 
me, I cannot say definitely where and when. If I am not 
mistaken, Phoronis was found by Dr. Strethill Wright in the 
Firth of Forth, and is therefore known as a British animal. 

Lock Ranza, Arran, August 21 W. A. HERDMAN 





GEORGE BUSK, F.R.S. . 
A SINGLE-MINDED, true-hearted man, a warm 
friefd, and afi aple and accomplished naturalist, 


has just passed away from the midst of his family, his 
friends, and his fellow-workers. 


NATURE 





George Busk was the second son of Mr. Robert Besk, 
of St. Petersbirg. He was born in 1807, and at an eariy 
age gavè promise of those tastes and of that aptitude for 
research which, developing with his years, gained for him 
the high position which he was destined to hold amorg 
the scientific workers of Ms time. 

After completing his medical education he* was an- 
pointed surgeor? to the seamen’s®hospital-ship Dres A 
nought, a post which he continued to hold for abgut 
twenty-five years. It is these twenty-five years which 
constitute the strictly professional period of his hfe. and 
which gained for him a place among the most distinguistd 
members of his profession as an able, clear-sighted, and 
enlightened surgeon. 

In 1856 he resigned his appointment to the Dre? t- 
nought, and at the same time decided on retiring from 
professional practice and on devoting himself to scient ne 
work, 5 

Having now leisure for the cultivation of those stud.es 
which were always dear to him, he threw himself wataily 
into biological work. An excellent and cautious observer, 
it was chiefly to researches on the structure of the lover 
members of the organic world that he now devoted hin- 
sélf, and scarcely a month passed without the period val 
literature of biology receiving from his labours the tecerd 
of some new and interesting fact. 

About this time he became one of the editors of ine 
JMTicroscopical Journal, and the numerous commaanicat:: 13 
which appeared from his pen in the pages of that pered- 
ical contributed largely to its popularity and success, 

There were few departments of biological se.ence wh ch 
Busk did not enrich by his researches, and we now nad 
following one another in rapid succession a long series of 
papers containing the results of his studies among ihe 
lower groups of the animal and vegetable kingdoms. Je 
was a skilful microscopist, an acute and conscient ts 
interpreter of the optical expressions of organic ferm 
presented by the microscope to the observer, and ^is 
contributions to the transactions of our leading sciens tic 
societies and to various natural history journ uls hove 
advanced our knowledge of some of the simple anicel!: tar 
plants, of the Infusoria, the Hydroida, the lower Vermes, 
and above all of the Polyzoa, to an extent which those 


: who have worked in the same fields can fully appreciate. 


In 1856 appeared his article “ Polyzoa “in the Engish 
Cyclopedia, In this admirable article we have an ex- 
haustive account of the structure of the Polyzoa, while ot 
contains the first satisfactory attempt at a scientific 
arrangement of the group, and proposes for the firs: tome 
the employment of certain systematic character wivch 
are now universally accepted as offering the only iex- 
mate bases of a philosophical classification. 

Soon after this he undertook the labour of Crawmg up 
an illustrated descriptive catalogue of the Polyzoa còn- 
tained in the collection of the British Museliin, and 
brought to bear on the descriptions and system atic 
arrangement of the species those principles whose vov id- 
ness he had already established. There was thus picred 
in the hands of the student a work of great value, + ith 
which no investigator of the group can afford to 
dispense. 

On the return of H.M.S. Rattlesnake from its explora- 
tions in the Australian seas under Capt. Owen Srartey, 
the collections of Polyzoa and Hydroids made during the 
voyage were placed in Mr. Busk’s hands for exgminanien 
and description. His report on the new species thus 
obtained is published in the narrative of the voyage, 
and forms an import&nt addition to our knowledge of 
these animals. e 

Among the facts of anatomical interest which hue 
been successfully vera by Busk in the organisation 
of the Polyzoa, his demohstration of the structure of the 
avicularia and vibracula deserves spécial mention. He 
has given by far the best account which had been hitherto 
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published of the structure and functions of these remark- 

able and enigmatical bodies, svhile. he insists on their 

value in affording charatters for classification. His very 

instructive and expressive figures form part of the illustra- 

tions of Polyzoal morphology contained in tke morpho- 
. logical atlas of Victor Carus. . 

It was about this time that Busk undertook, for the 
Paleontographical Sotiety, a’ monograph of the fossil 
Polyzoa of the Crag,—a task for which his knowledge of 
the recent species had eminently fitted him. But his 
geological work was by no means confined to researches 
among these lower forms® of life. In 1864 he made a 


journey to Gibraltar flong with Dr. Falconer, for the: 


purpose of investigating the ancient fauna which had 
been preserved in the caves of that region. The results 
of the joint labours of the two explorers were embodied 
in a report read at the Norwich Meeting of the British 
Association in 1868, and more fully in a complete mono- 
graph on the subject subsequently published. Among 
other paleontological contributions may be mentioned 
his observations on certain points in the dentition of 
fossil bears, as affording good diagnostic charatters, and 
on the relations of Ursus griscus to Ursus ferox; al 
his descriptions of three extinct species of elephant, the 
remains of which were collected by Capt. Sprat in the 
ossiferous caverns of Zebbung in the Island of Malta: 
his report on the animal remains in the Brixham Cave; 
and a report on the animal remains found by Col. Lane- 
Fox in the High and Low Terrace-gravels at Acton and 
Turnham Green. All these communications bear evi- 
dence of his skill in recognising palzontological cha- 
racters and in detecting their relations with those of 
living forms, while his study of fossil mammals, and his 
comparison of these with existing species, suggested to 
him an ingenious method of graphically representing the 
dimensions and proportions of mammalian teeth. 

It was somewhat later than this that his attention was 
largely given to ethnology, and the Anthropological So- 
ciety not only owes to his pen many valuable memoirs, 
but bears evidence of judicious management and ad- 
ministrative capacity in his labours as its President and 
as a member of its Council. Along with Dr. Carpenter 
and Dr. Falconer he formed one of a Commission which 
visited France in order to take part in the Conference 
which was held there for the purpose of inquiring into 
the circumstances attending the asserted discovery of a 
human jaw in the Gravel at Moulin Quignon, near Abbe- 
ville. Among his other anthropological work will be 
found ngany interesting comparisons of crania belonging 
to various nations. e These investigations were carried on 
chiefly by means of a systematic method of measurement, 
which he advocated as affording a uniform basis of com- 
parison, by which anthropological studies might be 
facilitated and the data of comparison rendered more 
definite and precise. 

At a time when the German language was much less 
understood in this country than it is at present, Busk 
performed an important service by giving to the English 
student an excellent translation from the German of 
Steenstrup’s famous treatise on the alternation of genera- 
tions, and, in collaboration with Huxley, a translation of 
Kolliker’s valuable manual of human histology. 

The last piece of work which devolved on him was the 
preparation of a Report on the Polyzoa collected during 
the voyage of the Challenger. The fir® part of this im- 
portant work was completed in 1884, and has been 
already reviewed in NATURE. It, forms an admirable 
exposition of the additions made to our knowledge of 
these animals by the great expRratory voyage; and 
amply realises all that had been expected from one who 
had made the Polyzoa the subjeg of so much careful and 
philosophic study. . 

The second and concluding part of the Report he left 


behind him in a condition nearly ready for the press, and | 
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under the Judicious supervision of the proofs by his eldest 
daughter—through „whose loving care during his last- 


months of suffering he was enabled to carry on his work 


to completfon—is now quite ready fof publication. 

The many-sidedness of Mr. Busk’s mind was onf of 
the most striking features of his clear and comprehensive 
intellect, and naturally obtained for him distinctions and 
honours in many and various departments of science. He 
was early elected a Fellow of.the Royal Society, of which 
he was afterwards nominated one of the Vice-Presidents, 
and on the Council of which he served on several occa- 
sions. He was more than once President of the Micro- 
scopical and Anthropological Societies, was Zoological 
Secretary of the Linnean Society, and would have been 
made its President were it not that, notwithstanding the 
warmly expressed solicitations of the Council of that 
body, he fe% that the labour of the Presidential chair 
was greater than he believed himself justified in under- 
taking. 

In recognition of the eminence he had attained as a 
surgeon during the professional period of his life, and of 
the interest he had always continued to take in the wel- 
fare of his profession, he was elected in 1871 to the Presi- 
dency of the Royal College of Surgeons. He was one of 
the Trustees of the Hunterian Museum of the College, 
and continued for three years to hold in connection with 
that Museum the Hunterian Professorship of Comparative 
Anatomy. He was a Member of the Senate of the Uni- 
versity of London, for many years Treasurer of the 
Royal Institution of Great Britain, and had mor® recently 
been nominated one of the Governors of :Charterhouse 
School. 

For his researches in zoologY, physiology, and com- 
parative anatomy the Royal Society in 1871 awarded to 
him the Royal Medal, while for his palzontological re- 
searches he afterwards received from the Geological 
Society the Lyell and Wollaston Medals. 

On the passing of the Cruelty to Animals Act, intended 
to regulate the performance of experiments on living 
animals, he was appointed by Government inspector of 
the various medical schools and physiological labora- 
tories registered under that Act in England and Scotland ; 
and the judgment and skill with which he performed the 
difficult duties of the office bear ample testimony to the 
wisdom of his appointment. Abhorring the infliction of 
unnecessary pain, he saw that for the advancement of 
knowledge which might tend to the aljeviation of human 
suffering such experiments Were not only permissible but 
called for, while at the same time he set himself strenu- 
ously against the infliction of pain which might be 
avoided, and against the institution of experiments which 
did not hold out obvious promise of the results which 
alone would justify them. 

He was a genuinGlover of Nature, deriving unalloyed 
pleasure from all that was beautiful in the external world; 
and the writer of this notice can well remember the 
enthusiasm with which he would recall the vegetation of 
the lower reaches of the Thames—amid which his early 
work on board the Dreadnought lay—with its righ growth 
of Sagittaria, and Butomus, and Sedges, and picturesque 
water-weeds, long since swept away before the spread of 
manufactures and the encroachments of civilisation. 

Generous and liberal to his fellow-workers, with his rich 
store of material always at their disposition, his loss will 
be long and deeply felt by the many who profited by his 
friendship. Free from all selfish and personal ambition, 
and pursuing his investigations for the sake alone “of the 
truths which might result from them, he cared little about 
asserting his claims tg discovery, and would rest satisfied 
with the belief that, whoever may be the discoverer, 
human knowledge would be the gainer. $ 

And yet, though he had no ambitidus longin} for repu- 
tation, Busk was no cynic. He could appreciate the 
esteem of those whose esteem was worth having, and few 
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men had a larger number of genwine admirers, or 
gathered around therg a wider circle of since and at- 
tached friends. And not alone to the fields in*which he 
himself worked did he extend his interest and sympathies. 
Amid tle labourers in very different departments of 
thought he found some of his most cherished friends— 
frequent and always welcome guests at his hospitable 
home. For these, and gor all who had enjoyed the privi- 
lege of his friendship, the sorrow at his loss will be 


softened by the ennobling memory of his life. 
GEO. J. ALLMAN 





BRITISH ASSOCIATION, SECTION B: DISCUS- 
SIOV ON THE NATURE OF SOLUTION 
[= 


may perhaps be convenient to those chêmists who 

have announced their intention of joining in the pro- 
posed debate in Section B, at the approaching meeting of 
the British Association, that, having accepted theginvita- 
tion of the President to open the discussion, I should 
indicate briefly the general nature of the subjects upon 
which I shall offer some remarks, and the order in which 
I shall probably take them. 

After an historical sketch of the theories which have 
been framed with the object of explaining the constitution 
of saline and other solutions, the phenomena of solution 
will be dealt with somewhat as follows :— 

Therrgasand volume changes occurring in the act of 
solution and their mutual relations. How far and under 
what circumstances are thermal and volume changes to 
be considered as indicating chemical change? 

The molecular volumes of salts in solution. The specific 
heat and vapour pressures of salt solutions. The relation 
of solubility to molecular volume, to fusibility, and to the 
composition of the liquid. 

Action of solids and especially of porous bodies on 
solutions. Phenomena of supersaturation. 

What is chemical combination, and is there any criterion 
by which it may be distinguished from adhesion or 
mechanical combination ? 

In consequence of the very wide-reaching character of 
the subject, it will not be possible to take up the question 
of solution except as relating chiefly to solids, and 
especially salts, in water. For the same reason I cannot 
fully discuss the phenomena of absorption-spectra nor 
generally the action ef solutigas upon light, but I hope 
some of those chemists who have worked on this part of 
the subject will be present, and will give us the benefit of 
their experience. 

There will of course be a great number of questions 
incidentally touched upon in my opening, which may well 
form the basis of remarks from other speakers, such as— 

How is saturation to be explained’ z.e. why is there 
generally æ limit to solubility ? 

Is there any general connection between solubility and 
atomic weight in a series of compounds in which only 
one constituent varies ? 

What h@tomes of water of crystallisation when a salt 
containing water is dissolved in water ? 

2 WILLIAM A. TILDEN 

The Mason College, Birmingham 





THE RECENT VOLCANIC ERUPTIONS IN 
° NEW ZEALAND ; 


E have been favoured by Dr. Hector, F.R.S., 

' Director of the Geological Survey of New Zealand, 
with a copy of a Preliminary Report drawn up by him fer 
the New, Zealand Government regarding the volcanic 
eruptions off last June in the North Island. It is grati- 
fying to find that the hope expressed in NATURE (p. 322) 
has been so promptly fulfilled, and that the investigation 
of the remarkable phenomena has been undertaken by so 
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competent an observer aseDr. Hectar. The following is 
his Report, but it is merely a prelithinary outline, and will 
no doubt be followed by much ampler details. 


“ Colontal Museum of New Zealand, Wellington, 
June 23, 1886 7 


“ According to instructions fron! Government, I pro- 
ceeded to Tauranga on the evening of Thursday, the 1oeh 
instant, in the colonial gunboat Hinemoa, and arrived 
there on Saturday afternoon. At Tauranga I engaged 
the services of Mr. Spencer, 4 skilful landscape photo- 
grapher, and on Sunday our party, seven in number, 
drove to Rotorua by the Oripi Road, the ordinary route 
by Te Puke being blocked On Monday I proceeded to 
Wairoa with Captain Mair, who joined the boat expedi- 
tion which had been organised to search the Native 
settlements on Tarawera Lake. On the same day | sent 
my assistant, Mr. Park, to the south of the disturbed area 
by way of Kaiteriria; and on Tuesday, following the 
same route, I examined the vicinity of Rotomahana. Mr. 
Spencer, With his camera, accompanied me everywhere, 
soghat a series of well-selected views of the eruption and 
its effects was obtained. On Wednesday we started for 
Taupo, feeling anxious to complete the general view of 
the whole line of volcanic activity from Ruapehu to White 
Island, as alarming rumours were in circulation as to the 
extent of country that had been affected. By this route 
we also obtained a distant but interesting view of the. 
newly-raised cones of Tarawera from the eastward. The 
incidents of the eruption have been so fully described by 
the Press that it is unnecessary for me to refer to them in 
this preliminary report, the chief object of my rapid 
inspection having been to ascertain the exact locality, 
nature, and extent of the outbreak, and its probable 
consequences to the district. A complete geological 
examination of the district has therefore been deferred 
until a more favourable season for field-work, and until 
the volcanic activity has sufficiently subsided to admit of 
accurate observation. 

“ The focus of the disturbance was ascertained to be in 
a line extending from seven to ten miles in a north-east 
to south-west direction from the north end of the Tara- 
wera Range to Okaro Lake (see plan.) The northern 
part of this line is occupied by the Tarawera Range. 
This range has three summits, the northernmost being 
Wahanga; the central, Ruawahia, 3605 feet alt.; and 
the southernmost, Tarawera Mountain proper. The 
southern part of the line previous to the outburgt was 
a depression occupied by Rotomahana, Lake, surrounded 
by low undulating country composed of pumice-sands 
and overspreading deposits of siliceous sinter, most of 
which were connected with active geysers, amongst which 
the most famous were those at the Pink and,White 
Terraces. 

“From the most reliable evidence it appears that the 
outbreak commenced at ten minutes past two on the 
morning of the loth, by an eruption from the top of 
Wahanga, attended by a loud roaring noise, and slight 
earth-shocks. In a few minutes this was followed by a 
similar but more violent outburst from the top of Ruawahia 
—the middle peak of the range, and after a Short interval 
this phase of the eruption culminated ina terrific explosion 
from the south end of Tarawera Range, north-east of 
Lake Rotomahana.e For nearly two hours this avas the 
only phasg of the eruption, and was accompanied by the 
ejection of vast quantities of steam, pumice-dust, and hot 
stones, forming huge towering clouds, illuminated by 
lightning flashes. ° 

“Tt was at this time also that a great crack or fissure 
(A C on plan) was formed along the east face of the 
Tarawera Range. I only had a distant view of this 
fissure from the eastward, but’ Mr. Percy Smith, the 
Assistant Surveyor-General, who had-a near view from 
the sides, reports that the whole east end of the mountain. 
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has been blown away, and that the débris covers the 
country to a distance f many miles, The whitê terrace 
of pumice-sand that I saw was singularly flat-topped, and 
seemed to slope abruptly from the mountain,like a huge 
embankment 500 feet high. Besides these heavy sands 
that lodged close to the fissure in the mountain side, the 
lighter dust was spreafl out in the form of stratified clouds, 
which were distinctly seen, at this period of the eruption, 
from Rotorua, Tauranga, and Taupo. i 
“The cloud thus formed discharged its contents for the 
greater part in a direction fo the eastward of the mountain, 
reaching as far as Te Teko and Fort Galatea, and to the 
westward as far as Wairoa. The earth-shocks, however, 
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during this period of the eruption do not appear to have 
been of extreme violence, or to have created much alarm 
beyond that part of the district lying in the immediate 
vicinityeof the volcanic eruption ; but shortly before four 
a.m. a violent outburst of a totally different nature was 
experienced, accompanied with loud reports that reverbe- 
rated through the atmosphere Ro enormous distances. 
The first notice of this outbrealwwas an earth-shock that 
appears to have been much more widely felt than those 
previous, and chiefly in areas, where hot springs occur. 
This development was attendant on the outburst of 
an immense volume of $team—carrying pumice-dust and 
fragments of rocks to an enormous altitude—which pro- 
ceeded from the site of Rotomahana Lake, causing the 
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formation of a dense cloud in the higher atmosphere, 
that spread in definite directions, its advancing edge 
being mafked by @lectrical discharfes of the most awe- 
striking character. At first the wind was from the #buth- 
east, and the inhabitants of Rotorua appear to have been 
terrified by the apprdach of this hideous cloud, when 
suddenly the wind sprang up from the south-west and 
arrested its progress in that djrection, turning it off 
towards the north-east, at the same time condensing the 
vapour of the cloud to such an extent that the suspended 
solid matter dropped on the surface of the earth in the 
form of mud, smothering the country, and leading to the 
disastrous results experienced at Wairoa. By six am. 
the period of active eruption appears to have closed, and 
since then the display of energy in a modified form has 
also rapidly declined. 

“The following are the chief points which require 
notice in this report :— 

“I, Focus.—Tarawera Range, about 3600 feet above 
sea-lefel, is an isolated and very conspicuous object in 
the scenery of the Lake District. It slopes from the east 
side of Tarawera Lake—the level of which is about 1000 
feet above the sea—and previous to the eruption rose 
very abruptly, with mural precipices and columnar rocks, 
especially on its western and southern escarpihents. It 
was no doubt judging from this feature that Dr. Von 
Hochstetter was led to class Tarawera Mountain with the 
Horohoro Range, as being part of his older or sub- 
marine-formed volcanic series, and a rempant of the 
great plateau (Von Hochstetter, “ Reise der Novara,” i. 
106), the surface of which denotes the original level of the 
country prior to the productéon of its present broken 
surface by the excavation of valleys, by the up-bursting 
of volcanic mountains, and the consequent subsidence or 
breaking-in of large cavities that are now occupied by 
lakes. He nevertheless maps Mount Tarawera as be- 


longing to his recent volcanic group, and also alludes to 
ging group 


it in other parts of his work as being largly composed of 
obsidian. I have never ascended the Tarawera Range, 
but have examined its slopes and found them to be com- 
posed of lavas of a high acidic or rhyolite type, in the 
form of flows intersected by dykes, and containing, 
amongst other rocks, large quantities of compact and 
vesicular obsidian. From this I conclude that the 
mountain really is one of recent volcanic origin, belong- 
ing to Von Hochstetter’s new volcanic series, and that its 
abrupt outlines have restdted fro fractures afd sub- 
sidences of its flanks. According to this view it is natural 
to assume that the still-imperfectly-cooled mass of lava 
in the heart of this volcanic mountain has given rise to 
the long-continued (historically speaking) solfatara action 
at high temperatures that created the attractive wonders 
of the Rotomahawa. It has been stated that no Native 
tradition exists óf Tarawera having been the site of 
previous activity, but the range culminateS in three 
distinct peaks, the meaning of the Maori names of which 
according to Mr. Locke, M.H.R., and other authorities 
—clearly contradicts this assumption. This consideration 
has interest, as a sudden development of volcMeic activity 
in a new locality, or in an ancient and greatly-dentded 
formation like the trachyte breccia that forms the Horo- 
horo, would have been more serious and significant than 
the mere temporary revival of the expiring energies of a 
recent focus of volcanic force. s 

“II. The Vents.—As viewed across Rotorua Lake, on 
the 13th, from the point where the Tauranga Road 
emerges from the bush, Tarawera Range appeared to 
have quite lost its former characteristic outline. The 
deep gap dividing? Wahanga, the northern peak, from 
Ruawahia, the central one, was almost obliterated, and 
the abrupt, precipitous sides of the mountaim® wêre every- 
where softened by great slope deposits of material ejected 
from the volcanic vents, consisting of stones and dust of 
a grey colour. Along the edge of the range seven distinct 
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points were seen to give off steam from flattene t conical 
heaps of dark-coloured gébris,and at intervals these vents 
threw off large volumes of steam and vapour, darkened 
to a reddish hue by solid matters, which were d&charged 
to a height estimated at from 200 feet to 500 feet. Four 
days later, when viewed from thg eastward, the same 
range showed a similar appearance, allowing for the 
change in direction; but the cone on the summit of 
Ruawahia had evidently accumulated with greater rapidity 
than the others, and had acquired lateral cones, giving 
its outline a similar appearance to that of Rangitoto, 
near Auckland. 

“ During two clear nights I watched the eruption from 
these vents, and could distinguish them against the sky 
with a powerful binocular telescope ; but I never observed 
any illumination of the ascending steam clouds, as if 
from the surface of an incandescent mass withia the vent, 
nor was there any sign of any outpouring of Java, either 
from these vents or from cracks or fissures in the sides of 
the mountain, during the time of my visit. In addition 
to the above-mentioned conical vents on the summit of 
the range, along its eastern side the line of fissure already 
alluded to was distinctly visible, emitting wreaths of 
steam. This line of fissure lay in an oblique direction, 
so that it appeared to gain in elevation along the sides of 
the mountain from north towards south, but not suffi- 
ciently so as to indicate for it a direction that would make 
it continuous with the great fissure south of Tarawera, 
but rather in the direction of line AC on plan. It is 
below thfs‘issure-line on the eastern flank of the range 
that bulky terrace-like accumulations of pumice-sand have 
been formed, and if this eruption should ever reach the 
stage of producing lav&, which from other circum- 
stances I think hardly likely, it is from this fissure that I 
should expect the lava to exude. 

“III. Zhe Great Fissure.—This is the most remarkable 
and characteristic feature of the late eruption, and the 
chief origin of the disastrous results which attended it 
(B D on plan). A good view, but much obscured by 
steam, was obtained from the hill called Te Hape-o-Toroa 
-—alt. 2300 feet—by Mr. Park on the 14th, and by myself 
on the following day. This fissure seems to commence as 
a narrow rift at the northern end from the great rent 
which has been formed in the south end of Tarawera 
Mountain. This rent is a most wonderful feature. It is 
not a slip from the mountain side, but appears as if a 
portionsof the mountgin measuring 2000 feet by 500 feet, 
and 300 feet deep, had been Mlown out, leaving a ragged, 
rocky chasm, from which steam was being discharged in 
rapidly-succeeding puffs, The eastern side of this chasm 
was brightly tinted, as if by the efflorescent deposit of 
a mineral substance, probably ferrochlorides. Sulphur 
has been mentioned as a deposit from this recent outburst 
by some who have witnessed it; bu this is hardly a 
possible result of such rapid volcanic developments. 

“ The view I obtained of the extent of this chasm south 
was much obscured by numerous volumes of steam blow- 
ing ‘off from the newly-formed fumaroles that occupied 
the site ofeRotomahana. From the eastern slope of Te 
Hape-o-Toroa we looked right into the fissure, and, as 
. far as I could see, it appeared to have a nearly straight 
boundary of undisturbed ground on its eastern side, 
extending from the Tarawera chasm to within a few 
chains of Lake (.karo, thus intersecting the Rotoma- 
kariri 8r the cold lake, the Rotomahana Lake, and the 
valley extending from thence southward. The west side 
of the fissure, on the other hand, is very irregular in 
outline, and is continually being altered by the falling-in 
of its precipitous walls, as the hills are undermined by 
the action of powerful geysers, seven in number, which at 
irregulare iygervals throw up great volumes of boiling 
water, with stones afid nud, to a height of 600 feet to 
800 feet from the bottom. 

“It is only by occasional glimpses during the breaks of 
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the steam that any idea can be formed of the nature of 
the bottom of this huge fissyre ; but ityseemed as if it was 
entirely &ccupied by large circular areas of mud, seething 
and boiling in such a fashion as to convey the impression 
of its being ia a very liquid state. These mud-pools,ate 
separated from one another by comparatively solid ground, 
and in some cases, especially towards the eastern’ side of 
the fissure, what Appear to be smalf pools of water with 
sedgy margins could even be distinguished; but th: 
difficulty of estimating distances and depths through 
the steam-clouds rendered the observations made very 
uncertain. s 

“ The largest of these mud geysers appeared to be that 
rising from the position formerly occupied by the Pink 
Terrace, but the most interesting is one a mile further 
south, which, unlike the others, does not spring from the 
bottom, but from the comparatively high ground on the 
west side of the fissure, and, owing to the obliquity with” 
which the fragments are thrown out, is gradually building 
up a conical mound, which already has attained an iit 
tude of several hundred feet (Mount Haszard, on plan . 
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.At the southern extremity the fissure is bounded by a boid 


semicircular extremity, from the base of which powerful 
steam jets are escaping ; but there was no evidence that 
it was prolonged by a crack or fissure, or fault, or other 
displacement of ground, nor was there any evidence that 
the fissure had been produced by any inequality of the 
movement of the ground bounding it, but rather that it wa- 
caused simply by the removal of material which formerly 
occupied its space. Its direction, as far as could be ascer- 
tained, is N. 50°E., which is the general line of direction 
that would connect all the more active geysers between 
Tongariro and White Island. , 
“IV, Matter ejected during the Eruption, —The quantity 
of matter which was ejected during the different phasc> 
of the eruption was very large. In the first place, stone 
fragments were scattered from the earlier eruptions cf 
Tarawera over an area of country extending to the cast- 
ward as far as Te Teko, and even, some say, to Fort 
Galatea; while in the opposite direction they are not 
reported to have fallen at any place farther west than 
Wairoa, a distance of six miles. Nong of the fragment: 
which I collected are other than portions of rocks of the 
district, nor do they present in the slightest degree the 
character of volcanic bombs or lapilli formed from lava o; 
rock material in a state of fusion. Yet there can be no 
doubt, if we can accept the evidence of the eye-witnesses. 
that these rock-fragments must have, in some cases, 
reached the ground in a partially incandescent, state 
Next followed the great ejection of pumice-sand, which 
forms enormous deposits in two localities: the one is on 
the eastern slope of Tarawera Mountain, already de- 
scribed, the nature and origin of which I had no oppor- 
tunity of ascertaining; the other deposit of this nature 
is chiefly on the western side of Rotomahana fissure, and 
was no doubt ejected at the commencement of the second 
phase of the eruption. Over a district of twenty-four 
square,miles south of Tarawera Lake, and on an almost 
equal area to the north and east of the lake, the whole 
surface of the country has been covered with this pum:ce- 
stone so thickly as to obliterate in a great measure the 
natural features, partly filling the gullies antl enveloping 
all the hills as if with a deep mantle of snow, so that nut 
a trace of vegetation can be seen, from the highest peaks, 
such as Te Hape-@Toroa, which is 2300 feet above the 
sea, down,to the level of the lake. The thickness of this 
deposit could not be ascertained at the time of my visit, 
as no slips had occurre¢ in it and no sections were to be 
seen. It consisted of fine-grained and gritty pumice-sand, 
slightly crusted on the surface by the action of the rain. 
which also caused it to agsume a slightly greyish tinge ; 
but underneath it was a pure white, and at a depth of 
12 inches to 18 inches from the surface had still a high 
temperature on the sixth day after the eruption. 
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“ Lying on the surface of this deposit, especially on the 
slopes directed towards the fissure, fragments of gonsider- 
able size of various kikds of rocks were scattered about, 
and among these were masses evidently derived from the 
sinter of the terraces, and, from the manner in which 
these fragments appeared to occur in quantities where the 
finer dust had been blown fron the surface, it is probable 
that the lower layer of the deposit will prove to be com- 
pesed of coarser material than the upper. The boundary- 
line of this dazzling white deposit is very distinctly 
marked. It can be well seen where it passes over Kakar- 
amea Mountain, dividing it, as it were, into two portions, 
one white and the other green. While traversing it we 
experienced a great downpour of rain, which formed the 
powdery material of the surface into little pellets; but it 
did not appear to be very absorbent, or to show any 
tendency to work up into an adhesive material. This is 
very different from what may be termed “the grey 
deposit ” which is next to be mentioned, and which covers 
the country, from about two miles south of Wairoa, in a 
northerly direction towards the Bay of Plenty, as far as 
the Te Puke Settlement. This is the mud-forrhing depo- 
sit, and wherever it appears to have descended iq a 
thoroughly pasty condition it coated the vegetation so 
heavily as to break limbs off lofty trees and to crush the 
smaller scrub flat simply by its weight. The sand, as 
already stated, appears to have fallen hot, so hot, indeed, 
as to set fire to the trees, the stumps of which were seen 
burning in many places; but there is nothing to lead us 
to suppose that this grey mud when it fell was eyen 
warm. 

“ It has been suggested by some that this moist deposit 
was mud thrown out from the bottom of Rotomahana 
Lake ; but it is difficult to conceive how, in that case, it 
should have overleapt a strip of country four or five miles 
wide, where there is nothing but dry sand, before it 
reached Wairoa; and I think that a more likely source 
for its origin is to be found in the sudden condensation of 
the front edge of the great vapour-and-dust cloud when it 
suddenly met the violent cold south-west gale which 
averted it from Rotorua and directed it towards the sea- 
coast, where it spread over the sky and caused the 
darkness that was experienced at Tauranga and all over 
the country to the eastward. The great volume of this 
dust-cloud was directed towards the East Cape, dropping 
over the country in that direction a comparatively heavy 
deposit of brownish-black dust, so coarse as almost to be 
sand ; while on its northern edge, as far east as Tauranga, 
the dugt is of a light grey colour, and excessively fine in 
grain. A collection of all these different deposits has 
been obtained, and will be reported on as soon as the 
chemical analysis is complete. The impact of the moist 
deposit when it fell must have been very great, from the 
effects which it produced at Wairoa, where it appears to 
have attained its maximum thickness of about 12 inches 
in open level places free from any influence that would 
cause it to drift ; on the flat spur above the bridge at the 
outlet of Rotokakahi its.depth was found to be 9 inches, 
and in the Tikitapu Bush 4 inches; and from that point 
it gradually decreased towards the north. The action of 
rain upon this mud rapidly converts it into a semi-fluid 
condition, in“which state it slides off the hill-slopes and 
fills the low grounds and watercourses; and where it has 
been thickly deposited it will thus be a constant source of 
danger fr some time to come, but wifere only an inch or 
so in thickness it will, I believe, rapidly disappear, and, 
excepting that it may for a time sleteriorate the pasture 
and destroy the existing vegetation, it will in the long run 
be an advantageous addition tothe light pumice soils 
upon which it has been deposited, owing to its slightly 
absorbent properties. As for ghe light deposit of dust, 
which fell in a dry state, there is very little doubt that it 
will be all washed off into the soil with the first heavy 
rains that come, The distance to which this fine dust 
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was carried was very great, exceeding at least 120 miles 
from the focus, ina direction between north and east; 
and the time it remained suspended in the atmosphere 
was at least eighty-four hours, as we passed throughyit in 
the Hinemoa when crossing the Bay of Plenty on the 
Saturday afternoon, asea peculiar yellowish fog*charged 
with pungent acid vapour and dust ; and on the following 
afternoon we recognised the same fog-cloud still sus- 
pended in the atmosphere towards the north-east. 

“WV. The Evolution of Steam.—The enormous volume 
of steam rising from the site of Rotomahana Lake gives 
rise to a pillar of cloud that is visible in all directions 
over the country, having a diameter of about an eighth 
of a mile, and rising to a height of not less than 12,000 
feet. Its effect is most impressive, especially in the 
morning and evening, when it is lighted up with gorgeous 
tints by the slanting rays of the sun when it is below the 
horizon, and all the surrounding landscape is in twilight. 
Although this steam-cloud receives rapid additions in its 
lower part from successive explosions, these do not gene- 
rate any rapid movement through the mass of the cloud, 
so that, if viewed from a distance, it appears to be almost 
solid and immovable, except the changes that are gradu- 
ally effected upon its lower portion by the movements of 
the atmosphere. « 

“VI. The Propagation of the Earthquake Tremors.— 
Earthquakes are the usual results of the violent con- 
cussions attendant upon violent outburst, and they afford 
the only clue which we can possibly have as tg,the depth 
below the surface of the earth at which the Volcanic 
energy has been exerted. Thus, if the earthquakes are 
felt with only slightly-decreased violence to great dis- 
tances from the focus of distu?bance, it would indicate 
that the disturbance is a deep-seated one. On the other 
hand, if the earthquakes, although extremely violent close 
to the focus, are only felt at a moderate distance, the con- 
clusion to be drawn is that the forces at work are only 
superficial.. All reports agree that at the Wairoa, about 
four miles distant, which is the nearest point to the 
eruption from which any persons have survived, the 
shocks of earthquake during the first phase were violent 
and continuous ; whereas at Rotorua, twelve miles dis- 
tant, they were comparatively slight. The great earth- 
quake at the commencement of the second phase appears 
to have been felt with considerable violence at Rotorua, 
and distinctly arrested attention for a distance of at least 
from sixty to seventy miles, but doeg not appear to have 
done any damage. ba 

“ During our visit the earthquake shocks in the vicinity 
of Rotomahana were still frequent and violent, but at 
Rotorua they were only experienced as gentle undulations ; 
and I ascertained that they proceeded from the effects 
of the explosion from the Rotomahana fissure, and that 
the eruptions fron&the summit of Tarawera, which were 
clearly visible from Rotorua, did not produce the slightest 
apparent tremor at that distance. A few insignificant 
earthquake-rents were seen crossing the flats south of 
Kaitiriria, but only where there was a drop or unsupported 
bank. ~ 

“VII The Sounds—The sounds produced duringwhe 
eruption must have been, from all accounts, appallitig to 
those within a moderate distance. The crackling thunder 
produced by the electrical discharges, the terrific roaring 
of the high-pressure steam escaping through the volcanic 
vents, were combined with terrifying effects. Much has 
been said about noises heard at Auckland, Wgnganui, 
and other places. From the times mentioned, these 
appear to have been due to the reverberating reports 
accompanying the Tarawera outbreaks. Some of these 
néises may have been propagated through the atmosphere, 
and reflected to the earth from the under sugfaee of the 
stratiform cloud-sheets that were widely spread in various 
directions over the colony on that morning. Others, 
again, may have been propagated through the earth. 
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But I have been informed that at-the whaling settlement 
of Tawaite, on the east entrance of Tery Channel, from 
six p.m. up to about egght p.m. on the ¢vening i the oth 
(the gight preceding the eruption), loud boomilg reports 
were heard as through the earth. As these reports were 
previous*to any symptom of thesloud disturbances at 
Tarawera, this suggests that they may have resulted from 
a slight movement along the great fault-lines that traverse 
the North and South $slands in a north-easterly direc- 
tion ; and, in this case, the immediate cause of the Tara- 
wera outburst may be found in a lozal fracture resulting 
from such movement. 

“VILL Premonttory Syimptoms.—The only premonitory 
symptoms of the coming outburst which have been de- 
scribed were an oscillation in the level of Tarawera and 
Rotorua Lakes, and the occurrence of earthquakes for 
some months past in that district, where, as a wule, earth- 
quakes are rarely felt. But neither of these are very 
characteristic incidents, nor would it be safe on future 
occasions to base any expectation of an eruption gn such 
phenomena alone. ‘The increased activity of the geysers 
and hot springs during the past season has also been 
advanced as having been a symptom of an approaching 
outbreak ; but those who were most familiar with the 
district will agree that their variation was no greater than 
is usual under the influence of rapid changes of wind and 
atmospheric pressure. The reports of sympathetic out- 
breaks in other places along the line of volcanic energy 
from White Island to Ruapehu appear to be quite un- 
founded. The outburst has shown conclusively that the 
springs at Rotorua and Rotomahana are quite inde- 
pendent of each other, and of those at other places, thus 
confirming the observations made by Von Hochstetter 
long ago, that all the various points at which thermal 
springs occur are situated round the margins of lakes 
formed by subsidence of circular areas, and are not 
connected by an- underground system of gravitational 
drainage. 

“IX. Concluston.—From the foregoing sketch of the 
character of the eruption I think there can be little 
question that it is a purely hydro-thermal phenomenon, 
but on a gigantic scale; that it is quite local and not of 
deep-seated origin, and that all danger is past for the 
present, so far as one can venture to form an opinion on 
such a subject. The extra activity of the uzas which has 
been observed is no doubt owing to the heavy rains that, 
on the oth, set in after the, longest period of drought 
which has been experienced in that district for many 
years, and probably the frequent earthquakes which have 
of late agitated the ground have contributed to this 
activity by stirring up the sources of the water-supply, 
and facilitating the access of drainage-waters to the 
sources of the heat. But beyond what may be accounted 
for in this manner I believe there i no increased dis- 
turbance at Rotorua, Wairakei, Taupo, and other places. 
The quiescent condition of Tongariro and Ngaurahoe 
was plainly shown by the manner in which we observed 
it fo be enveloped in snow. As a rule,on the scoria cone 
of Ngaysahoe, snow rarely lies, excepting in a few of the 
gullies, but melts almost as rapidly as it falls. On the 
mofning of the 17th, however, the cone of Ngaurahoe was 
covered with a great mantle of snow; while the zias on 
Tongariro showed less than their usual amount of steam 
escaping. The only fresh activity which may be reason- 
ably expected is that which I anticipate when sufficient 
rain hgs fallen to cause the overflow of Okaro Lake into 
the south end of the great fissure, as its former drainage 
outlet to the Rotomahana Lake appears to me to be com- 
pletely filled up. If this should ogcur, and a fresh ex- 
plosion takes place in consequence, it will be comparatively 
moderate gn its effects, as, unlike Rotomahana, the soft, 
incoherent pumice depasits between the fissure and Okaro 
Lake are not sealed down by an enormous weight of 
siliceous sinter. 
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“For some fime to come great variations must be 
expected. in the activity .of the newly-formed puias 
according to the manner in which*changes occur in the 
atmospheric pressure ; but, unless it can be shown that 
any local change in the barometer is experienced which 
is not shared by the surroûnding district, the barometer 
affords no indication as to whether an eruption ıs or 15 
not imminent. One of the most Whnfortunate results of 
the eruption, in addition to the disastrous loss of life and 
the destruction of the country, is the disturbance of the 
sense of security which has grown up amongst those 
residing at the Hot Springs ;°and I believe that many 
persons are so thoroughly shake? by the horrors ex- 
perienced on the morning of the 1oth that they will not 
recover their equanimity until they have been for some 
time resident away from the sounds, smells, and shocks 
that characterise the district. “JAMES HECTOR ” 





IN QUEST OF THE ORIGIN OF AN 
EPIDEMIC 


N our igsue of the 8th ult. (vol. xxxiv. p. 213) we dwelt 
on certain general aspects of the reports lately laid 
béfore the President of the Local Government Board by 
the Medical Officer of the Department on milk-scarlatina, 
but these documents deserve more detailed consideration, 
for they show us our modern organisation for combating 
death and disease, by prevention, at its best. They show 
us, too, the men to whom the task of guarding public 
health is primarily committed at their best--patient, 
watchful, wary, tenacious of the thread of their investiga- 
tion, eliminating this or that doubtful clement, until 
finally they have tracked their quarry to its lair. fn 
reading Mr. Powers report, we have been constantiy 
reminded of that famous description of the contest be- 
tween the man and the gun in Hugo’s “ Toilers of the 
Sea.” Here the fight was man against disease, and the 
former has succeeded in his task. We shall endeavour 
in this article to show how Mr. Power, of the Local 
Government Board, succeeded in tracing, step by step, 
an epidemic of scarlatina to its source. 

On December 18, 1885, Mr. Winter, Blyth, the Medical 
Officer of Health of St. Marylebone, reported to te 
Board an extensive outbreak of scarlatina in his district. 
This he believed to be associated with the distribution of 
milk from a certain retailer in South Marylebone, who 
obtained his supplies from two farms, but the occurrence 
of the scarlatina appeared to be coincident with the milk- 
distribution from a certain farm at Hendon. Mr. Blyth 
had himself visited this farm, and, with the assistance of 
Dr. Cameron, the Hendon Medical Officer of Health, 
had carefully examined it, but was quite unable to dis- 
cover in its sanitary circumstances or in the health of 
those employed about it any sort of clue to the cause of 
the infection of the milk. Accordingly he went with his 
story to the Local Government Board. It will be seen 
that Mr. Blyth had done his work exceedingly weil: in 
one of the most crowded districts of London he had suc- 
ceeded in tracing the scarlatina to a farm at Hendon ; that 
is, he had made out a strong primd facie reason for sus- 
pecting this farm; he had put a clue into Mr. Powers 
hands which he had not been able to foll8w any further 
himself. The first question for Mr. Power to answer was 
whether the Hendon farm was at fault or not. When this 
was answered it ¢vould be time enough to jgirsue the 
inquiry more minutely: it would be loss of time to try to 
dig out the fox unless it was first ascertained that he was 
in that particular earth. With this object, then, Mr. Power 
traced the milk from the Hendon farm to other milk-re- 
tailers in St. John’s Wood, St. Pancras, Hampstead, and 
Hendon itself. From @ach of these, except St. John’s 
Wood, the same story came. Until the end of November 
or beginning of December the district had for some 
months been exceptionally free from scarlatina, but about 
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this date the disease had suddenly and ngtably increased, 
a large proportion gf the recarded cases having occurred 
amongst the customérs of milk-retailers dealifg in the 
particular Hendon milk. These facts strengthened the 
cas¢ against the Hendon farm, but did not by any means 
establish it, inasmuch as the rétailers in question obtained 
their supplies from other farms as well, and although in 
two cases these werésituated in widely different counties, 
yet the case against Hendon was still in the condition of 
not proven, more especially as the St. John’s Wood 
customers of that farm were certainly wholly free from 
scarlatina. Simultaneously with this investigation, another 
was being pursued ag the incriminated dairy itself. But 
nothing was revealed here to show how the disease could 
be propagated from it as a centre. There was no scarla- 
tina, nor any illness at all like scarlatina, amongst the 
persons employed about the farm, or their families and 
“neighbours, at any such time or in any such way as to 
influence the farm or its produce. This, then, was the 
state of affairs on December 23, or less than a week after 
Mr. Blyth’s report: there was a strong presumption 
against the Hendon farm, but outside human agencies 
had to be set aside as not having been operative. ẹ A 
thorough inspection of the farm itself was at once under- 
taken. Now it happened tbat the farmer in question, as 
well as one of the dealers who purchased from him, was 
particularly careful in all sanitary matters respecting his 
dairy. Every precaution had been taken by both to 
secure the farm and milk against any known sanitary 
fault or misadventure, and thus the inquiry advanced 
another stage. If the Hendon farm had caused the 
scarlatina, it did not do so in any commonly accepted 
way, such as through unwholesome conditions of water 
or drainage, or careless handling of milk or milk- utensils, 
by persons carrying scarlatina infection. This threw Mr. 
Power back on the theory of something in the cows 
themselves which caused the scarlatina to be distributed 
with their milk, and this formed his working hypothesis 
thenceforth. To discover this “something,” and to 
understand its nature, it was necessary to ascertain in 
detail every parallel between the doings at the dairy farm 
and the observed scarlatina. 

Here, then, we enter on the second and by far the 
most difficult stage of the investigation. The various dis- 
tricts supplied from Hendon were taken one by one; the 
quantities of milk obtained from Hendon by the dealers 
there, and by the same dealers from other sources, were 
ascertained ; the dates of the notable incidence of the 
disease among the customers, and the degree of incidence 
at one’period and another, were carefully observed, and 
compared, with thé following results :—(1) The disease 
commenced at one and the same time in the four districts 
supplied from Hendon, viz. South Marylebone, Hamp- 
stead, St. Pancras, and Hendon. (2) In South Mary- 
lebone the disease increased day by day with increasing 
force up to the date of the inquiry. (3) In Hampstead 
and St. Pancras there was a cessation of ten days after 
the first attack, and then a larger number of persong were 
taken ill, the attacks continuing up to the date of the 
inquiry. (4) In St. John’s Wood there was no scarlatina 
whatever down to the date of the inquiry, although the 
dealer there got five-sixths of his milk from Hendon. 
Were there any conditions in the farm operations parallel 
to these special phenomena? And first, was there any 
new congition pertaining to the cows coincident with 
the milk producing scarlatina at the end of Novgmber in 
four districts, continuously in South Marylebone, and 
after a break in the other three, while this condition was 
absent in the case of the cows swpplying the St. John’s 
Wood dealer? A tedious inquiry into such circumstances 
as the food, calving, health, arriyg! and departure of cows 
proved barren of result; nothing could be heard of for 
some time that was new or changed. But at last it 
appeared that on November 15 three newly-calved cows, 
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purchaséd in Derbyshire, had com2 on the farm, and four 
from Oxfordshire on December 4. The practice of the 
farm wag to isolate or quarantine new arrivals for exami- 
nation fðr a week or ten days, and then to admitthem 
into the stalls with the others. The cows on the farm at 
this period numbereg 90 or 100, distributed ir unequal 
numbers in three sheds, called the large, middle, and 
small sheds. The supply of the milk from the large 
shed went to South Marylebone only; that from the 
middle shed partly to South Marylebone, partly to 
Hampstead and St. Pancras; and that of the small shed 
to the two latter places and to St. John’s Wood. So far 
we have this coincidence between the doings at the farm 
and the incidence of the disease—that the latterbroke out 
after the time that the milk of the Derbyshire cows was 
added to the general stock, in-three districts supplied 
from the ferm ; and that St. John’s Wood, which did not 
receive any milk from the new arrivals, was free from 
scarlatina. i : 
Weave now reached what may be called the third 
stage of the case. In the first, what Mr. Power calls a 
“notable,” and what lawyers perhaps would call a “ vio- 
lent,” presumption had been made out against the Hendon 
dairy ; in the second, a weaker presumption had been 
established against the Derbyshire cows which had been 
added on November 15, and whose milk began to be dis- 
tributed to the three affected districts, and not to St. 
John’s Wood, a few days later. But then, the facts of a 
continuous and increasing attack in South Marylebone, 
and the intermission of about ten days in St.“Pancras 
and Hampstead, had to be accounted for, if the case was 
to be made out conclusively against the incriminated 
dairy. To deal with these, Mf, Power reversed the pro- 
cess hitherto pursued, which was that of pure induction 
from observed facts. He now employed the æ priori 
process, and argued thus :—Taking the fact of uninter- 
rupted progress of the disease in South Marylebone, and 
of the lull of ten days in the other two, if the-dairy at Hen- 
don be the cause of the outbreak, and if, as is most pro- 
bable, the different results produced by the milk from the 
same cows was due to a difference in the relation of the 
cows themselves within the business of the farm, then 
we should find at the latter—(1) a change in the manner 
of distributing the milk of the Derbyshire cows, and this 
probably consisting in placing them, or one of them, in 
the “large shed,” from which South Marylebone was 
supplied ; (2) about the second wegk in Decemher (the 
date of the recrudescence œ? the disease in St. Pancras 
and Hampstead), some of the Derbyshire or of the Ox- 
fordshire cows, or some other cows which had been in 
close relation with them, were probably transferred to the 
“middle shed,” from which these two districts were, it 
will be remembered, supplied ; (3) as St. John’s Wood, 
which was supplie& from the “small shed,” was free from 
scarlatina, it should be found that none of the new cows, or 
any other cow in close relation with them, had been placed 
there. Now, were any arrangements at the farm found 
corresponding with any or all of these æ riori conclu- 
sions or probabilities? What was found on investigation 
was this: (1) The Derbyshire cows had been transfered 
towards the end of November into the “large shed ” {the 
source of the South Marylebone supply), and remained 
here at the date of the inquiry ; (2) the four Oxfordshire 
cows were transferred about December 11, two into the 
“large shed,” and two into the “middle shed® (St, 
Pancras and Hampstead supply); (3) at no time had 
either the Derbyshire or Oxfordshire cows been trans- 
ferred to the “small shed” (St. John’s Wood). Here, 
then, both by positive and negative evidence, the presence 
of scarlatina in certain London districts was associated, 
first, with a particular dairy, and secondly, bye. series of 
parallel events, with certain cowsewithin that dairy. Mr. 
Power, having reached this point, felt justified in assuming, 
until anything to the contrary should appear, the presence 
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of something in these cows competent to produce scarla- 
tina in persons consuming their milk, and the inquiry was 
narrowed to determining what this wase All cofpparison 
with fermer experiences was for the present left out of 
consideragion, the investigation proceeding strictly on the 
circumstantial evidence obtained ard obtainable. A con- 
sideration of all that had gone before, and the absence of 
any alternative, led to the provisional adoption at this 
point of a theory of dise&se in the cows, and the proba- 
bility was that this was an infectious disease, com- 
municable from cow to cow, a disease, moreover, the 
existence of which was compatible with the animal 
affected feeding well, and milking abundantly. 

The discovery of vesicles and ulcers on the teats and 
udders of cows in the large shed soon followed ; the first 
to show the disease was one of the Derbyshire cows, the 
second one from Oxfordshire. After this fhe matter 
passed into Dr. Klein’s hands; but with his report we 
have nothing to do here. A painful incident soon gave 
Mr. Power ample corroboration of the result whjch he 
had reached. The Marylebone dealer returned on the 
farmer’s hands, on December 15, all his milk from the 
larger shed, and this was destroyed by pouring it into a 
pit dug on his land. The news of the destruction of 
milk spré%d among some of the poor people of Hendon, 
and some of them succeeded by the favour of friends 
amongst the cowmen in obtaining some of it on December 
16. By the 2oth scarlatina made its appearance amongst 
half-a-dezen of the families thus supplied. Conversely in 
South Marylebone about Christmas, when these Hendon 
families were falling ill, the disease ceased almost sud- 
denly, and there were ng fresh attacks, except such as 
were referable to infection from previous sufferers. 

A thorough examination of all the cows showed that 
the disease had spread to every one of the three sheds, and 
the farmer was accordingly advised to seek out every cow 
then or afterwards affected with sore teats or udder, or 
any other ailment, to isolate her and keep all her milk 
out of the business, and prevent cowmen employed about 
the sound cows from attending the infected ones. These 
precautions were taken from January 1, and were barely 
in time to prevent an alarming increase of scarlatina in 
all the districts served from Hendon, including St. John’s 
Wood, where the appearance of scarlatina corresponded 
to a nicety with the appearance of the cow-disease in the 
animals in the small shed. The milk from the Hendon 
farm Was ultimately given gip by all the dealers con- 
cerned, with the result that scarlatina has disappeared 
from amongst the customers of the dealers here referred 
to in Marylebone, St. Pancras, Hampstead, and St. 
John’s Wood. The work of demonstrating the nature of 
the cow-disease, and its connection with human scarla- 
tina was not Mr. Powers, and from him the matter 
passed on to Dr. Klein. The former@had succeeded in 
vathering*up and connecting the scattered links of a 
chain of presumptive evidence against certain cows so 
strong as to be unassailable ; and he had done this by the 
exercise of patience, sagacity, and acuteness which would 
have dow®€ credit to a great criminal lawyer weaving the 
wbo, of circumstantial evidence around an unusually 
cunning forger or murderer. 





THE ORIGIN OF VARIETIES 


e 
THE publication in the three last numbers of NATURE, 

by Mr. Romanes, of very important papers,! in- 
duces me to send the following lines as a contribution to 
the discussion upon them that is sure to ensue. He 
ascribes the origin of varieties toe peculiarities in the 
reproductive system of certain individuals, which renter 
them nfor@or less gterile to other members of the com- 
mon stock, while they femain fertile among themselves. 


1 I write from abroad, and have not yet seen the original memoir pub- 
lished by the Linnean Society. 3 mE ane 





I also have a theory which, while it differs much from 
that of My. Romanes, runs en curiously parallel lines tu 
it, and was prompted by the sare keen sense of ar 
inadequacy in the theory of Natural Selection to account 
for the origineof varieties. , I should not have publishe ! 
my views until they had been far more matured than they 
are had not the present occasion arisen. i 

It has long seemed to me that thè primary character- 
istic of a variety resides in the fact that the individuals 
who compose it do not, as a rule, care fo mate with those 
who are outside their pale, but form through their ow" 
sexual inclinations a caste by tlfemselves. Consequenth 
that each incipient variety is probably rounded oif from 
among the parent stock by means of peculiarities of sexual 
instinct, which prompt what anthropologists call endo- 
gamy (or marriage within the tribe or caste), and which 
check exogamy (or marriage outside of it), If a variety 
should arise in the way supposed by Mr. Romanes, merely ° 
because its members were more or less infertile with otter > 
sprung from the same stock, we should find nu nero: > 
cases in which members of the variety consorted with 
outsiders. “These unions might be sterile, but they woul t 
ocgir all the same, supposing of course the period uf 
mating to have remained unchanged. Again, we shou!t 
find many hybrids in the wild state, between varieties thet 
were capable of producing them when mated artical 
But we hardly ever observe pairings between animals ef 
different varieties when living at large in the same or 
contiguous districts, and we hardly ever meet with hybrids 
that testify to the existence of unobserved pairings. There- 
fore it seems to me that the hypothesis of Mr. Romare» 
would in these cases fail, while that which I have sui- 
mitted would stand. 

The same line of argument applies to planis, if we 
substitute the selective appetites of the insects when 
carry the pollen, for the selective sexual instincts of 
animals. Both of these, it will be remembered, we 
mainly associated with the senses of smell and sight. If 
insects visited promiscuously the flowers of a variety 2" l 
those of the parent stock, then—supposing the organs of 
reproduction and the period of flowering to be alike i 
both, and that hybrids between them could be pro- 
duced by artificial cross-fertilisation—we should expe. t 
to find hybrids in abundance whenever members of te 
variety and those of the original stock occupied the same 
or closely contiguous districts. It is hard to account for 
our not doing so, except on the supposition that inserts 
feel a repugnance to visiting the plants interchargeabis. 

No theme is more trite than that of the sexual insin i 
It forms the main topic of each of thg many hunted I 
believe about 800) novels annually published in Eng'and 
alone, and of most of the still more numerous poems, yet 
one of its main peculiarities has never, so far as | know, 
been clearly set forth. It is the relation thay exists 
between different degrees of unlikencss and different 
degrees of sexual attractiveness. A male is little atuacted 
by a female who closely resembles him. The attraction 
is rapidly increased as the difference in any given respect 
between the male and female increases, but oniy up iva 
certain point. When this is passed, the attraction aga:n 
wanes, until the zero of indifference is reached. Warn 
the diversity is still greater, the attractivefiess becomes 
negative and passes into repugnance, such as most far- 
complexioned men appear to feel towards negresses, and 
vice verså. I hav® endeavoured to measure thg amovnt 
of difference that gives rise to the maximum of attru t- 
iveness between men and women, both as regards ey e- 
colour and stature, chiefly using the data contained in my 
collection of “Family Records,” and have succeeded in 
doing so roughly and provisionally. To dcterm:ne it 
thoroughly, and to lay dgwn a curve of attractiveness in 
which the abscissz shall be proportional to the amounts 
of difference, and the ordinates to the strength of at- 
traction, would require fresh and special data that have 
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yet to be collected and discussed, and akout which I will 
not now speak, Saiffice it toesay that such ingyiries as I 
have made confirm, ‘so far as they go, the reasonable 
expectation that some more or Jess regular curve will be 
found to exist in respect to a py given quality or group of 
qualities. Each individual would possess his own character- 
istic curve, but the average of the tastes of many individuals 
would, as all statistical experience justifies us in believing, 
afford fairly constant data. These would enable us to argue 
out the hypothesis I have submitted, with mathematical 
precision ; at all events, with much more closeness of 
reasoning than is now possible. But this much may 
even now be averred® (1) That the existence of a law of 
sexual selection such as I have described, is probable ; (2) 
if it exists, it would have a powerful influence in rounding 
off any incipient variety that differed notably in any one 
„particular or in any group of particulars from the parent 
stock ; (3) it would be favourable to the vigour of the 
variety, after it was once fairly started, by checking too 
close interbreeding. . 

It must be borne in mind that differences overlooked 
by ourselves, who are singularly deficient in the sense of 
smell, and who are hardly able to distinguish withgut 
scrutiny even the sexes of some animals, may seem very 
considerable to the animals themselves. Also that the 
only differences that we are able to recognise between 
two varieties may connote a host of unseen differences, 
whose aggregate would amply suffice to erect a barrier 
of sexual indifference or even repugnance between their 
members, FRANCIS GALTON 


August 23 ‘ 
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NOTES 


THE Local Committee of the Birmingham meeting of the 
British Association has issued a descriptive programme of the 
excursions which have been arranged for Saturday, September 
4, and Thursday, September 9. The programme covers 120 
pages, and has been compiled by several specialists with the 
greatest care. - There are twenty-seven excursions in all, besides 
a geological excursion to the Lower Paleozoic district of Shrop- 
shire. This excursioh will last six days, from September 9 to 
September 15. Prof. Lapworth will take the leadership. 





THE French Association for the Advancement of Science has 
concluded its annual meeting at Nancy, after having resolved 
that the 1888 session will be held in Oran, Algeria; Col. 
Laussedat has been elected President for that meeting. The 
1887 sesion will be held in Toulouse, as decided at the last 
meeting. 33 


AT the Buffalo meeting of the American Association it was pro- 


posed to devote especial attention to the study and discussion of 


the intertsting phenomena of the Niagara Falls and the gorge 
below.. On Friday, August 20, one or more preliminary papers 
of an expository and suggestive nature were to be given, in- 
tended to prepare the way for a short field-study of the Falls and 
the gorge, which occupied Saturday. Monday forenoon would 
be devoted to the discussion of the gorge and the problems to 
which it gives, rise. A new survey of the Falls has been 
arranged for, so that a considerable addition to the data for the 
computation of the rate of recession will be at command, and it 
is expected that new observations in othergmportant lines bear- 
ing upon the chronology of the gorge will be presented, and 
will throw fresh light upon the history of the formation and 
recession of the Falls, and upon the ufility or untrustworthiness 
of the gorge as a geological measure o#time. 


WE learn that the Lick Trustees—after a most thorough dis- 
cussion of the various plans and spefhications submitted’ for the 
mounting of the 36-inch refractor of the Lick Observatory and 
for the steel dome to cover the same, and with a special con- 


-;. ,. 9 
sideration of the element of time, which circumstances now 


„make one of vital interest to the work—have let the contract for 


the formf#r to Wamer and Swasey 6f Cleveland, Ohio, for 
42,000 dols., and the contract for the latter to the Unioff Iron- 
Works of San Francisco for 56,85odols. The Trustees acknow- 
ledge the very prompt and courteous manner in which Mr. Grubb 
has responded to their invitation, and the very great disadvantage 
to which he has been put by the remote situation of his works 
from California, &e. The President of the Trustees has stated 
that he believes that Mr. Grubb’s idea of an elevating floor in 
Principle offers the best solution yet submitted of the very diffi- 
cult problem of a convenient chair for the observer with so large 
a telescope. The method of elevating the floor will have to be 
adapted to the peculiar circumstances of the site of the Lick 
Observatory, and the means to be commanded there with its 
very limite? water-supply. This subject is now being carefully 
studied, and so far the only apparent obstacle to the adoption of 
Mr. Grubb’s plan is the question of cost. 

We have to record the death, at Tomsk, of Alexander 
Krapotkin, on August 6, at the age of forty-five years, M. 
Krapotkin had done some good work for science in Russia. He 
had translated into Russian Mr. Herbert Spencer’s ‘ Principles 
of Biology,” and Clerk-Maxwell’s “ Theory of Heat” and for 
several years contributed to Russian periodicals reviews of the 
progress of physical astronomy, muth valued by Russian astro- 
nomers. In 1874 M. Krapotkin was exiled to Minusinsk in 
East Siberia, and there he helped Dr. Martianoff t9 organise a 
local museum ; and for several years carried on meteorological 
observations, which were printed by the Kazan Society of Natu- 
ralists. His most important work, however, was a critical 
investigation of all our present knowledge of the stellar systems 
and constitution of stellar groups, Every known source in every 
European language was ransacked for data, though the difficulties 
he encountered in his peculiar position prevented him from 
bringing his work down to a later date than 1879. He hoped 
to complete the work, and publish it, after his expected libera- 
tion in September. His untimely death has put an end to this 
hope. 

WE have received the third number of the Fournal of a 
Society recently founded in Bombay, called the N. atural History 
Society of Bombay, which, though it is young, appears to have 
abundant vitality. There are already several learned gocieties 
in India and Ceylon, all of wh®&h appear to be very successful ; 
but the field is so vast and varied, and the number of men, 
servants of the. Crown and others,.capable of doing good work 
is so great, that it is impossible to have too many of these 
associations, and accordingly we welcome the new Society, and 
are glad to notice thg energy it displays. In the number of the 
Journal before us, Chpt. Becher describes the life (mainly the 
bird-life) of a Sind lake, Manchar, near the Indus ; “ A member 
of the Society ” similarly compiles some notes on animal life in 
the rivers of British Deccan and Kandesh. Mr. Sterndale,-one 
of the editors, has a paper, with illustrations, on alglormalities 
in the horns of ruminants, in which he expresses the opimpn 
that there is neither persistence nor transmission in the aBnor- 
malities of antlered deer, but that they must be persistent in the 
case of hollow-horned ruminants, and that in the latter case the 
adage is true: “As the twig is bent, so is the tree ingined.” 
Mr. Aitken, the second editor, publishes a list of the Bombay 
butterflies in the Society’s collection, with notes. Th® collec- 
tion appears to be far from complete in any direction, Dr. 
Kirtikar describes a new species of Alga (Conferva thermalis 
Bintwoodii), discovered among the hot-water Algz in the hot 
springs of Vajrabai. There are, in conclusion, varias apological 
and botanical notes, and a list of presentations to the Society, 
which we notice in order to mention that they appear to be of 
great number and variety. One present is a collection of 105 
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birds. The new Society evidently has many friends afd sup- 
porters. è 


AMONGST the great number of publications Which arefeceived 
from tife to time from the Smithsonian Institution, two 
which have itely been issued help betjer perhaps than any- 
thing else to show the magnitude of the work of the Institution 
asa disseminator of scientific knowledge—a work, moreover, 
the sphere of which is limitedsonly by the civilised world. The 
first of these is the list of institutions in the United States re- 
‘ceiving the Smithsonian publications. The latter ‘are so dis- 
tributed as to be accessible to the greatest number of readers,” 
and the rules for distribution are accordingly of a very elastic 
kind, giving abundant discretion to the authorities, The pub- 
lications are divided into three classes: (1) the reports ; (2) the 
miscellaneous collections ; (2) the contributions to kgowledge. 
Of these, one; two, or all classes are distributed according to 
the demands of the neighbourhood to which they are sent, and 
all that is required in return is that they be ‘‘duly acknow- 
ledged, be carefully preserved, be accessible to any person who 
may wish to consult them, and be returned to the Smithsonian 
Institution in case the establishment at any time ceases to exist.” 
The list of institutions in the United States receiving the pub- 
lications under these conditions fills a pamphlet of about seventy 
pages, and numbers nearly 2000. They include various classes 
of schools and colleges, literary and scientific institutes, learned 
societies, public libraries, hospitals, &c., in wonderful variety. 
In looking fhrough the list it is impossible not to recollect the 
trouble with which a few of our own public institutions suc- 
ceeded last year in getting some of the Parliamentary papers 
published by the Government. 


THE second publication to which we have alluded is the 
Smithsonian list of foreign correspondents, in other words, of 
institutions outside the United States to which the Institute’s 
publications are sent. These reach the enormous number of 7969, 
every country on the globe with any pretence to civilisation 
being represented. It thus appears that an ordinary Smithsonian 
Report has a free circulation of about 10,000, and is spread all 
over the globe, from Pekin to Valparaiso, from Iceland to New 
Zealand. The exchange department of the Smithsonian is 
certainly not the least marvellous part of a marvellous institu- 
tion. 


ACCORDING to the latest consujar report from Newchwang, 
in Manchuria, Seoul, the capital of Corea, is now in telegraphic 
communication with Pekin, and so with the outer world. The 
line runs through Moukden. Six years ago no, European was 
allowed to visit Corea, and those who ventured to disregard 
Corean seclusion generally paid for their temerity with their 
lives: to-day a merchant in London might@telegraph direct to 
the capital ofthe Hermit Kingdom. 


A SHOCK of earthquake was experienced on Friday evening 
at Kilsyth, a mining town situated in Stirlingshire, about thirteen 
miles from Glasgow. About 9 o'clock a sharp rumbling noise 
of afew moments’ duration was heard over the greater part of 
ethe town. Much vibration was noticed in many houses at the 
same time. People ran immediately into the s‘reets, not know- 
ing what had occurred, and many rushed off to the Craig Ends 
and Haugh pits, situated to the east and west of the town, 
thinking that one or the other must have been the scene of a 
great disaster. The shock was most distinctly felt in the north- 
east portion of the burgh. The weather at the time was close 
and dull. 


e 
ANOTHER slight shock of earthquake was felt at Malta at 
8.30 am. August ə 19. The captain of a steamer 
which arrived there on the 18th, officially reports that at 
about 9 o’clock on the evening of the 17th inst. he observed 
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something like a blaze of fire coming out of the water. It 
was about 30 feet ‘vide and rose to 100 feet above the water, 
and disappefred at once. The position of the steamer at the 
time was about 200 miles eastward of Malta. The blaze was 
observed at the bead of the ship, and those on board were c¢r- 
tain that it was not lightning. 


A CURIOUS result øf the volcanic eruptéon in New Zealand 
(according to the Colonies and India) is alleged to have been | 
found in the sudden breaking up of the drought in Australia. It 
is said that the great Java earthquake of 1883 was the immediate 
forerunner of a long spell of dry weather in Queensland in that 
year, and that a welcome fall of rain in the same colony followed 
immediately upon the eruption of Mount Tarawera. 


Mr. F. W. Purnanm’s last report of the explorations which 
he is conducting with Dr. Metz in Ohio for the Peabody Museum, 
deals with what is called the Marriott Mound, No. 1, forming 
part of the Turner group in the Little Miami Valley. The 
report describes with great minuteness the various objects found 
in this mound, of which numerous illustrations are given. The 
find was arichone. The mound, though it had been ploughed 
over,Avas 2 feet high and 60 feet in diameter at the time of the 
examination. In the centre was found a mass of burnt clay in 
the shape of a basin, 2 feet in diameter, containing ashes, char- 
coal, burnt bones, pottery beads, and various shells used as 
ornaments. About 600 fragments of pottery, from 2000 to 3000 
broken and split pieces of bones of animals (chiefly the deer and 
bear), shells of river clams, several objects in bone and stone, 
and some human remains, were amongst the objects found in the 
mound. Of the latter the principal were a perforated skull, 
various bones belonging to a different skeleton, a third skeleton, 
partly covered by a large hammered copper plate, and a fourth 
which was apparently that of a woman, with numerous personal 
ornaments near it. Mr. Putnam’s report is confined to a bare 
description of all these and other objects found, and of their 
precise situations in the mound with regard to the basin in the 
centre and to each other. 


AT the annual meeting of the Royal Society of Queensland, 
held at Brisbane on July 2, the President, Mr. L. A. Bernays, 
delivered an address in which he gave a brief réswmé of the work 
of the Society during the past year, its meetings, and the publi- 
cation of the papers read on these occasions, the endeavour to 
assist in the exploration of New Guinea by organising a fund for 
the benefit of the Forbes Expedition ; the efforts to encourage 
special scientific pursuits amongst the members by the admjssion 
of Sections into its constitution. Finally, having dwelt on the 
importance of the conduct by the State of systematic instruction 
with the immediate object of fostering numerous industries which 
the marvellous range of soil and climate of the colony is capable 
of calling into existence, occasion was found to dwell 6n the 
value of technical and industrial botany, and the importance of 
its recognition in the plan and management of the colonial 
botanicals gardens, and in the selection generally of objects 
publicly displayed for educational purposes. With regard 
to the Forbes Exploration Fund referred to by the Presi- 
dent of the Queensland Royal Society, in Dgcember last 
Mr. H. Tryon suggested to the Council of the Society that 
such a fund should be opened in Queensland. This was 
done, and at the time it was closed 94/. was raised. | Subse- 
quently a further appeal was received on behalf of Mr. Forbes, 
whose operations had been suspended. This led to the fund 
being reopened, with the result of additional subscriptions being 
received, raising the total t®145/. 10s. For a Society which is 
quite young, and the total income of which is but little over 
roo/, per annum, this is a co®iderable donation to Mr. Forbes’s 
work, even though Queensland has a special interest in New 
Guinea. 
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THE additions to the Zoological Society’s Gardens during the 
past week include gn Egyptian Gazelle (Gazella dorcas) from 
Egypt, presented by Capt. Robbins; two Red-wider-winged 
Doves (Lepropila rufaxilla) from Guiana, presented by Mr. S. 
Walls; a Barn Owl (Strix flammea), British, presented by Sir 
Henry Tyler ; two Great Eagle Owls (Budo maximus), bred in 
Shropshire, presentedy by Viscount Hill; three Yellow-headed 


Conures (Cozurus jendaya) from South-East Brazil, presented’ 


by Mr. C. Rudge; a Raven (Corvus corax), British, presented 
by Mrs. Tatham ; a Martinique Gallinule ( Porphyrio martinicus) 
from South America, presented by Mr. J. M. Booker; two 
‘Common Boas (Boa comstrictor) from South America, presented 
by Mr. T. H. Church ; a Common Viper (Vipera berus), British, 
presented by Mr. R. B. Spalding; four Ruscon’s Newts (Molge 
rusconi) from Sardinia, presented by Prof. H. H. Giglioh, 
.C.M.Z.S. ; two Black-eared Marmosets (Hapale penicillata), a 
Feline Dourocouli (Myctipithecus vociferans), two Yarrell’s 
‘Curassows (Crax carunculata), two Magpie Tanagers (Cissopis 
teveriana), two Ariel Toucans (Ramphastos ariel), two Laughing 
Gulls (Larus atricilla), a White-faced Tree-Duck {Dendrocygna 
viduata) from South-East Brazil, purchased ; three Aldrovandis 
Skinks (Plestiodon auratus) from North-West Africa, “two 
Common Slow-worms (Anguis fragilis), British, received in 
exchange ; six Ribbon Snakes (Zropidonotus saurita), born in 
the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 29—SEPTEMBER 4 


{ FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


At Greenwich on August 29 
Sun rises, 5h. gm. ; souths, 12h. om. 46'9s. ; sets, 18h. 52m. ; 
decl. on meridian, 9° 18' N. : Sidereal Time at Sunset, 
17h. 24m. ; 
Moon (New) rises, gh. 5rm. ; souths, 11h. 58m. ; sets, 18h. 52m, ; 
decl. on meridian, 9° 21’ N. 


Planet Rises Souths Sets Decl. on meridian 
. ™ . m . ii 6, aot 
Mercury... 337 . 1054 ... Iau .. 14 4N. 
Venus... «. 248 a 1027 .. 18 6 .. I7 SIN, 
Mars ... ... 1045 ... 15 38 20 31... 13 40S. 
Jupiter... 8 5 1359 a 19 53 .. 2 OS. 
Saturn... o 46 8 5E .. 1657 .. 21 47N, 
Occultation of Star by the Moon (visible at Greenwich) 
Corresponding 
Sept. Star ., Mag. Disap. Reap. nE Eo oe 
- inverted image 
h. m. h. m. g o 
3... y Libre ... 4h... 2I IQ ... 22 I3 0. 143 273 


August 29.—Total eclipse of Sun: not visible in Europe: 
‘The cehtral line crosses the West Indies, the Atlantic, and 
Southern Africa. The members of the British Expedition are 
‘prepared to observe the eclipse at Grenada, one of the Windward 
Isles, where the eclipse will occur soon after sunrise, having a 
duration of totality of about 4 minutes. In mid-Atlantic the 
-duration will be 6 minutes. In Africa the eclipse occurs near 
to sunset, with a duration of totality of about 4 minutes. 


Sept. he 
2 œ. II Mercury at greatest elongation from the Sun, 
18° west. 
a Variable Stars eè 
Star R.A. Decl. 
h i; ERE. e h m. 
U Cephei O 52°2... 8I IN. ... Sept. 1, 20 27 m 
U Ophiuchi... 17 108 I 20N. » 2 I22m 
° 21 30 m 
W Sagittarii 17 578 ... 29 35S... 2 0 Om 
T Serpentis... 18 23°3 6D3N.. » 4 . M 
n Aquile ... 19 46°7... 0 43N. ... Aug. 29, 21 oM 
R Vulpeculze 20 59°3 ... 23 22 N. ... Sept. 3, m 


M signifies maximum ; #2 minimum. 








J Meteor Showers 
Amongst the radiants that have been observed at this season 
are the following :—Near y Pegasi, R.A. 6°, Decl. 11° N. ; near 
y Cygni R.A. 306°, Decl. 54° N. ; rar A Cygni, R.A. 311°, 
Decl. 35° N. ; near e Cephei, R.A. 335°, Decl. 52°; and 
near 8 Piscium, R.A. 345°, Decl. o°. Fireballs are,of frequent 
occurrence during this Week. 


Stars with Remarkable Spectra 





Name of Star R.A. 1886.0 @ Decl. 1886’o Type of 

. mM S a 7 spectrum 
71 Pegasi ... n. 23 27 46... 21 52'3 N. .. IIT. 
19 Piscium . wee 23 40 34... 2 503N... IV. 
@ Pegasi ... ... ... 23 46 41 ... 18 29'2 N. . III. 
D.M. — 0° 4585 ... 23 48 55... o 31°6S. . III. 
30 Piscium ©.. 23 56 7... 6389S. . ITI. 
47 Piscium 022 6... 17 I5'6N. . III. 
57 Piscium n. 0 40 34... I4 52N.. TII. 

7 Schjellegp ... .. I 949.. 25 99N.. IV. ’ 
R Piscium I 24 45... 21776N. .. III. 

o 


GEOGRAPHICAL NOTES 


In a lecture delivered at Cooktown (published in the Daily 
Observer of Brisbane), Mr. H. O. Forbes described his work in 
New Guinea during the six months he remained there. He set 
up his winter camp at Sogere, three days’ march fres-the coast, 
though only 25 miles in a straight line, on the slope of a steep 
mountain. His work here was varied and important. The 
meteorological station which was erected was placed under the 
charge of Mr. Hennessy, and the observations were continued 
down to the end of his stay. These consisted of e®cerds of the 
mercurial barometer, maximum and minimum, dry- and wet- 
bulb thermometers, and rainfall, and were recorded without 
interruption six times in every twgnty-four hours. The mass of 
observations thus accumulated will take a considerable time to 
tabulate, especially those referring to the atmospheric humidity. 
Then there was the collecting-of zoological and botanical speci- 
mens. A large portion of the herbarium consists of giant trees of 
the forest. It contains about one thousand specimens, one 
set having been sent to Baron von Miiller to Melbourne. 
A great part of Mr. Forbes’s own time was devoted to the sur- 
vey and delineation of the geographical features of the country. 
He obtained angles from about fifty different stations and 
established a base of several miles in length, on which he had 
hoped to found the triangulation of the country between Sogere 
and Owen Stanley, and the north-east coast. He also paid a 
visit to the latter place, and there, as elsewhere, with a little 
management, found the natives extremely friendly and well- 
disposed. When Mr. Forbes found his funds failing, he deter- ` 
mined, with Mr. Chalmers, on makingga dash for Mownt Owen 
Stanley, but the natives who Were to have aided him fled in the 
night, apparently on account of the terrors inspired by the 
journey. He only got as faras Kaukari, a village two days’ 
journey beyond Sogere. He says that no words can give a trué 
idea of the break-neck, shattered, disrupted condition of the 
country between Sogere and the central ridges. Beyond the 
natural obstacles, hpwever (and they appear to be very great), 
there appears no refson why British New Guinea should not be 
thoroughly explored, provided the natives are “treated with 
conciliation and tact. 


THE Hon. Duncan Gillies, Premier of Victoria, has received 
a deputation, consisting of members of various learned societies, 
who urged the expediency of Antarctic exploration.“« The depu- 
tation represented that whale-fishing would make the entef\rise 
remunerative, but at the same time asked the Victorian Govern-™ 
ment to give encouragement to the project. The Premier, in 
reply, said that the Government would be willing to grant a sub- 
sidy to aid scientific discovery, and that he would ask the other 
colonies to do the same. In the meantime he would in¢truct the 
Agent-General in London to inquire whether steam-whalers 
would be disposed to embark in the enterprise, and wh&t subsidy 
would be required. x 


THE annual meeting of the Association of Swiss Geographica 
Societies took place at Geneva, at the same time as that of the 
Society of Natural Sciences. Prof. Chaix was President. Geo- 
graphical Societies exist now in Gegeva? Berne, St. Gall, Aarau, 
and Neuchatel, and others are about to be established in Zurich, 
Basle, and Lausanne. Those in existence count altogether more 
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than a thousand members. The paper which attra€ted most 
attention was one by Prof. Forel, on Lake Leman. He gave an 
historic sketch of the examination of the bed of theglake from 
Delabéche in 1819 dow to the present day, from whe it ap- 
peare® that the knowledge of the central portion is véry incom- 
plete, whiJe the rest of the lake is now well known. It is clear 
that there are two parts in the lake of Wholly different character 
—one small and shallow, the other large, deep, and Alpine in its 
character. These two are separated by the Yvoise bank or bar, 
which is really a glacial moraine, as shown by the flints dredged 
up. These fragments of rock, found sometimes at a depth of 61 
metres, are covered with moss of a beautiful green—a fact which 
appears to demand a reconsideration of the theory that light will 
not penetrate to more than 25 metres. A discovery in connec- 
tion with the lake which M. Forel regards as a most interesting 
one in physical geography is that of a sub-lacustrine ravine 
through which the Rhone flows. Prof. Forel’s long and laborious 
study of the lake entitled him, the President said, to the title 
“ Prophet of Leman.” Dr. Dufresne described th® orohydro- 
graphy of Brazil, and M. Brun recounted his adventures on the 
Gran Chaco, The Association discussed at some length various 
questions connected with the teaching of geography, eepecially 
the compilation by the allied societies of a manual of geography, 
and the establishment of geographical museums, 


Tue current number of the Verhandlungen of the Berlin 
Geographical Society (Bd. xiii. No. 6) contains two papers on 
the Coffgetegion : one by Dr. Büttner on his journey from San 
Salvador to the Quango, and thence to Stanley Pool ; the other 
by Lieut. Kund, who, with Lieut. Tappenbeck, was sent out 
by the German African Society in 1884. Their task was to 
explore the southern tributaries of the Congo, and to study their 
navigablé qualities between Koango and Kassai. The length of 
the journey was, in all, 800 German miles, of which 340 was by 
water, and 460 by land. They succeeded in finding, between 
Koango and Kassai, three favigable rivers, the Wambu, Saie, 
and Kiulu ; and they regard Lukenje, with its people, as practi- 
cally a new discovery in the Congo basin. Dr. Joest writes on 
Minahassa, a peninsula in the north-east Celebes. 


THe Zeitschrift (Bd. xxi. eft 3) contains less matter of 
specially geographical interest than usual. A short paper, with 
an excellent map, discusses the improvements, which appear to 
have been great, made in recent years in roads and other means 
of communication in Asiatic Turkey. The greater part of the 
number is occupied with an exhaustive examination, by Herr 
Jung, of the census of India for 1881. The only real geo- 
graphical paper is a summary of the report presented to the 
Brazilian Government on the surveys made for the purpose of 
the frontier between that empire and Venezuela. 


Tire Jast number of the Zevestia of the Russian Geographical 
Society (1886, ii.) is of great imterest. It contains a beautiful 
map of the upper course of the Amu-daria, on the scale of 20 
miles to an inch, including the space between the 36th and 41st 

- degrees of latitude, and the 66th and 76th degrees of longitude. 
The whole of the Pamir appears on this map according to the 
recent surveys and barometric levellings of the Pamir Expedition, 
while a number of other surveys, including those of M. Kosya- 
koff (who accompanied Dr, Regel}, the as@onomical determina- 
tions of MM. Scharnhorst, Bansdorf, Schwartz, Skassi, Putyata, 
and Mr. Forsyth, as also the sketch map “of M. S. in and 
around Badakshan,” have been taken into account. The same 
issue contains a very interesting paper by M. Grum-Grzymailo 
on the Pamir region ; a paper, by M. Makaroff, on the double 
currents $ straits, and especially in the Bosphorus (being a 
si ming up of papers on this subject published in the AZemoirs 
of the St. Petersburg Academy of Science) ; a most interesting 
account of the earthquakes at Tokmak in 1885; and, finally, 
the minutes of the proceedings of the Society brought up to a 
recent date, that is, embodying the sittings of the Society and its 
Sections as far as April last. 


THE dast issue (Nos. 5 and 6, 1885) of the Fournal of the 
North China branch of the Royal Asiatic Society has a paper 
by Mr. Phillips on the seaports of India and Ceylon, described 
by Chinese voyagers of the fifteenth centyry, with an account of 
Chinese navigation. It is illustrated by a very curious old cimrt 
said to kavy been used by Chinese sailors who visited these 
distant places. In the*pregent paper the route from Sumatra by 
the Nicobars to Ceylon is described ; at a future time the writer 
will continue the maps to Arabia and Persia. 


navigation by star charts, one of which is given, is very interes - 
ing. The whole ‘paper shows that the Chinese visited these ses. 
long befor European navigators found their way there. 





THE INSTITUTION OF MECHA NICAL 
ENGINEEERS . 


s e 

THE summer meeting of this Institution for the reading an] 

discussion of papers was held on the mornings of the 17) 
and 18th inst., at the Theatre of the Institution of Cis 
Engineers. On the afternoons of these days, and on the 197) 
aud 20th, various works in and abott London were visited. Tis 
Institution was entertained three yeas ago by the Belgiz 
Engineers at Liége, and on this occasion Belgian Engines» 
have enjoyed the hospitality of the London members of the 
Institution. 

The proceedings commenced with a few introductory rema:’.s 
and a welcome by the President, Mr. Jeremiah Head, atten 
which he read an address, taking as the text of his discourse: tHe 
“Depression of Trade,” to which Dr. Percy referred at Ue 
meeting of the Iron and Steel Institute in Giayow [ot 
autumn, attributing it to over-production. 

Mr. Heaé drew attention to the circumstance that mechans I 
engjneers had done their utmost to make possible wha: bs: 
actually occurred, illustrating his remarks by recalling to U > 
minds of the members some of their recent visits to Works «1 
various parts of England, where “‘ the advantages of adhesion iv 
a few types, and to but a few sizes of each type, of working t> 
gauges throughout, of the piece-work system, of mahing fr 
stock as regards all details, and taking from stock when creel: 3 
so as to avoid delays, impressed themselves strongly upon ue 
members, who realised what rapid strides had been made in tlx 
direction of increased production at diminished cost. Fle 
instanced a steam-navvy, which was capable of doing the work 
of 80 to 120 human navvies, thus turning them into the ran,» £ 
the unemployed, and the flooding of our markets with Amerie. s 
and Swiss watches, which, according to the evidence of i 
Liverpool watchmaker, was killing the British industry. The 
probable causes of these unfortunate circumstances were ‘diñ 1- 
sion instead of concentration, and adherence to old habits aa- 
stead of quick appreciation of new and better ones.” 

Passing from the subject of the aid rendered by mechan. 1 
improvements towards over-production, the speaker referred io 
various commodities we send abroad as affecting our unde. 
“Some of these commodities may, in their production and +2" 
beneficially affect us now, and may also bring other benes: 
in the future ; others may be profitable for the time being. | 
may tend to destroy future trade.” 

The address was listened to with interest and attention by the 
members, the meeting being one of the largest that has taken 
place in the metropolis for some time. 

Two papers only were read on this occasion, the one by M7. 
Borodin, of Kieff, and the other by Mr. Sandiford, of faber-, 
both being on the working of compowid locomotives, Mr. 
Borodin’s paper also having reference to steam-jacketing. M-. 
Borodin employed Mr. G. A. Hirn’s system of investigato. 
with some modifications necessary to adapt it to locomous es 
working without condensation. Tests were first may: in tc 
locomotive testing-shop, where there was no dynamometer, an i 
only go per cent. could be utilised, high grades of expansion a: l 
comparatively low pressures had to be employed. The arrar, 
ments made were very complete ; pressure-gauges and count ocs 
were observed, and indicator-diagrams taken at frequent 
vals, the readings of which were tabulated. The results of e7. } 
one and of all the tests, without exception, indicated a decren: ca 
consumption of moist steam when the jackets wae working, tie 
effect of the jackets including a decrease in the quantity of ste n 
condensed during admission, a decrease in Te-evaporation of 
water during expansign, and an increase of mean pre~sure t1 se 
cylinders. When variable rates of expansion were efploye tit 
was foundsthat the consumption of steam per effeciuve hears- 
power was larger at the higher rates of expansion, from whi h 
the conclusion may be drawn that when cylinders are too 1 <te 
they prevent economy in the, consumption of steam. 

The second set of trials was made with experimental trains, 
on ordinary and compound comotives respectively, with jacwets 
working and not working, but unfortunately as regards those 
experiments ‘‘the great want of success*in the attempt» to 














The method of į measure the quantity of water condensed in the jackets, as wail 
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as the impossibility of selecting a representative diagram of the 
mean work of the steam that should be sufficiently accurate for 
showing the mean powes developed in the cylinders*during the 


whole of the test, rendered it hopeless to estimate the effect which 
the jackets had upon the state of the steam in the cylinders.” 
The*comparisons were on this account only avafiable with tests 


made when the jackets were not at work. The following were 
the final conclusions argived at :—For the same consumption of 


water and fuel per hour, the work done by the compound engine 

„is greater than that done by the ordinary engine; for the same 
boiler-pressure and the same speed, the increase of work done 
by the compound engine compared with ordinary engines 
diminishes in proportion as* the total consumption of fuel and 
water increases. ° 

Mr. Sandiford’s experiments were made on two locomotives 
which had been 
them requiring new cylinders. One was arranged with two high- 
and two low-pressure cylinders, and the other with one high- and 
one low-pressure cylinder. The compounding of both locomo- 
tives was attended with economy in consumption of fuel, and 
they were decidedly more powerful than the original engines 
had been, whilst from the drivers’ point of view they were not 
more complicated. : 

The views held by the members taking part in tHe discussion 
agreed generally with those of the authors of the paperg as 
regards the benefits both of jacketing and of compoun ng 
locomotives. 

After the close of the discussion, the members visited various 
works in and around London, amongst those most favoured 
being the Royal Mint, Lambeth Pottery, the Royal Small- 
Arms Factory (Enfield), the Royal Arsenal (Woolwich), Beckton 
Gas-Works, the Royal Victoria and Albert Docks, Tilbury 
Docks, and the Crossness Sewage-Works of the Metropolitan 
Board of Works, 








PROGRESS OF CHEMISTRY AND 
MINERALOGY 


M FRIEDEL, President of the French Association which 

* met recently at Nancy, gave an address on the progress of 
chemistry and mineralogy. After briefly referring to the ravages 
made by death amongst the founders of the Society, and to the 
prospect of its amalgamation with the Scientific Association 
of France, M. Friedel proceeded to remark that the pro- 
gress of chemistry during a period of thirty years had been set 
forth with masterly clearness and attractive eloquence by the 
late M. Wurtz at the gathering held at Lille in 1874, and two 
years later at the Clermont Conference. The theoretical con- 
quests resulting in the discovery of the brilliant coal-tar dyes, 
the reproduction of alizarin and the other colouring substances 
of madder, of vanilline (the odoriferous principle of vanilla), of 
indigo, of the tartaric and citric acids, &c., continue their pro- 
gressive and pacific career, 

The study of countless artificial compounds brings us daily 
nearer to the natural*compounds that have not yet been repro- 
duced, and the most important alkaloids, such as quinine and 
morphine, seem already almost within the scope of synthetical 
chemistry. The work that has been undertaken in their regard 
resemblgs that of architects engaged in raising stone by stone 
the plan of some edifice at once of intricate design and difficult 
access, 

This plan once securely established, the reconstruction of the 
building itself will no longer lie beyond the power qf those 
regular synthetic methods which are daily acquiring greater 
expansion, It will soon be a mere question of patience and 
intelligent work, and the time is approaching when quinine and 
morphine will þe produced as readily as alizarin now is, Nay 
more, ‘there is reason to hope that besides the natural alkaloids 
others will be obtained endowed with valuable therapeutic pro- 
perties. While endeavouring to reproduce atropine, whose 
synthesisshe afterwards succeeded in making, M. “Ladenburg 
has obtained homatropine, which produces physiological effects 
sufficiently distinct to claim, side by gide with its homologue, a 
place amongst the agents employed by oculists. Other less suc- 
cessful essays have also shown in the derivatives of quinoline 
that patients have perhaps been somewhat prematurely treated 
with agencies producing a vigoroug, and very special action on 
the organism. 

If synthetic chemistry has a bright future, we shall also doubtless 
see the development of another branch of chemistry which has 


sent into the shops for heavy repairs, both of 
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hitherto Seen comparatively neglected, after having been held in 
honour at the begining of the century, and found in Braconnot, 
of Nancy,an able and devoted cultivator. M. Friedel referred to 
the reseagch of dir&ct principles, that îs to say, of the chemical 
compounds which exist in animals and plants, and which Thay, be 
extracted from them. Similar alternatives are often presented 
in the history of scienc, which proceeds with irregular leaps, 
as results from the very nature of things. 

The separation of the direct or immediate principles had first 
to place at the disposal of chemists @bundant materials of varied 
composition, in order to fix their attention on the complexity of 
Organic substances. Then came the time to seek the laws 
determining their constitution, and now that these laws are 
sufficiently understood to establish the structure and functions of 
many of them, the more complete study of their transforma- 
tions, the more accurate definition of some already determined, 
the certain discovery of many others still unknown, must attract 
further attention to the work of those who, like Braconnot, 
have made% special study of the natural products. ; 

Mineral chemistry has at last succeeded, in the hands of a 
young and skilful naturalist, in obtaining the isolation of fluorine, 
which ind been in vain attempted by so many other students. 

This important result is again due to the process used by Davy 
for isolating potassium—the decomposing action of the pile. 
The essay had already been made, but under conditions in which 
this exceptionally active element reacted on the electrodes or on 
the vessels. M. Mois-an’s merit consisted in perceigjpe that the 
decomposition should he made at a low temperature, and in the 
happy choice of the substance to be subjected to the process of 
electrolysis—hydrofluoric acid made conductive by the addition 
of fluoride of potassium. In the gaseous current disengaged at 
the positive pole, crystallised silicium and borowebarn at the 
ordinary temperature, iodide and chloride of potassium are de- 
composed, mercury and other metals transformed to fluorides, 
organic compounds carbonised or ipflamed, while water absorbs 
the gas, yielding in its place ozonised oxygen. Thus is produced 
a large number of reactions, whose study promises a most inter- 
esting sequel to this brilliant discovery. : 

Physico-chemical research continues on its part to furnish 
means of investigation enabling us to penetrate more deeply into 
the very life of the chemical molecule, that is, those inner 
movements whose existence must now be admitted. 

Spectroscopy, which hag just yielded to M. Lecoq de Bois- 
baudran two new metals, reveals, by the comparison of the rays, 
a connection, which is assuredly far from accidental, between 
the various elements of the same family. 

Thermo-chemistry, after having, in the hands of M. Berthelot 
and M. Thomsen, given the reason of most reactions, now 
approaches the study of isomeric bodies. M. Bouty’s researches 
on the conductivity of the solutions of salts, and those of M. 
Raoult on the lowering of the freezing-pgint of the varieus solu- 
tions, seem to supply fresh me®hs for determining the molecular 
weight of compounds. 

But our attention must now be directed to mineralogy, a far 
less popular science than chemistry. 7 
After being held in considerable esteem at the close of the 
last and beginning of the present century, when Werner's 
labours enabled mjneralogists to describe and methodically 
classify the rich matias accumulated in collections, mineralogy 
lost its votaries according as it became more scieatific. The 
immortal labours of Haüy, of Berzelius, and the chemical school, 
seem to have scared the amateurs, who probably saw in mine- 
ralogical collections little more than so many picturesque speci- 
mens distinguished by their diversified colours amd fantastic 

forms. 

Mineralogy presents the special character that it profits by Mien, 
progress of chemistry and physics, for which it has itself often > 
enough supplied the starting-point. Aiming especially at the 
description of crystallised minerals, it applies to this description 
methods which are afterwards profitably transferred eto the 
domain of artificial products. 

Thus it has given birth to crystallography, which establishes 
the laws determining the formation of crystals—those marvellous 
products of the mineral world in which Haiiy recognises the 
regular aggregations of infinitely minute particles. 

sThis regularity of structure, indicated at once by their out- 
ward form, has been confirmed by the study qf their many 
physical properties, especially that of®their action on light. 
From this study has been derived one of the safest and most fruit- 
ful processes by which the inward architecture of crystals has 
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been revealed. This consists in examining their action on polarised 
light, that is, on light which, by reflection ‘or refracgion under 
suitable conditions, has atquired special properties, off become 
incapdle of being reflected or refracted like ordin&ry light, 
except under certain well-defined conditions. 

To use a somewhat crude compariso#, the luminous ray, after 
traversing certain media, assumes the appearance of an iron 
rod that has been passed through a rectangular drawing-frame. 
If on leaving the frame it meels an opening of like form and 
size, it will pass through without difficulty ; but if the opening 
be placed crosswise, it can no longer pass. 

‘There is this difference between the rod and the ray—that in 
all the intermediate positions a portion of the latter will pass 
through, the quantity increasing according as a more parallel 
disposition is assumed. Hence, if we take two apparatus corre- 
sponding to the frame and the opening, one of which supplies 
the polarised ray and the other intercepts it at right angles, the 
result will be complete darkness on the field of the{nstrument. 
But if we now place between both a crystalline plate of some 
substance which does not crystallise in the cubic form, we shall 
generally see the dark field illumined and often assungng the 
most lovely colours—an effect due to an action discovered by 
Arago and explained by Fresnel. With a homogeneous crystal, 
and when the light falls in parallel pencils on the plate, a uniform 
tint is diffused over the whole field of the instrument. If the 
crystal homogeneous, but formed of diverse parts jointed 
or regularly grouped together, but in positions not parallel, weshall 
get different tints for the different parts. By turning the crystal 
round, certain coloured strands will be extinguished, as we say, 
that is, will cease to transmit the light, while others will remain 
luminouse eblence we have here an extremely delicate and 
accurate means of studying the structure of crystals in their most 
intimate details. Haiiy had already remarked that all crystals 
are doubly refracting, except those belonging to the cubic system. 
Brewster soon after thoroughly established the relation that 
exists between the optical properties and crystalline symmetry, 
stating, amongst other points, that cubic crystals alone have no 
action on polarised light. Nevertheless, observation had shown 
that certain substances affecting the cubic form had such action, 
and illumined the obscured field of the polarising apparatus. Biot 
had even suggested a term to designate, if not to explain, this 
exception, calling it ‘‘ lamellar polarisation.” 

To the researches of M. Mallard we are indebted for the true 
account of this anomaly, which in fact he has explained away. 
He shows that the cubic crystals acting on the polarised light 
are not really cubic, but formed by the regular grouping of parts 
belonging to other crystalline systems. Boracite, for instance— 
chloroborate of magnesium usually taking the form of rhombic 
dodecahedra, that is, a solid of twelve equal rhombs belonging 
to the gubic system—is formed by the union of twelve straight 
pyramids with rhon bic*bases, wleose summits unite in the centre 
of the crystal, and whose bases are the rhombic facets. 

M. Mallard’s beautiful experiments with parallel rays have 
been confirmed by those of M. Emile Bertrand with convergent 
rays, showing in isolated portions of the garnet and of boracite 
ali the properties belonging to regular crystals of orthorhombic 
substances. 

There can be no doubt as to the corre@ness of the explana- 


tion given by M. Mallard of the optical anomalies of crystals ; 
which had been regarded as cubic, but which have once more | 


served to illustrate the trite remark, ‘‘ Trust not appearances.” 

The optical investigation of crystals, due mainly to the late 

M. de Seyarmont, has become a familiar process which no 
i ogtst_ can henceforth afford to neglect. 

s. employel with much greater magnifi- 

BOrremberg’s primitive appliances, 

eologist in the study of 

an otherwise unat- 









dichroism, and even the approximate measurement of the ir- 
dices of refraction. e 

This last has been much facilitated by an instrumen: recently 
devised by M. Emile Bertrand. With a transparent or opaque 
plate of some erystallised subsgance, and by means of not more 
than four readings made in two positions of the crystal, we 
obtain, by the detgrmination of the angle of total reflection, 
the two or three indices, and consequently the wave-surface of 
the crystal for all bodies not having too high an index of refraa 
tion. And these operations, hitherto impracticable except with 
prisms or ‘plates of great size, may now be made on extremely 
small crystals, such as those of rocks. } i 

But however paramount the importange of optical properties, 
others also claim attention in crystallo-physics. Although of 
less practical interest in the determination of crystals, they may 
still open up many new avenues of inquiry to the physicist. 

The curious property possessed by some hemihedral minerals 
of becoming charged with electricit with contrary signs al. 
the two extremities of certain axes when heated or chilled has 
long been known. MM. J. and P. Curie have now shown that 
compression on the same crystals acts like the cooling, depres- 
sion or traction like the heating process. In both cases the 
phenomeno» appears due to the greater proximity or distance of 
the molecules. It is remarkable that the } hemonenon may be 
re¥ersed, so that hemihedral crystals with inclined facets properly 
charged with electricity, positive at one and negative at the 
other extremity, will contract or expand as the case may be. 

As regards synthetic mineralogy, it is now known, thank- 
mainly to the researches of Berthier, Becquerel, Senarmont, 
H. Sainte-Claire Deville, and Daubrée, that minerals may be 
reproduced in our laboratories, and that we already possess a 
valuable means of study, enabling us to understand the condi- 
tions in which the natural minerals and their compounds may 
have been produced. We are thus advancing towards a 
chemical knowledge of certain species, whose formula analysis 
alone has failed to establish, and it may even soon be possible to 
produce useful substances under the very form from which they 
derive their properties. 

The observation of the crystalline products accidentally 
formed in the metallurgic furnaces first led to this line of study, 
the firstfruits of which Mittscherlich and Berthier obtained by 
fusion. 

By melting certain silicates, certain rocks or substances with 
the same chemical composition, and then exposing this vitreous 
mass to a temperature somewhat lower than that of fusion, MM. 
Fouqué and Michel Lévy have succeeded in reproducing the 
identical minerals found in lavas, basalts, and other eruptive 
rocks. Such are the anorthite and labrodorite feldspars, amphi- 
gene, pyroxene, peridot, magnetic iron, &c. 

The case is otherwise with the granites, the problem of whose 
origin is far more difficult to solve. Nevertheless, of their three 
constituents two have already been artificially obtained. 

Quartz had long ago been reproduced by Senarmont By heat- 
ing gelatinous silica with a solution of hydrochloric acid to about 
300° C. But Hautefeuille was the first to obtain fine crystals of 
orthoclase and albite feldspars by heating silica with alumina 
and the necessary alkalies in presence of a solvent such as 
a fused alkaline vanadate or tungstate. š 

But the conditions of this beautiful experiment do not appear 
to have been realised in nature. The nearest approach to/them 
was probably the series of essays made by our President yointly 
with M. Edmond Sarrasin, by heating a solution of alkaline 
silicate with a precipitated silicate of alumina to nearly 500° C. 
ina strong steel tube lined on the inside with platinum. According 
to the alkalies and proportions employed, the result is albite or 
orthoclase mixed or not with quartz, the crystals resembling those 
occurring in nature and presenting the same peculiarities of form 
and grouping. The well-ascertained presence of drops of water in 
the granitic quartz seems to show that these granites must have 
been formed in the ‘presence of aqueous solutions. ®'Thus the 
natural conditions have already been approached, but will not 


-þe entirely realised until the hitherto recalcitrant mica has been 


ined. 
rst essays at repreducing the zeolite group of minerals 
ade by De Schulten, who, by heating the silicate of 
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‘given for spinel and corundum by Gaudin, Ebelmen, H. Sainte- 
Claire Deville, and Caron. Mere recently, MM. Krény and 
Feil have prepared the ruby in large crystalline masses unsuitable 
for cutting, although possessing all the properties of the natural 
mineral. i ° 

Fresh essays seem to have led t8 more practical results, as for 
some tim’ past rubies of fair dimensions are met with in the trade, 
which, although rather %ess brilliant and tran$parent, possess the 
hardness, density, and optical Properties of this valuable gem. 
‘Several features of their inner structure show conclusively that 
they were obtained by fusion ; in any case it is well known that, 
unlike silica, which remains vitreous, alumina crystallises by 
‘fusion. i 

The diamond alone *appears to have hitherto resisted all 
attempts at reproduction. Although success in this direction 
has been frequently announced, the statement has always proved 
erroneous. The problem is rendered more difficult from the 
fact that the diamond has nowhere been found in its original 
‘ode. This holds good as well for the Brazilian itacolumites 
and quartzites, and for the serpentine breccias of South Africa, 
as for the diamantiferous sands. Nevertheless, in the diamond 
are occasionally embedded some foreign substances, which, while 
depreciating its commercial value, are very interesting as show- 
ing that it must have been formed at a relatively low tempera- 

a 


is thus Al alumino-silicate of which no previously described 
hydrate contains so*high a percentage of silica. In this respect 
it may cof pare witk the rare mineral €nilarite.—Notes on the 
peridotitefof Elliot County, Kentucky, by J. S. Diller.e This 
formation, described as a dark greenish rock with specific 
gravity 2'781, appears éo be undoubtedly of`eruptīve origin, 
traversing many thousand feet of palæozoic'strata to reach the . 
surface. Its mineralogical composition shows 40 per cent. of 
olivine, 30°7 serpentine, 14 dolomgte, 8 pyrope, 2*2 ilmenite, 
2 magnetite, with smaller quantities of biotite, enstatite, octa- 
hedrite, and apatite.— Temperature observations at the Lake 
Superior Copper-Mines, by H. A. Wheeler. The unusually 
low thermal gradients recorded in these mines—about 1° F. to 
100 feet as compared with the normal of 1° F. to 50 or'55 feet in 
vertical descent, is attributed to the proximity of the cold waters 
of Lake Superior. The nearer the mines are to this great 
cooling influence, the lower the thermal gradient will be found 
to be.—Ag application of the copper reduction test to the 
quantitative determination of arsenic, by Henry Carmichael. 
Using a standard square of copper as an indicator, the author 
has beeg led to adopt the method here described, which, for the 
estimation of small quantities of arsenic in the human system or 
elsewhere, he believes to be quicker, simpler, more delicate, 
and, in the hands of toxicologists, less exposed to fallacy, than 
any other. A copper square I millimetre on a side detects 
‘0000025 grm. arsenious oxide, a quantity 400 times less than 
that necessary for turning the beam of the ordinary chemical 
balance.—On the crystallisation of gold, by Edward S. Dana. 
The paper deals more especially with the delicate crystalline 
threads and arborescent forms from the White Buli Mine, 
Oregon, and the specimens of finely crystallised ggdd,from the 
Californian mines. The crystals are illustrated and fully 
described.—Classification of the Cambrian system of North 
America, by Charles D. Walcott. _ The formations here treated 
are those characterised by the pidominance of the types of 
Barrande’s ‘First Fauna,” and such additional strata, not 
characterised by the presence of fossils, as are stratigraphically 
and structurally connected with the Cambrian strata identified by 
organic remains. . These formations, showing a total thickness 
of over 18,090 feet, with a known fauna of 92 genera and 393 
species, are regarded, not as a subdivision of the Silurian, but 
rather as a well-defined geological system underlying the Lower 
Silurian (Ordovician) on the North American continent.—Note 
on the spectrum of Comet c, 1886, by O. T. Sherman. When 
observed with the equatorial of Yale Observatory in May and 
June, this comet presented no less than seven loci of light where 
three only are usually seen. These showed approximate wave- 
lengths 618-4, 600°6, §67°6, 553°7, 517°I, 468°3, and 433°2, 
besides strongly suspected loci at 545°4, 535°0, 412°9, and 
378°6. These are compared with the lo temperature spectrum 
of carbohydrogen, and it is s@zgested fhat a chart should be 
prepared for the carbon compounds at successive heat-levels, 
after the manner of that drawn up by Lockyer for the photo- 
graphed spectra of some carbon compounds (Proc. Roy. Soc., 
Xxx. p. 463). 


Annalen der Physik und Chemie, Bd. xxviii., No. 7, July 
1886.—Th. Schréder} experimental investigation of the influence 
of temperature upon elastic reaction. The experiments were 
made with three wires, respectively of silver, iron, and german 
silver. The elastic reaction was greatest with the first, least 
with the last of these, and the change in the elastic reaction 
produced by change of temperature followed the same order.— 
E. Warburg, remarks on the pressure of saturated vap i 
cusses relation between vapour-pressure ang 
surface.—W, Fischer, on the pre 
liquid and above solid subs f 
ice and water. 
ential coefficien 
saturated 


ture. 
But enough has been said, M. Friedel concluded, to enlist 
your interest in mineralogy, a science whose progress has been 
‘rapid, whose methods are being constantly renewed, and which 
in every respect deserves the attention of inquiring minds. 


eee 
SCIENTIFIC SERIALS 


Amzrican Fournal of Scienze, Auzust.—Oa hitherto unrecoz- 
nised wave-lengths, by S. P. Langley. The object of the 
laborious and delicate operations here fully described has been, 
not so much to settle the theoretical questions involved in deter- 
mining the relation between dispersion and wave-length, as 
to enable future observers to determine the visible or invisible 
wave-lengths of any heat, whether from a celestial or terrestrial 
source, observed in any prism. A knowledge will thus be 
gained of the intimate constitution of radiant bodies, which an 
acquaintance with the vibratory period of their molecules can 
usually alone afford. These researches into the whole unex- 
plored region of infra-red energy both from celestial and terres- 
trial sources have led to the certain determination of wave- 
lengths greater than o’oo5 mm. Radiations have also been 
recognised whose wave-length exceeds 0°03 mm., so that, while 
the wave-length known to Newton has been directly measured 
to nearly eight times, there is probable indication of wave-lengths 
far greater. The gulf between the shortest vibration of sound 
and the longest known vibration of the ether has thus in some 
-measure been already bridged over.—On the chemical ' compo- 
sition of herderite and beryl, with note on the precipitation of 
aluminium and separation of beryllium and aluminium, by S. 
L. Penfield and D. N. Harper. The composition of herderite 
is shown to be an isomorphous mixture of CaBeFPO, with 
CaBe(OH)PO,, which may be written CaBe(FOH)PO,, or a 
salt of phosphoric acid, two of whose hydrogen atoms have been 
replaced*by a bivalent element, and the third also by a bivalent 
element whose other free affinity has been satisfied by a fluorine 
atom or hydroxyl. Chemically it is closely related to wagnerite, 
triplite, and triploidite, these minerals offering the best illustra- 
tion of the isomorphism of F and OH. In crystallisation, 
herderite is orthorhombic, with a prismatic angle of nearly 120°. 

Regarding water as an essential constituent of beryl, the 
authors add $§1,0 to its usually accepted formula, writing it 
Hi Beç Al SiOz. Its theoretical composition, according to this 
formula, becomes SiO, 65°81 ; AlO; 18°83; BeO 13°71; H,O 
1°65. Specific gravity, 2°705.—Communications from the U.S. 
Geologica Survey, Division of the Rocky M8untains, by Whitman 
Cross and L. G, Eakins, The present paper deals with ptilolite, 
anew mineral occurring in cavities. of a more or less vesicular: 
augite-andesite, which is found in fragfents in the Tertiary cg 
glomerate beds of Green and Table Meuntains, Jefferson g 
Colorado. It is described as a white substance in 
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archipelagoes are treated with equal thorgughnesf, and the 
work is provided wit) a map of the indian (cean, an 
index, and numerous well-executed woodcuts. n 





e 
LETTERS TO THE EDITOR 


{Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspoRdents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications. 

{The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space ts so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


Physiological Selection and the Origin of Qpecies 


In the Yournal of the Linnean Society (Zoology, No. 115, 
1886, p. 350, footnote) Mr. Romanes says : “I cannot find that 
any previous writer has alluded to the principle which®t is the 
object of the present paper to enunciate, and which is explained 
in the succeeding paragraphs.” 

But in the fourth edition of the ‘“‘ Origin of Species” (1866), 
p. 311, the following passage occurs, in which the main idea 
of © phgsinlesical selection” is clearly alluded to. 

‘Tt may be admitted, on the principle above explained, that 
it would profit an incipient species if it were rendered in some 
slight degree sterile when crossed with its parent-form or with 
some other variety ; for thus fewer bastardised and. deteriorated 
offspring evaald. be produced to commingle their blood with the 
newly-forming variety.” 

The author then goes on to show that, as he believed, this 
kind of sterility could not bę increased by natural selection—a 
discussion with which I am not now concerned, I have other 
evidence to show that my father was familiar with the principle 
of physiological selection, and, moreover, that he did not regard 
it with any great favour, R 

In Mr. Belt’s ‘ Naturalist in Nicaragua” (1874), a suggestion 
is made, identical with that of Mr. Romanes in the Linnean 
Sfournal. Mr. Belt says (p. 207) :—'* The varieties that arise 
can seldom be separated from the parent form and from other 
varieties until they vary also in the elements of reproduction, 
... As long as varieties interbreed together and with the 
parent form, it does not seem possible that a new species could 
be formed by natural selection, excepting in cases of geographical 
isolation. All the individuals might vary in some one direction, but 
they could not split up into distinct species whilst they occupied 
the same area and interbred without difficulty. Before a variety 
can become permanent, it must either be separated from the 
others or have acquired some isinclination or inability to 
interbreed with them. As long as they interbreed together, 
the possible divergence is kept within narrow limits, 
but whenever a variety is produced the individuals of 
which have a partiality for interbreeding, and some amount 
of sterility when crossed with another form, the tie that bound 
it to the central stock is loosened, and the fpundation is laid for 
the formation of a new species. Further “divergence would be 
unchecked, br only slightly checked, and the elements of repro- 
duction having begun to vary, would probably continue to 
diverge from the parent form, for Darwin has shown that any 
organ in which a species has begun to vary is liable to further 
change inghe same direction. Thus one of the best tests of the 
spegific difference of two allied forms living together is their 

Fility when crossed, and nearly allied species separated by 
geographical barriers are more likely to interbreed than those 
inhabiting the same area.” 

In my copy of Belt’s book the words ‘‘ No, No,” are pencilled 
in my father’s handwriting on the margin, opposite the sentence 
* All the individuals might vary in some one direction, but they 
could noś split up into distinct species whilst they occupied the 
same area and interbred without difficulty.” 

Cambridge, August 27 FRANCIS DARWIN 


s 
NEITHER Mir. Galton nor Mr. Meldola have had time or 
opportunity to consult myeoriginal paper before writing their 
comments on the NATURE abstract. I will, therefore, consider 


1 A corresponding but not identical passage occurs in the sixth edition, 
P+ 247. 
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those of their remarks which have beep anticipated in the 
aper, ‘ 

K Mr Galton writes :—“‘ It has long seemed to me that the 
primary characteristic of a variety resides in the fact that the 
individuals wh® compose it de not, as a rule, care to mate With 
those who are outside their pale, but form through their own 
sexual inclinations a caste by themselves.” Now, I have fully 
recognised this principle as one among several others which is 
accessory to, although independent of, physiological selee 
tion: see L.S. paper, p. 3775 where also reference is given to 
the ‘‘ Origin of Species,” showing that this factor was likewise 
recognised by Mr. Darwin as one of importance in the preven- 
tion of intercrossing. But, inasmuch asethis factor—which may 
be called psychological selection—can only apply to the case of 
the Vertebrata,! I-am disposed to think that it is of much less 
general importance than the other factors which I have men- 
tioned as accessory to physiological selection, and which, taken 
altogether, furnish a complete theoretical explanation of the facte 
that sterility between natural species is not invariably absolute, 
but occurs in all degrees. For, ‘‘in all these cases where the 
principles of physiological selection have been in any degrce 
accidentally assisted by other conditions, a correspondingly less 
degree of variation in the reproductive system would have been 
needed to differentiate the species” (p. 377): 

hus far, therefore, Mr. Galton is really in full agreement 
with me. But he goes on to say :—‘‘ If a variety should arise 
in the way supposed by Mr. Romanes, merely because its mem- 
bers were more or less infertile with others sprung from the 
same stock, we should find numerous cases in which members of 
the variety consorted with outsiders.” But how can we possibly 
know that such is not the case? If my theory is true, it musi 
follow, as Mr. Galton says, that such unions would be more 
or less sterile, and, as this sterility is itself the only variation 
which my theory supposes to have arisen in the first instance, 
ex hypothesi we can have no means of observing whether or not 
the individuals which present this, variation ‘‘ consort with oyt- 
siders,” or with those individuals which do not present it. 
Lastly, in as far as it is true that “we hardly ever observe pair- 
ings between animals of different varieties when living at large 
in the same or contiguous districts,” the fact in no way makes 
against my theory of physiological selection : it only serves to 
supplement this theory, in the case of higher animals, by what 
I regard with Mr. Galton as the proved facts of psychological 
selection. 

The letter by Mr. Meldola is a masterpiece of Darwinian 
thinking, and on this account I am glad to find myself much 
more in agreement with him than he appears to suppose. For 
when he reads my full paper he will see that I have taken pre- 
cisely the same view upon natural selection as a possible cause 
—or, rather, accessory promoter—of specific sterility as thot 
to the statement of which the larger part of his letter is devoted. 
I may remark, however, that of all parts of my paper I regard 
this as the most speculative and least secure. And thi, first, 
because Mr. Darwin himself, after profond meditation upon 
the subject, came to the conclysion that natural selection could 
not operate so as to induce sterility ; and, next, because the 
supposition that it does so operate involves one of the most 
difficult and complex questions in_the whole philogophy of 
evolution—namely, whether it is possible for natural selection to 
modify an entire ¿ye without reference to benefit of its con- 
stituent zdividuals. Now, although for reasons which neel 
not herg be detailed, I have been led, like Mr. Meldola, to 
take a different view from that of Mr. Darwin, and to conclude 
that natural selection may benefit the type without reference to 
the individual, still I regard this conclusion as so highly specu- 
lative that I am glad to think the much more cevtain theory of 
physiological selection is not vitally affected either by its accept- 
ance or its rejection. If it is true that natural selection may be 
able to modify an orggnic type (as my critic and myself agree in 
arguing, the type in this case being a variety) by conferring on 
it the bene&t of sterility with its parent form, notwithstanding 
that this cannot be effected through benefit conferred on any of 
the constituent individuals, then all we have to say in the 
present connection is that watural selection is probably one of 


| the many other causes which lead to physiological selection. 


1 This, at least, is what I stat@in the paper. 
gests that the principle may be extended even to plants, through “the 
selective appetites of the insects which carry the pollen.” This suggestion 
is unquestionably original, and bears the stamp of its author's ingenious 
mind. Moreover, considerable probability is, I think, lent to the suggestion 
by the observations of Mr. Bennett and others on individual insects selecting 
similarly coloured flowers on which to feed (see Fourn. L.S., 1883). 


Mr. Galton, however, sug- 
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On the other hand, if. natural sejection cannot thus operate, all 
we have to say is that thre still remain many other causes ade- 
quate to explain the occurrence of physiological selection—to 
wit,, those causes which are concerned in the, occurrence of 
variation in general. . 

The essay by Prof. Weismann on the influence of isolation, to 
which Mr. Meldola refers, is so replete with facts and arguments 
unconsciously bearing on my theory, that in „writing my pre- 
Ifminary paper it appeared advisable to reserve so rich a mine 
for subsequent working out in detail. In my paper, therefore, I 
have merely alluded to Prof. Weismann as one among the com- 
paratively few evolutionists who have hitherto sufficiently con- 
sidered the influence of independent variation (or the prevention 
of intercrossing) in the evolution of species. 

It only remains to consider Mr. Meldola’s extremely able 
criticism of my view that natural selection ought not in strictness 
to he regarded as a theory of the origin of species, but rather as 
a theory of the development of adaptive modifications. My 
argument is that natural selection can only be a theory of the 
origin of species in so far as species differ from one another in 
points of utilitarian significance ; and that even then it is only a 
theory of the origin of species, as it were, incidentally: the 
raison d@’tire of natural selection is in all cases that*of evolving 
adaptations (whether these be characteristic of species onlyg or 
likewise of higher taxonomic divisions); and if in some cases 
the result of performing this function is that of raising a variety 
into a species, such a result is merely collateral, or, in a sense, 
accidental. No doubt if species always and only differed from 
one another in points of utilitarian’ character, the collateral 
nature of the result might be disregarded, and the theory would 
become a theory of the origin of species in virtue of its being a 
theory of the development of adaptations. But, as a matter of 


fact, species are very far from being always and only distinguished ; 


from one an sther in points of utilitarian character, and in so far 
as they are not thus distinguished natural selection is obviously 
in no sense a theory of the origin of species, Again, and more 
particularly, the one feature which more than any other serves 
to distinguish species from species is that of mutual sterility, and 
it would be a bold flight of speculation to affirm that this has 
been in all cases the result of natural selection, when even Mr. 
Darwin was reluctantly compelled to conclude that such could 
not be the result of natural selection in any case. On the other 
hand, my theory of physiological selection explains this very 
general feature of specific distinction quite independently of 
natural selection ; and then goes on to show that, when once 
this primary distinction has arisen, many others of a secondary 
kind will ensue, both with and without the assistance of natural 
selection, 

Now, the objection which Mr. Meldola adduces against this 
argument is that I t:ave not proved physiological selection to be 
independent of natural selection. In other words, he does not 
dispute the probable truth of my theory; but he says that, 
granting its truth, it js still only “one particular phase of natural 
selection.” But surély the burden of proof here lies on the side 
of my critic. If he can show any sufficient reason for going 


much further than I have ventured to go in out-Darwining ! 


Darwin—or for holding that natural selection may not merely 
help in énducing sterility in some cases, but has been the sole 
cause of it in all cases—then I should welcome his proof as show- 
ing that the principles of physiological selection ultimately and 
in all cases rest on those of natural selection. But, clearly, it is 
for him to prove his positive: not for me to prove what Z regard 
as an almost preposterous negative. 


So much for the main criticism. But he adds this rider, 


namely, that, as the struggle for existence is always most severe , 


between the ost closely related forms, unless the new or 
sexually protected form arising under physiological selection 
possesses some distinct advantage over the old or parent form, 
it will be exterminated’ by the latter quige as effectually as it 
would be'by intercrossing in the absence of physiological selec- 
tion. To this I may answer in the words of my ffl paper :— 
“ So long as there is no actual detriment arising to the variety 
on account of its being sexually separated from the parent, any 
ideas derived from the theory of r&tural selection are plainly 
without bearing upon the subject” (p. 406). In other words, so 
long as in all other respects of ormanisation the sexually sepa- 
rated variation is not less “fit” than its parent stock, so long 
there is no reason to anticipate any disadvantage in the struggle 
for existence. And forasmuch as the sexual separation arises 
only by way of a variation locally affecting the reproductive 
system, when the variation is first sexually separated, it will in 
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. writing in NATURE for April 8 (p. 537), 


all other fespects rgsemble its parent stock, and so be able to 
compete ith it on equal terms—meye numerical inferiority 
being without significance where intercrossing is prevented. Ít 
was in oMler to convey this meaning that I proposed®as an 
alternative name of my theory, ‘ Segregation of the Fig” ; seeing 
that before any physiological segregation can take place there 
must be organisms to be segregated, and that unless these 
organisms had already proved themselves fitted to survive in the 
struggle for existence, in existence tley could not be. But I do 
not call physiological selection ‘ Segregation of the Fittest,” 
because, unlike natural selection, it is in no way concerned with 
the principle of conflict. So long as the organisms which have 
been separated by physiological selection are sufficiently fit to 
have previously passed muster at the hands of natural selection, 
there is no reason why the daughter type should be fitter than 
the parent. 

But, so far as I can see, the only material point of difference 
between Mr. Meldola and myself consists in his regarding 
physiological selection as ‘‘subordinate” to natural selection, 
while I consider the two as quite independent principles, 
althoug®, as explained in my paper, I believe that they fre- 
quently and in several ways play into each other’s hands. 

GEORGE J. ROMANES 

Geanies, Ross-shire, N.B., August 30 


PO aag 


Earth-Currents and Aurora 


THERE appears to have been a very remarkable and wide- 
spread earth-current storm on March 30 last, full particulars of 


| which it would be extremely useful to have on 48c8rd. My 


attention has been drawn to this storm through witnessing, on 
the evening of that day, one of the most vivid and interesting 
displays of the aurora that I have ewer seen. Mr. G. H, Kinahan, 
describes the same 
aurora as observed by him in Donegal between 8 and 9 pm., 
and notes its peculiar bright silvery type. It must, however, have 
been a far less imposing display at Donegal, where the weather 
was less favourable, than at Kingstown, where I saw it between 
9 and 10 p.m., the most brilliant display occurring between 9.30 


; and 9.45 p.m. From the northerly horizon there rolled up tò 


the zenith in quick succession streams and masses of white light, 
until the whole face of the sky to the north and west was illu- 
minated with swiftly mounting flames of silvery whiteness and 
wonderful beauty, A correspondent in NATURE for April 15 
(p. 559) describes the same aurora witnessed by him between 8 
and II p.m. on March 30, at Königsberg, in Prussia, 

According to the Electrician (April 2, p. 404), on the morn- 
ing of March 30a violent earth-current storm occurred in London, 
stopping all telegraphic work for some me. During the same 
day strong earth-currents are reported on the Mediterranean 
cables, and in the afternoon of that day (March 30) this terrestrial 
electric storm had reached India, lasting from 2 to 5 p.m., ang 
stopping work on the Bombay and Madras line. At the same 
time powerful earth-currents are reported on the Madras and 
Penang cable, causing work over it to be stopped from 3 till 
7 p.m. on March 30g Similar disturbances are reported on the 
Java cable, beginning the same afternoon, and becoming fainter 
on all lines at 10 p.m. Recently an account: has been published 


! of a great earth-current storm on the China and Japan cable on 


| 


March 30, and a diagram of the perturbations produced on 
that line is given in the Electrician for August 6. The storm 
began between 4 and 5 p.m., Shanghai time, on Mah 30, and 
lasted till 11 p.m. that day, the maximum strength of the ed\h- 
current on the cable occurring between 6 and 7 p.m. oe 
then equal to 3°6 milliamperes. Smaller renewals of the 
storm took place both in Europe and Asia on the morning of 
March 31. 

Perhaps some of the readers of NATURE can give further 
details of this extensive storm, and it would also be useful to 
have on record the magnetic perturbations noticed® on this 
occasion in different localities, and the time of their occur- 
rence. W. F. BARRETT 

Royal College of Seience, Dublin 
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Chlamydomyxa in the Engadine 


Your readers will be interested to hear that I have found here 
in Pontresina the very interesting Protozoon described twelve 
years ago, in the Quarterly Journal of Microscopical Science, by 
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Mr. Archer, of Dublin, under the name Chlamyd@myxa. Mr. 
Archer obtained his sp&cimens crawling upon, and into, the tissues 
of tie bog-moss (Sphagnum) in moor-pools in Westmath (so far as 
I recollect). He often found it in a spherical condition, encysted 
in a cellulose envelope, and more r&rely expanding into a most 
curious network of fine protoplasmic threads, upon which were 
observed very numerous oblong corpuscles, which slowly tra- 
velled along the threads,¢hus recalling the structure of Laby- 
rinthula described by Cienkowski. 

No one has found Archer’s Chlamydomyxa, or been in a 
position to confirm independently his description, up to the 
present date. He has kindly sent to me encysted specimens of 
the Chlamydomyxa, but these would not leave their cysts and 
exhibit the characteristic network and corpuscles ; and others 
whom he has wished to oblige by a sight of this interesting 
organism have also, I believe, failed to obtain the characteristic 
phase. ‘ (y 
I have from time to time searched for Chlamydomyxa when I 
have been in a moorland region and had my microscope with 
me, but have hitherto failed to find it. It was notgtherefore, 
with any great amount of confidence that I gathered some 
brownish tufts of Sphagnum from a small ditch (with slowly- 
running water) in a clearing in the pine-wood behind the tennis- 
court at Pontresina, and brought them to the hotel to search them 
for Chlamydomyxa. But I found a number of yellowish spheres 
about 1/150 inch, and less in diameter, which excited my sus- 
picions. After a brief delay these began to throw out proto- 
plasmic filaments, and soon around each was a wonderful series 
of branching stems of protoplasmic threads, reaching far away 
from the gentral yellow granular body and in the most varied 
directions. Along the threads minute oval corpuscles slowly 
streamed. ‘There is no doubt that this organism belongs to 
Archer’s genus Chlamydomyxa, and probably enough is speci- 
fically distinct from that wħich he found in Ireland, It is ex- 
tremely abundant in the Swiss locality. 

From what I have seen of Chlamydomyxa, I am now inclined 
to admit that it is /ess closely related to Cienkowski’s Laby- 
rinthula than I had previously supposed. The moving cor- 
puscles of Cienkowski’s organism are very much larger bodies 
than are the ovoid corpuscles of Chlamydomyxa. 

Pontresina, August 23 E. Ray LANKESTER 





THE BRITISH ASSOCIATION 


THE fifty-sixth annual meeting of the British Associa- 
tion was opened in Birmingham last night, when 
Lord Rayleigh resigned the Presidential chair to Sir 
William Dawson, Principal of McGill College, Montreal. 
Theattendance at the fourth, Birmingham meeting promises 
to be much above the average, and so far as the Birmingham 
people are concerned everything has been done to secure 
success. All the new public buildings, including Mason 
College and the fine new Art Gallery, have been placed 
at the disposal of the Sections. The reception-rooms, 
reading-rooms, writing-rooms, and gther general rooms, 
not omitting the smoking-room, ath all that could be 
desired. * All the leading clubs of the town have been 
thrown open to members ; facilities have been given for 
visiting the various manufactories in the town and 
neighbourhood; the industrial exhibition in Bingley 
Hall b&s been admirably arranged; while there is a 


P An e programme of social entertainments and 


excursions. Among the foreign visitors expected, one 
of the most distinguished is Prof. Haeckel. There is a 
very large representation, moreover, of colonial science. 
The Local Committee have prepared a very excellent 
Hand-Book of Birmingham for the use of the visitors, 
the various sections of which are written by specialists. 
After a General Introduction by Mr. G. J. Johnson, 
Part 1 deals with Old Birmingham, by Mr. S. Timmins. 
The various aspects of Modern Bimningham are treated 
of by different writers. The section on Art is by four 
speciaMst¥ and the Manufacturing Industries are de- 
scribed by Mr. C. } Woodward. Part 3 is devoted 
to Geology and Physiography, and is edited by Prof. 
C. Lapworth, who has been assisted in the various 
sections by several local geologists. Part 4, dealing with 
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Zoologł, is edited by Mr. W. R Hughes, F.L.S. who 
also has had the assistance of various local specialist- ; 
so with the Botany, edited by Mr. W. Mathews. The zp- 
pendix coniprises a variety of curious and useful informa- 
tion, while a pocket contains a useful sketch-map of the 
Geology of the Birmingham district, by Prof. Lapworth. 
lt will thus be seen that the Hand-Book, while well 
adapted for its special purpose, is likely to be of 
permanent value. 


INAUGURAL ADDRESS BY SIR J. WILLIAM Dawson, C.M Ga, 
M.A., LL.D., F.R.S., F.G.S., PRINCIPAL AND VICE- 
CHANCELLOR OF MCGILL UNIVERSITY, Monrrei il. 
CANADA, PRESIDENT 


TWENTY-ONE years have passed away since the last meeung 
of the British Association in this great central city of Eugl-m. 
At the third Birmingham meeting—that of 1865—I had the 
pleasure of being present, and had the honour of being one of 
the Vice-Presidents of Section C. At that meeting my fi-end 
John Phillips, one of the founders of the Association, occupierl 
the Presidential chair, and I cannot better introduce what I | avy 
tg say this evening than by the eloquent words in which he 
then addressed you :—‘‘ Assembled for the third time in this busy 
centre of industrious England, amid the roar of engines an! 
clang of hammers, where the strongest powers of nature are 
trained to work in the fairy chains of art, how softly and ntuagiy 
falls upon the ear the accent of Science, the friend of tha’ art, 
and the guide of that industry! Here where Priestley ana'ysed 
the air, and Watt obtained the mastery over steam, it wei) be 
comes the students of nature to gather round the standard whic 
they carried so far into the fie'ds of knowledge. And whin on 
other occasions we meet in quiet colleges and academic i alls, 
how gladly welcome is the union of fresh discoveries anl new 
inventions with the solid and venerable truths which are there 
treasured and taught. Long may such union last; the fai 
alliance of cultivated thought and practical skill ; for by it] borr 
is dignified and science fertilised, and the condition uf himan 
society exalted.” ‘These were the words of a man who, while 
earnest in the pursuit of science, was full of broad and b.ndly 
sympathy for his fellow-men, and of hopeful confidence in the 
future. We have but to turn to the twenty Keports ¢! thi- 
Association, issued since 1865, to see the reali-ation of thai 
union of science and art to which he so-confidently lovke ì fo: 
ward, and to appreciate the stupendous results which + ha. 
achieved. In one department alone—that to which my | rede 
cessor in this chair so eloquently adverted in Aberdees, the 
department of education in science—how much has been recom 
plished since 1865. Phillips himself lived to see a great n volu 
tion in this respect at Oxford. But no one in 1865 coul“ have 
anticipated that immense development of local schools of ~. tency 
of which your own Mason College and your admirable tec?! nical, 
industrial, and art schools are eminent efamples. Basel nth- 
general education given by the new system of Board--. 10ols, 
with which the name of the late W. E. Forster will ever be 
honourably connected, and extending its influence upward to 
special training and to the highest University examingtiors, this 
new scientific culture is opening paths of honourable ambition to 
the men and women of England scarcely dreamed of in 1865. 
I sympathise with the earnest appeal of Sir Lyon Playfiir, in 
his Aberdeen address, in favour of scientific education , but, 
visiting England at rare intervals, I am naturally more ims ressed 
with the progress that has been made than with the ve .atious 
delays which have occurred, and am perhaps hetter able to 
appreciate the vast strides that have been taker» in the dv ection 
of that complete and all-pervading culture in science which he has 
so ably advocated. 

No one could have anticipated twenty years ayo that a Bir- 
mingham manufactfirer, in whose youthful day. thtie vere no 
schools of science for the people, was about to endow a College, 


| not only worthy of this great city, but one of its brighte. orna 


ments.! Nor could any one have foreseen the great devel pment 
of local scientific Sociagies, like your Midland Insti:.te and 
Philosophical Society, which are now flourishing in every large 
town and in many of thoge of less magnitude. The period of 
twenty-one years that has elapsed since the last Binu.ngham 
meeting has also been an era of publicemuseums and iabora- 
tories for the teaching of science, from the magnificent rational 


* It was in 1865 that Sir Josiah Mason was, quietly and we out eny 
public note, beginning to lay the foundation of his orp hanage at I -dingt a 
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institutions at South Kêndngton and those of the gr&t Uni- 
versities and th~ir Colleges down to those of the schools and field- 
clubs in'country towns. It has besides been an era of gigantic 
progregs in original work and in pubẸcation—a progtess so rapid 
that workers in every branch of study have been reluctantly 
obliged to narrow in morg and, more their rangę of reading and 
of effort to keep abreast of the advance in their several depart- 
ments. Lastly, these twenty-one years have been characterised 
as the “‘coming of age” of that great system of philosophy with 
which the names of three Englishmen—Darwin, Spenéer, and 
Wallace—are associated as ies founders. Whatever opinions 
one may entertain as to the sufficiency and finality of this philo- 
sophy, there can be no question as to its influence on scientific 
thought. On the one hand, it is inaccurate to compare it with 
so entirely different things as the discovery of the chemical ele- 
ments and of the law of gravitation ; on the other, it is scarcely 
fagr to characterise it as a mere “confused development” of the 
mind of the age. It is indeed a new attempt of science in its 
maturer years to grapple with those mysterious questions of 
origins which occupied it in the days of its infancy, and it is to 
be hoped that it may not, like the Titans of ancient fable, be 
hurled back from heaven, or, like the first motherg find the 
knowledge to which it aspires a bitter thing. In any case we 
should fully understand the responsibility which we incur when 
in these times of full-grown science we venture to deal with the 
great problem of origins, and should be prepared to find that in 
this field the new philosophy, like those which have preceded 
it, may meet with very imperfect success. The agitation of these 
subjects has already brought science into close relations, some- 
times friendly, so netimes hostile, it is to be hoped in the end 
helpful, with those great and awful questions of the ultimate 
destiny of humanity, and its relations to its Creator, which must 
always be nearer to the human heart than any of the achieve- 
ments of science on its own ground. In entering on such ques- 
tions we should proceed with caution and reverence, feeling that 
we are on holy ground, and that though, like Moses of old, we 
may be armed with all the learning of our time, we are in the 
presence of that which while it burns is not consumed ; of a 
mystery which neither observation, experiment, nor induction 
can ever fully salve. 

In a recent addre s, the Jate President of the Royal Society 
called attention to the fact thet, within the life-time of the older 
men of science of the present day, the greater part of the vast 
body of knowledge included in the modern sciences of physics, 
chemistry, biology, and geology has been accumulated, and the 
most important advances made in its application to such com- 
mon and familiar things as the railway, ocean navigation, the 
electric telegraph, electric lighting, the telephone, the germ- 
theory of disease, the use of anesthetics, the processes of metal- 
lurgy, and the dyeing of fabrics. Even since the last meeting 
in this city much of this great work has been done, and has led 
to general results of the most marvellous kind. What at that 
time could have appeated more chimerical than the opening up, 
by the enterprise of one British colony, of a shorter road to the 
East by way of the extreme West, realising what was happily 
called by Milton and Cheadle “ the new North-West Passage,” 
making Japan the next neighbour of Canada on the west, and 
offering to Britain a new way to her Eastern possessions; or 
than the possibility of this Association holding a successful 
meeting on the other side of the Atlantic? We have now an 
invitation to meet in Australia, and may, if we please, pro- 
ceed thither by the Canadian Pacific Railway and its new 
lines of steamers, returning by the Suez Canal.! To-day this 
is quite as feasible as the Canadian visit would have been in 
1865. It is sgience that has thus brought the once widely 
separated parts of the world nearer to each other, and is break- 
ing down those geographical barriers which have separated the 
different portions of our widely extended British race. Its work 
in this is net yet complete. Its goal to-daf is its starting-point 
to-morrow. It is as far as at any previous time from geeing the 
limit of its conquests, and every victory gained is but the open- 
ing of the way for a further advance. 

By its visit to Canada the British Asgociation has asserted its 
Imperial character, and has consolidated the scientific interests 
of Her Majesty’s dominions, in advance of that great gathering 
of the industrial products of all parts of the Empire now on ex- 
hibition in Loudon, and in advance of any political plans of 
._* It is expected that, on the completion of the whole of the connections 
of the Canadian Pacific Railway, the time from ocean to ocean may be 

` reduced to 116 hours, and from London to Hong Kong to 27 days. 


Imperial fed@tation,1 °There has even been a project before us 
for an International Seientific Convention? in which the great 
English Reybiblic of America shall take part—a project ahe 
realisation of which was to some extent anticipated in the fusion 
of the members of the Brftish and American Associations at 
Montreal and Philadelphia in 1884. Asa Canadian, as a past 
President of the American Association, and now honoured with 
the Presidency of this Association, I gay be held to represent 
in my own person this scientific union of the British Islands, of 
the various Colonies, and of the great Republic, which, what- 
ever the difficulties attending its formal accomplishment at pre- 
sent, is certain to lead to an actual and real union for scientific 
work. In furtherance of this I am glad to see here to-day in- 
fluential representatives of most of the British Colonies, of 
India, and of the United States. We welcome here also dele- 
gates from other countries, and though the barrier of language 
may at presem prevent a larger union, we may entertain the 
hope that Britain, America, India, and the Colonies, working 
together in the interest of science, may ultimately render our 
English taague the most general vehicle of scientific thought and 
discovery—a consummation of which I think there are, at present, 
many indications. 

But, while science marches on from victory to victory, its path 
is marked by the resting-places of those who have fought its 
battles and assured its advance. In looking back to 1865 there 
rise before me the once familiar countenances of Phiftps“Mur- 
chison, Lyell, Forbes, Jeffreys, Jukes, Rolleston, Miller, Spottis- 
woode, Fairbairn, Gassiot, Carpenter, and a host of others, 
present in full vigour at that meeting, but no more with us. 
These were veterans of science; but, alas! many then, young 
and rising in fame are also numbered with the dead. “It may be 
that before another Birmingham meeting many of us, the older 
members now, will also have passed away. But these men have 
left behind them ineffaceable monum®€nts of their work, in which 
they still survive, and we rejoice to believe that, though dead to 
us, they live in that company of the great and good of all ages 
who have entered into that unseen Universe where all that is 
high and holy and beautiful must go on accumulating till the 
time of the restitution of all things. Let us follow their example 
and carry on their work, as God may give us power and oppor- 
tunity, gathering in precious stores of knowledge and of thought, 
in the belief that all truth is immortal, and must go on for ever 
bestowing blessings on mankind. Thus will the memory of the 
mighty dead remain to us as a power which, 


“Like a star, g 
Beaco ns from the abode where the eternal are,’ 


I do not wish, however, to occupy your time longer with 
general or personal matters, but rather to take the opportunity 
afforded by this address to invites your atf€ntion to some ‘topics 
of scientific interest, In attempting to do this, I must have 
before me the warning conveyed by Prof. Huxley, in the 
address to which I have already referred, that in our time 
science, like Tarpeia, may be crushed with the weight of the 
rewards bestowed on her. In other words, it is impossible for 
any man to keep pace with the progress of more than one limited 
branch of science, and t is equally impossible to find an audience 
of scientific men of whom anything more than a mere fraction 
can be expected to take an interest in any one subject. There 
is, however, some consolation in the knowledge that a speaker 
who is sufficiently simple for those who are advanced specialists 
in other departments, will of necessity be also sufficiently simple 
to be understood by the general public who are specMlists in 


nothing. On this principle a geologist of the old school 
accustomed to a great variety of work, may hope so to scatter 


his fire as to reach the greater part of the audience. In en- 
deavouring to secure this end, I have sought inspiration from 
that ocean which connects rather than separates Britain and 
America, and may almost be said to be an English sed—the 
North Atlantic. The geological history of this depression of 
the earth’s crust, and its relation to the continental masses 
which limit it, may furnish a theme at once generally intelligible 
and connected with great questions as to the structure and 
histgry of the earth, whith have excited the attention alike of 
physicists, geologists, biologists, geographers, and eghnologists. 
Should I, in treating of these questions, appear to be sotewhat 
abrupt and dogmatic, and to indicafe rather than state the 


* I should note here, in connection with this, the valuable volume of 
‘Canadian Economics,” edited by Mr. D. A. P. Watt, which was one of 
the results of the Montreal meeting, 
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evidence of the general views announced, I trust you, 
attribute this to the exigencies of a short address. 

If we imagine an apserver contemplating the e&th from a 
convenient distance in space, and scrutinising its sous as it 
rolls before him, we may suppose him to be struck with the fact 
that eleven-sixteenths of its surface arg covered with water, and 
that the land is so unequally distributed that from one 
point of view he would see a hemisphere almost exclu- 
sively oceanic, while nearly the whole of the dry land is 
gathered in the opposite femisphere. He might observe that 
the great oceanic area of the Pacific and Antarctic Oceans is 
dotted with islands—like a shallow pool with stones rising above 
its surface—as if its general depth were small in comparison 
with its area, He might also notice that a mass or belt of land 
surrounds each Pole, and that the nerthern ring sends off to the 
southward three vast tongues of land and of mountain-chains, 
terminating respectively in South America, South Africa, and 
Australia, towards which feebler and insular processes are given 
off by the Antarctic continental mass. ‘This, some geo- 

ers have observed, gives a rudely three-ribhed aspect to 
the earth, though two of the three ribs are crowded together and 
form the Europ-asian mass, or double continent, while the third 
is isolated in the single continent of America. He might also 
observe that the northern girdle is cut across, so that the 
Atlantic opens by a wide space into the Arctic Sea, while the 
Pacific is contracted towards the north, but confluent with the 
Antara@tic ##eean. The Atlantic is also relatively deeper and 
less cumbered with islands than the Pacific, which has the 
higher ridges near its shores, constituting what some visitors to 
the Pacific coast of America have not inaptly called the ‘‘ back 
of the world,” while the wider slopes face the narrower ocean, 
into whielffor this reason the greater part of the drainage of the 
land is poured.” The Pacific and Atlantic, though both depres- 
sions or flattenings of the earth, are, as we shall find, different 
in age, character, and condigions ; and the Atlantic, though the 
smaller, is the older, and, from the geological point of view, in 
some respects the more important of the two, 

If our imaginary observer had the means of knowing anything 
of the rock-formations of the continents, he would notice that 
those bounding the North Atlantic are in general of great age, 
some belonging to the Laurentian system. On the other hand, 
he would see that many of the mountain-ranges along the Pacific 
are comparatively new, and that modern igneous action occurs 
in connection with them. Thus he might be led to believe that 
the Atlantic, though comparatively narrow, is an older feature 
of the earth’s surface, while the Pacific belongs to more modern 
times. But he would note in connection with this that the 
eldest rocks of the great continental masses are mostly toward 
their northern ends, and that the borders of the northern ring of 
land and certain ridges extending southwards from it constitute 
the most ancient and permanent elevations of the earth’s crust, 
though now greatly surpassed by mountains of more recent age 
nearer the equator. Before leaving this general survey we may 
make one further remark. An observer Jooking at the earth 
from without would notice that the margins of the Atlantic and 
the main lines of direction of its mountain-chains are north-east 
and south-west, and north-west and south-east, as if some early 
causes had determined the occurrence of glevations along great 
circles of the earth’s surface tangent to the polar circles, 

We are ihvited by the preceding general glance at the surface 
of the earth to ask certain questions respecting the Atlantic :— 
(1) What has at first determined its position and form? (2) 
What changes has it experienced in the lapse of geological time? 
(3) Whatgelations have these changes borne to the development 


of ife on the land and in the water? (4) What is its probable 
ture ? 


ill kindly 


Before attempting to answer these questions, which I shall i 


not take up formally’ in succession, but rather in connection 
with each other, it is necessary to state as briefly as possible 
certainageneral conclusions respecting the interior of the earth. It 
is popularly supposed that we know nothing of this beyond a super- 
ficial crest perhaps averaging 50,000 to 100,000 feet in thickness. 
It is true we have no means of exploration in the earth’s interior, 
but the conjoined labours of physicists and geologists have now 
proceeded sufficiently far to throw muclpinferential light on the 
subject, and to enable us to make some general affirmations With 

1 Dana? Manual of Geglogy,” introductory part. Green, ‘‘ Vestiges of a 
Molten Globe,” has summed up these facts, 

2 Mr. Mellard Reade, in two Presidential addresses before the Geological 


Society of Liverpool, has well illustrated this point and its geological con- 
sequence. 
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certainty ; and these it is the more necessary to state distinc'y, 
since the are often treated astmere supjeets of specu.ation an 
fruitless discussion. 

(1) Since the dawn of geological science it has been evdo . 
that the crustgon which we live must be supported o5 a Pass 
or partially liquid mass of héated rock, approaimately unifies 
in quality under the whole of its area. ‘This is a legiumaie cut 
clusion from the Wide distribution of vélcanic phenomena, ami 
from the fact that the ejections of volcanoes, while locally gt 
various kinds, are similar in every part of the world. It led "+ 
the old idea of a fluid interior of the earth, but this is now gree 
rally abandoned, and this interioy heated and plastic laye: > 
regarded as merely an under-crust. 

(2) We have reason to believe, as tle result of astronom. | 
investigations,! that, notwithstanding the plasticity ot liquidity 
of the under-crust, the mass of the earth—its nucleus as we n:a} 
call it—is practically solid and of great density and hardin as. 
Thus we have the apparent paradox of a solid yet Tuid earthy, 
solid in its astronomical relations, liquid or plastic for the p“ 
poses of volcanic action and superficial movements.” : 

(3) The plastic sub-crust is not in a state of dry ignei» 
fusion, but in that condition of aqueo-igneous or hydio-ther.c 
fusion which arises from the action of heat on moist ~ubstances, 
and which may either be regarded as a fusion or as A speci- v 
soRition at a very high temperature. This we lema from ie 
phenomena of volcanic action, and from the cumposition of i. 
volcanic and plutonic rocks, as well as from such chcn.. al 
experiments as those of Daubrée and of Tilden and shensie: « 3 

(4) The interior sub-crust is not perfectly homog« neous, sat 
may be roughly divided into two layers or magmas, as they h...e 
been called: an upper, highly siliceous cr acidic, of low spree 
gravity and light-coloured, and corresponding to such kind. 


e 


£ 
plutonic and volcanic rocks as granite and trachyte ; and 2 lowes, 
less siliceous or more basic, more dense, and more highly 
charged with iron, and corresponding to such ignecus rocky as 
the dolerites, basalts, and kindred lavas. It is interesting 1 ere 
to note that this conclusion, elaborated by Durocher ard \ -n 
Waltershausen, and usually connected with their names, ap) ears 
to have been first announced by John Phillips, in his *‘ Geo gi- 
cal Manual,” and as a mere common-sense deduct:on fiom the 
observed phenomena of volcanic action and the prol able results 
of the gradual cooling of the earth.+ It receives striking ¢ a- 
firmation from the observed succession df acidic and basic vel- 
canic rocks of all geological periods and in all localities. It 
would even seem, from receut spectroscppic investigations of 
1 ockyer, that there is evidence of asimilar succession of magmas 
in the heavenly bodies, and the discovery by Nordenskjo’d of 
native iron in Greenland basalts affords a probability tha: the 
inner magma is in part metallic.” 

(5) Where rents or fissures form in the uy per crust, the n a'c- 
rial of the lower crust is forced upward by the pressure of she 
less supported portions of the former, giving rise io voica ic 
phenomena either of an explosive or quiet character, % may be 
determined by contact with water. The ucderly.ng material 


-—- -- : ae ~, me 

1 Hopkins, Mallet, Sir William Thomscn, and Prof. G. H, I'arwin mein 
tain the solidity and rigidity of the earth on astronomical grounds; hut 
different conclusions have been reached by Hennesey, Delauxay, ard à` y. 
In America, Barnard and Crosby, Dutton, Le Conte, and Wadwvorth have 
discussed these questions. 7 

2 An objection has Leen taken to the effect that the sup prst d ellipsutual 
form of the equator is inconsistent with a plastic sub-crust. But this «thy s- 
oidal form is not absolutely certain, or, if it exists, is very minute 1m ey 
has in q recent lecture suggested the important cc nsideiation that a m1 ass 
may be slowly mobile under long-continued pressure, while yet rigid with 
reference to more sudden movements. 

3 Phil. Trans., 1884. Also Crosby in Proc. Boston Sa. Nate Ilota 
1883. ~~ 
4 Phillips says (“‘ Manual of Geology,” 1855, p. 493) :— If we regard © m 
(the internal crystalline rocks) as acquiring solidification by Coukug in 7. nes 
parallel to the surface, we should have sheets of granitic and basal r ok- 
generated below, the first uppermost, the last undermost, while ahı vc the 
several strata were prudyced in aseries beginning at the bottom:. In thts» ase 
the rocks of fusion may be called, with Lyell, Ayfegrne. Certaifiy unde: yar: 
t cular areas of country are found evidence of the liquefaction of one «<i cf 
igneous protlucts after the solidification of others. Many dyke» of basa’: tra _ 
versing granite show themsels to have been in fusion after the solidificat: .of 
the granite.” In varicus forms Phillips returns to this idea, as at pr 256 
and 564, in that unpretending gnanner which was his wont. Dr. Sterry Hant 
has kindly directed my attention to the fact of Phillips's right of prisnin in 
this matter. Durccher in 1857 elaborated the theory of magmas u. the 
Annales des Mines, and we ate indebted to Dutton, of the United "ates 
Gealogical Suivey, for its detailed application to the remarkable ve'o nk 
outflows of Western America. 

5 These basalts occur at Ovifak, Greenland. 


= = Andrews has feunga ~ <ul 
particles of iron in British basalts. 


Prestwich and Judd have refer: © in 


the bearing on general geology of these facts, and of Lockyer’s suggest ns 
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may also be carried to the surface by the agency of heated 
water, producing those qgiet discltarges which Hunt has named 
crenitic. It is to be observed here that explosive voleanic phe- 
nomena, and the formation of cones, are, as Prestwich has well 
remarked, characteristic of an old and thickened crust ; quiet 
ejection from fissures and. hydro-tlfermal action may have been 
more common in earlier periods and with a thinner over-crust. 

(6) The contraction 8f the earth’s interior*by cooling and by 
te emission of material from below the over-crust, has caused 
this crust to press downward, and therefore laterally, and so to 
effect great bends, folds, and plications; and theses modified 
subsequently by surface denydation constitute mountain-chains 
and continental plateaus. As Hall long ago pointed out, such 
lines of folding have beén produced more especially where thick 
sediments had been laid down on thesea-bottom. Thus we have 
here another apparent paradox, namely, that the elevations of the 
earth’s crust occur_in the places where the greatest burden of 
detritus has been laid down upon it, and where consequently the 
crust has been softened and depressed. We must beware, in 
this connection, of exaggerated notions of the extent of contrac- 
tion and of crumbling required to form mountains. Bonney has 
well shown, in lectures delivered at the London Institution, that 
an amount of contraction, almost inappreciable in comparison 
with the diameter of the earth, would be sufficient ; "and that as 
the greatest mountain-chains are less than 1/600 of the ea:@h’s 
radius in height, they would on an artificial globe a foot in dia- 
meter be no more important than the slight inequalities that 
might result from the paper gores overlapping each other at the 
edges. 

(7) The crushing and sliding of the over-crust inplied in these 
movements raise some serious questions of a physical character. 
One of these relates to the rapidity or slowness of such move- 
ments, and the consequent degree of intensity of the heat 
developed, as a possible cause of metamorphism of rocks. 
Another has reference to the possibility of changes in the equili- 
brium of the earth itself as resulting from local collapse and 
rigging. These questions in connection with the present disso- 
ciation of the axis of rotation from the magnetic poles, and with 
changes of climate, have attracted some attention,? and probably 
deserve further consideration on the part of physicists. In so 
far as geological evidence is concerned, it would seem that the 
general association of crumbling with metamorphism indicates a 
certain rapidity in the process of mountain-making, and conse- 
quent development of heat, and the arrangement of the older 
rocks around the Arctic basin forbids us from assuming any 
extensive movement of the axis of rotation, though it does not 
exclude changes to a limited extent. I hope that Prof. Darwin 
will discuss these points in his address to the Physical Section. 

I wish to formulate these principles as distinctly as possible, 
and as the result of ‘all the long series of observations, calcula- 


tions, and discussions since the time of Werner and Hutton, and | 


in which a vast number of able physicists and naturalists have 
borne apart, because.they may be considered as certain deduc- 
tions from our actual knowledge, and because they lie at the 
foundation of a rational physical geology. 

We may popularise these deductions by comparing the earth 
to a drupe or stone-fruit, such as a plum or peach, somewhat 
dried up. It has a large and intensely hard stone and kernel, a 
thin pulf made up of two layers, an inner more dense and dark- 
coloured, and an outer less dense and lighter-coloured.. These 
constitute the under-crust. On the outside it has a thin membrane 
or over-crust. In the process of drying it has slightly shrunk, 
so as to produce ridges and hollows of the outer crust, 4nd this 
outer crust has cracked in some places, allowing portions of the 
pulp to ooze out—in some of these its lower donk substance, in 
others its uppeg and lighter material. The analogy extends no 
further, for there is nothing in our withered fruit to represent 
the oceans occupying the lower parts of the surface or the deposits 
which they have laid down. 

Keeping in view these general conclusidhs, let us now turn to 
their bearing on the origin and history of the North Atlantic. 

Though the Atlantic is a deep ocean, its basin does not con- 
stitute so much a depression of tH® crust of the earth as a 
flattening of it, and this, as recent soundings have shown, witha 
slight ridge or elevation along its middle, and banks or terraces 

t Hall (American Association Address, 1887, subsequently republished, with 
additions, as ‘‘ Contributions to the Geological History of the American Conti- 
nent,” Mallet), Rogers,sDana, Le Conte, &c. 

Z See recent papers of Oldham and Fisher in the Geological Magazine and 
Philosophical Magazine, July 1886. Also Péroche, ‘‘ Revol. Polaires”’ 
(Paris, 1886). 
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fringing tl edges, so that its form is not so much that of a basin 
as that of @shallow plate with its middle alittle raised. Its true 
permanentlmargins are composed of partions of the over-crust 
folded, ridged up, aiid crushed, as if by làteral pressure emanat- 
ing from whe sea itself. We cannot, for example, look® at a 
geological map of Ameriga without perceiving that thg Appala~ 
chian ridges, which intervene between the Atlantic and the St. 
Lawrence Valley, have been driven bodily back by a force acting 
from the east, and that they have resisted this pressure only 
where, as in the Gulf of St. Lawrenee and the Catskill region 
of New York, they have been protected by outlying masses of 
very old rocks, as, for example, by that of the Island of New- 
foundland and that of the Adirondack Mountains. The admir- 
able work begun by my friend and fellow-student, Prof. James 
Nicol, followed up by Hicks, Lapworth, and others, and now, 
after long controversy, fully confirmed by the recent observations 
of the Geological Survey of Scotland, has shown the most intense 
action of the same kind on the east side of the ocean in the 
Scottish hi@hlands; and the more widely distributed Eozoic 
rocks of Scandinavia may be appealed to in further evidence of _ 
this. 1 š 
If wefiow inquire as to the cause of the Atlantic depression, 
we must go back to a time when the areas occupied by the 
Atlantic and its bounding coasts were parts of a shoreless sea in 
which the earliest gneisses or stratified granites of the Laurentian 
age were being laid down in vastly extended beds. These 
ancient crystalline rocks have been the subject of ganch discus- 
sion and controversy, and as they constitute the lowest and 
probably the firmest part of the Atlantic sea-bed, it is necessary 
to inquire as to their origin and history. Dr. Bonney, the late 
President of the Geological Society, in his anniversary address, 
and Dr. Sterry Hunt, in an elaborate paper comwmeinicated to 
the Royal Society of Canada, have ably summed up the hypo- 
theses as to the origin of the oldest Laurentian beds. At the 
basis of these hypotheses lies the aglmission that the immensely 
thick beds of orthoclase gneiss, which are the oldest stratified 
rocks known to us, are substantially the same in composition 
with the upper or siliceous magma or layer of the under-crust. 
They are, in short, its materials either in their primitive condi- 
tiun or merely re-arranged. One theory considers them as 
original products of cooling, owing their lamination merely to 
the successive stages of the process. Another view refers them 
to the waste and re-arrangement of the materials of a previously 
massive granite. Still another holds that all our granites really 
arise from the fusion of old gneisses of originally aqueous origin ; 
while a fourth refers the gneisses themselves to molecular 
changes effected in granite by pressure. These several views, 
in so far as they relate to the oldest or fundamental Laurentian 
gneiss, may be arranged under the following heads :—(1) Exdo- 
Plutonic, or that which regards all the old gneisses as molten 
rocks cooled from without inward in gyiccessive layerg.? (2) 
Lxoplutonic, or that which considers them as made up of matter 
ejected from below the upper crust in the manner of volcanic 
action.® (3) Metamorphic, which supposes the old gneisses to 
arise from the crystallisation of detrital matter spread over the 
sea-bottom, and either igneous or derived from the decay of 
igneous rocks,4 (4) Chaotic or Thermo-chaotic, or the theory of 
deposit from the turkid waters of a primzval ocean either with. 
or without the aid of heat.5 In one form this was the old theory 
of Werner. (5) Crenitic or Hydro-thermic, which supposes the 
action of heated waters penetrating below the crust to be con- 
stantly bringing up to the surface mineral matters in solution and 
depositing these so as to form feldspathic and other rocks.® * 

* Address to the Geological Section, by Prof. Judd, Aberd meeting, 
1885. According to Rogers, the crumpling of the Appalachians reduced 
a breadth of 158 miles to about 60. ° 

2 Naumann, Phillips, Durocher, McFarlane, &c. 

3 Clarence King, Tornebohm, Marr, &c. ‘ 

4 Lyell, Kopp, Reusch, Judd, &c. 5 Scrope, Delabeche, Daubrée. | 

6 Hunt, doc. cit. The following is Dr. Hunt’s summary statement of this 
theory :—‘‘ The globe consolidating at the centre left, it is conceived, a super- 
ficial layer of basic silicates, which has yielded all the fixed elements of the 
earth’s crust. This layer formed the first land and the floor of the primzyal 
sea, the acid waters of which, permeating and partially deconsposing it, 
became thereby chemically neutralised. This last-cooled layer, mechanically 
disintegrated, saturated with water, and heated by the central mass, was the 
source of mineral springs, holding in solution the silicates which built up the 
ancient gneisses and similer rocks. Granitic veins and zeolites are due to 
sumivals of the prozess which generated the gneissic rocks. The hypothesis 
of their formation from materials brought to the surface byqnineral springs 
from the primitive basic layer affords, it is claimed, the element? of a com- 
plete and intelligible explanation of the omgin of the Eozoic rocks. ‘lhis 
upward lixiviation of the primitive mass, and the deposition over it of an 
acidic granite-like rock, would leave below a highly basic material, and the 

4 division of the mass thus established would correspond to that of the trachytic 


Sept. 2, 1886] - 





It will be observed, in regard to these theories, af: none of 
them supposes that the old gneiss is an ordinary sement, but 
that all regard it as forħed in exceptional %ircumstances, these 
circumstances being the absence of land and of sub-afrial decay 
of rock, and the presence wholly or principally of the material 
of the upper surface of the recently haRlened crust. This being 
granted, the question arises, Ought we not to combine these 
several theories and to believe that the cooling crust has hardened 
in successive layers from without inward ; that at the same time 
fissures were locally discharging igneous matter to the surface ; 
that matter held in suspension in the ocean, and matter held in 
solution by heated waters rising from beneath the outer crust. 
were mingling their materials in the deposits of the primitive 
ocean? It would seem that the combination ofall these agencies 
may safely be invoked as causes of the pre-Atlantic deposits. 
This is the eclectic position which I endeavoured to maintain in 
my address before the Minneapolis meeting of the American 
Association in 1883, and which I still hold to be imevery way 
probable. 

A word here as to metamorphism, a theory which, like many 
others, has been first run to death and then discredtted, but 
which to the moderate degree in which it was originally held by 
Lyell is still valid. Nothing can be more certain than that the 
composition of the Laurentian gneisses forbids us to suppose that 
they can be ordinary sediments metamorphosed. They are 
rocks peculiar in their origin, and-not paralleled unless excep- 
tionally in“ later times, On the other hand, they have un- 
doubtedly experienced very important changes, more especially 
as to crystallisation, the state of combination of their ingredients, 
and the development of disseminated minerals ;1 and while this 
may in paré þe attributed to the mechanical pressure to which 
they have been subjected, it requires also the action of hydro- 
thermic agencies. Any theory which fails to invoke both of 
these kinds of force must necessarily be partial and imperfect. 

But all metamorphic rocks®are not of the same character with 
the gneisses of the Lower Laurentian. Even in the Middle 
and Upper Laurentian we have metamorphic rocks, e.g. quartzite 
and limestone, which must originally have been ordinary aqueous 
deposits. Still more in the succeeding Huronian and its asso- 
ciated series of beds, and in the Lower Palzeozoic, local meta- 
morphic change has been undergone by rocks quite similar to 
those which in their unaltered state constitute regular sedimentary 
deposits. In the case of these later rocks it is to be borne in 
mind that, while some may have been of volcanic origin, others 
may have been sediments rich in undecomposed fragments of 
silicates. It is a mistake to suppose that the ordinary decay of 
stratified siliceous rocks is a process of kaolinisation so perfect as 
to eliminate all alkaline matters. On the contrary, the fact, 
which Judd has recently well illustrated in the case of the mud 
of the Nile, applies to a great number of similar deposits in all 
parts ofthe world, and®$hows that the finest sediments have not 
usually been so completely lixiviated as to be destitute of the 
basic matters necessary for their conversion into gneiss, mica- 
schist, and similar rocks when the necessary agencies of meta- 
morphism are applied to them, and this quite independently of 
any extraneous matters introduced into them by water or other- 
wise, Still it must be steadily kept in view that many of the 
old pre-Cambrian crystalline rocks must Shave been different 
originally frem those succeeding them, and that consequently 
these last even when metamorphosed present different characters. 

I may remark here that, though a palzontologist rather than 
a lithologist, it gives me great pleasure to find so much attention 
now given in this country to the old crystalline rocks, and to 
their stud? microscopically and chemically as well as in the 
fig, a work in which Sorby and Allport were pioneers. Asa 
pupil of the late Prof. Jameson, of Edinburgh, my own attention 
was early attracted to the study of minerals and rocks as the 
stable foundations of geological science ; and as far back as 1841 
I had learnt of the late Mr. Sanderson, of Edinburgh, who 
worked “at Nicol’s sections, how to slice rocks and fossils ; and 
since that time I have been in the habit of examining everything 


and doleritic magmas, which have been conjectured to be the sources of two 
great types of eruptive rocks. Inasmuch, however, as according to the 
present hypothesis these two layers of basic and acidic matters are the 
results of aqueous action, and not of an original separation in a plutonic ma&, 
as imagined by Phillips and Durocher, their composition would be subiect to 
many local variations.” . j 

The first of these is what Bomney has called Metastasis. The second 
and third come under the name Metacrasis. Afethylosis, or change of 
substance, is altogether exceptional, and not to be crcdited except on the 
best evidence, or in cases where volatile matters have been expelled, as in 
the change of hematite into magnetite, or of bituminous coalinto anthracite. 
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with the microscope. The modgrn developments in thi» direction 
are therefére very gratifying, even théugh, as is natural, they 
may sometimes appear to be pushed to» far or their value 
over-estimated. y 

That these old gneisses were deposited not only in what is 
now the bed of the Atlantic, but also on the great continental 
areas of America and Europe, any one gvho considers the wide 
extent of these rocks represented on the map recently published 
by Prof. Hull can readily understand (Trans. Royal Irish 
Academy). It is true that Hull supposes that the basin of the 
Atlantic itself may have been land at this time, but there is n» 
evidence of this, more especially a$ the material of the gneis» 
could not have been detritus derived fyom sub-aérial decay of 
rock. 

Let us suppose, then, the floor of old Ocean covered with a 
flat pavement of gneiss, or of that material which is now gneiss. 
the next question is, How and when did this original bed become 
converted into sea and land? Here we have some things certain, e 
others most debatable. That the cooling mass, especially if 1: 
was sending out volumes of softened rocky material, either in 
the exoplutonic or in the crenitic way, and piling this on thy 
surface, must soon become too small for its shell, is apparent ; 
but when ard where would the collapse, crushing, and wrinkling 
ineyjtable from this cause begin? Where they did begin 15 
indicated by the lines of mountain-chains which traverse th: 
Laurentian districts ; but the reason why is less apparent. The 
more or less unequal cooling, hardening, and conductive power 
of the outer crust we may readily assume. The driftage un- 
equally of water-borne detritus to the south-west by the bottom 
currents of the sea is another cause, and, as we shall soon sce. 
most effective. Still another is the greater cooling and harden- 
ing of the crust in the polar regions, and the tendency to collaps, 
of the equatorial protuberance from the slackening of the earth’ 
rotation. Besides these the internal tides of the earth’s substance. 
at the times of solstice would exert an oblique pulling force on 
the crust, which might tend to crack it along diagonal line- 
From whichever of these causes or the combination of the whole, 
we know that within the Laurentian time folded portions of the 
earth’s crust began to rise above the general surface in bioa? 
belts running from north-east to south-west, and from north-we-! 
to south-east, where the older mountains of Eastern America 
and Western Europe now stand, and that the subsidence of th 
oceanic areas allowed by this crumpling of the crust permite.’ 
other areas on both sides of what is now the Atlantic to form 
limited table-lands.1_ This was the beginning of a process rv 
peated again and again in subsequent times, aud which began 
in the Middle Laurentian, when for the first time we find hed. 
of quartzite, limestone, and iron ore, and graphitic beds, in- 
dicating that there was already land and water, and that the <a, 
and perhaps the land, swarmed with animal and plant lif: of 
forms unknown to us for the most part now. Independentiy of 
the questions as to the animal nature of Eozoon, I hold thai we 
know, as certainly as we can know anything inferentially.¢of the 
existence of these primitive forms of life. I€% were to conjecture 
what were the early forms of plant and animal life, I would 
suppose that just as in the Paleozoic the acrogens culminated m 
gigantic and complex forest trees, so in the Laurentian the Alg:x. 
the lichens, and the mosses grew to. dimensions and asume? 
complexity of structure unexampled in later times, and that in 
the sea the humbler forms of Protozoa and Hydrozoa were the 
dominant types, but in gigantic and complex forms. The lare 
of this period was probably limited, for the most part, to high 
latitudes, and its aspect, though more rugged and abrupt, anki 
of greater elevation, must have been of that character which we 
still see in the Teamentian hills. The distribution of this ancient 
land is indicated by the long lines of old Laurentiaw rock extend- 
ing from the Labrador coast and the north shore of the Si. 
Lawrence, and along the eastern slopes of the Appalachians in 
America, and the like zocks of the Hebrides, the Western High- 
lands, and the Scandinavian mountains. A small but iffterestine 
remnant is that in the Malvern Hills, so well described by IIo!) 
Tt will be well to note herg, and to fix on our minds, that these 
ancient ridges of Eastern America and Western Europe have 
been greatly denuded and «wasted since Laurentian tines, and 
that it is along their eastern sides that the greatest sedimentary 
accumulations have been degosited. 

From this time dates the introduction of that dominance ot 


. 

* Daubrée’s curious experiments on the contraction of caoutchouc ballvon- 
partially hardened by coating with varnish, shows how small inequalitic- ùf 
the crust, from whatever cause arising, might affect the formation of wrinkie-. 
and also that transverse as well as longitudinal wrnkliug might occur. 
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existing causes which forms the ba-is of uniformitarianism in 
geology, and which h&d fto go of with various and gæat modi- 
fications of detail, through the successive stages of the geological 
history, till the Jand and water of the northern hemisphere 
attathed to their present complex gtructure. . 

So soon as we have a circumpolar belt or patches of Eozoic 
(or Archzan, or pre-Çambrian, if these terms are preferred) 
land, and ridges running southward from it, we enter on new and 
ia re complicated methods of growth of the continents and seas. 
Here we are indebted to Le Conte for clearly pointing out that 
our original Eozoic tracts of continent were in the earfiest times 
areas of deposition, and that the first elevations of land out of 
the primeval ocean muş have differed in important points from 
all that have succeeded them ; but they were equally amenable 
to the ordinary laws of denudation. Portions of these oldest 
crystalline rocks, raised out of the protecting water, were now 
eroded by atmospheric agents, and especially by the carbonic 

eacid, then existing in the atmosphere perhaps more abundantly 
than at present, under whose influence the hardest of the gneissic 
rocks gradually decay. The Arctic lands were subjected in 
addition to the powerful mechanical force of frost and thaw. 
Thus every shower of rain and every swollen stream would carry 
i to the sea the products of the waste of land, sortigg them into 
fine clays and coarser sands ; and the cold currents which cling 
to the ocean bottom, now determined in their courses, not m@rely 
by the earth’s rotation, but also by the lines of folding on both 
sides of the Atlantic, would carry south-westward, and pile up 
in marginal banks of great thickness, the debris produced from 
the rapid waste of the land already existing in the Arctic regions. 
‘The Atlantic, opening widely to the north, and having large 
rivers pouring into it, was especially the ocean characterised, as 
time advanced, by the prevalence of these phenomena. ‘Thus 
throughout the geological history it has happened that, while the 
middle of the Atlantic has received merely organic deposits of 
shells of Foraminifera and similar organisms, and this probably 
only to a small amount, its margins have had piled upon them 
beds of detritus of immense thickness. Prof. Hall, of Albany, 
ws the first geologist who pointed out the vast cosmic import- 
ance of these deposits, and that the mountains of both sides of 
the Atlantic owe their origin to these great lines of deposition, 
a'ong with the fact, afterwards more fully insisted on by Rogers, 
that the portions of the crust which received these masses of 
debris became thereby weighted down and softened, and were 
more liable than other parts to lateral crushing. ! 

Thus in the lates Eozoic and early Paleozoic times, which 
succeeded the first foldings of the oldest Laurentian, great ridges 
were thrown up, along the edges of which were beds of lime- 
stone, and on their summits and sides thick masses of ejected 
igneous rocks. In the bed of the central Atlantic there are no 
such accumulations. It must have been a flat, or slightly ridged, 
plate of the ancient gneiss, hard and resisting, though perhaps 
with a few cracks, through which igneous matter welled up, as 
in Iceland and the Azores in more modern times. In this con- 
dition of things weave causes tending to perpetuate and extend 
the distinctions of ocean and continent, mountain and plain, 
already begun ; and of these we may more especially note the 
continued subsidence of the areas of greatest marine deposition. 
This Qas long attracted attention, and affords very convincing 
evidence of the connection of sedimentary deposit as a cause 
with the subsidence of the crust.? 

We are indebted to a French physicist, M. Faye (Revue Scien- 
tifique, 1886), for an important suggestion on this subject. It is 
that the sediment accumulated along the shores of the ocean pre- 


* The connection of accumulation with subsidence was always a familiar 
consideration with geologists; but Hall seems to hav n the first to state 
its true significfhce as a geological factor, and to see that those portions of 
the crust which are weighted down by great detrital accumulations are neces- 
sarily those which, in succeeding movements, were elevated into mountains. 
Other American geologists, as Dana, Rogers, Hunt, Le Conte, Crosby, &c., 
have followed up Hall’s primary suggestion, ang@in England, Hicks, Fisher, 
Starkie Gardner, Hull, and others, have brought it under notice, and it 
enters into the great generalisations of Lyell on these subjec 

? Dutton in “ Report of U.S. Geological Survey,” 1881. From facts stated 
in this report and in my “Acadian Gely,” it is apparent that in the 
Western States and in the coal-field of Nova Scotia shallow-water deposits 
have been laid down up to thicknesses of y,000 to 20,000 feet in connection 
with continuous subsidence. See also a paper by Ricketts in the Geol. Mag. 
1883. It may be well to add here that this doctrine of the subsidence of wide 
areas being caused by deposition does nêt justify the conclusion of certain 
glacialists that snow and ice have exercised a like power in glacial periods. 
in truth, as will appear in the sequel, great accumulations of snow and ice 
require to be preceded by subsidence, and wide continental areas can never 
be covered with deep snow, while of course ice can cause no addition of 
weight to submerged areas. 
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sented an Bbstacle to radiation, and consequently to cooling of 
the crust, hile the ocean floor, unprotected and unweighted, 
and constantly bathed with currents of @old water, having great ' 
power of qonvection of heat, would be more rapidly cooled, and 
so would become thicker and stronger. This suggestion is 
complementary to the theory of Prof. Hall, that the areas 
of greatest deposit on the margins of the ocean are necessarily 
those of greatest folding and consequent elevation. We have 
thus a hard thick resisting ocean bottom which, as it settles 
down toward the interior, under the fhfuence of gravity, squeezes 
upward and folds and plicates all the soft sediments deposited on 
its edges. The Atlantic area is almost an unbroken cake of this 
kind. The Pacific area has cracked in many places, allowing 
the interior fluid matter to ooze out in volcanic ejections. 

It may be said that all this supposes a permanent continuance 
of the ocean basins, whereas many geologists postulate a mid- 
Atlantic continent! to give the thick masses of detritus found in 
the older formations both in Eastern America and Western 
Europe, and which thin off in proceeding into the interior of 
both continents. I prefer with Hall to consider these belts of 
sedimerg as in the main the deposits of northern currents, and 
derived from Arctic land, and that like the great banks of the 
American coast at the present day, which are being built up by 
the present Arctic current, they had little to do with any direct 
drainage from the adjacent shore. We need not deny, however, 
that such ridges of land as existed along the Atlantic margins 
were contributing their quota of river-borne mate, just as on 
a still greater scale the Amazon and Mississippi are doing now, 
and this especially on the sides toward the present continental 
plateaus, though the greater part must have been derived from 
the wide tracts of Laurentian land within the Arctic Circle or 
near to it. It is further obvious that the ordin&iy reasoning 
respecting the necessity of continental areas in the present ocean 
basins would actually oblige us to suppose that the whole of the 
oceans and continents had repeatedly changed places. This 
consideration opposes enormous physical difficulties to any 
theory of alternations of the oceanic and continental areas, 
except locally at their margins. I would, however, refer you 
for a more full discussion of these points to the address to be 
delivered to-morrow by the President of the Geological Section. 

But the permanence of the Atlantic depression does not ex- 
clude the idea of successive submergences of the continental 
plateaus and marginal slopes, alternating with periods of eleva- 
tion, when the ocean retreated from the continents and con- 
tracted its limits. In this respect the Atlantic of to-day is much 
smaller than it was in those times when it spread widely over 
the continental plains and slopes, and much larger than it has 
been in times of continental elevation. This leads us to the 
further consideration that, while the ocean beds have been sink- 
ing, other areas have been better supported, and constitute the 
continental plateaus ; and that it has been at or nearsthe junc- 
tions of these sinking and rising areas that the thickest deposits 
of detritus, the most extensive foldings, and the greatest ejec- 
tions of volcanic matter have occurred. There has thus been a 
permanence of the position of the continents and oceans through- 
out geological time, but with many oscillations of these areas, 
producing submergences and emergences of the land. In this 
way we can recongile the vast vicissitudes of the continental 
areas in different geological periods with that continuity of de- 
velopment from north to south, and from the interiors to the 
margins, which is so marked a feature. We have for this reason 
to formulate another apparent geological paradox, namely, that 
while in one sense the continental and oceanic areas are perma- 
nent, in another they have been in continual movegent. Nor 
does this view exclude extension of the continental borderser of 
chains of islands beyond their present limits, at certain perie 
and indeed the general principle already stated, that subsidence 
of the ocean bed has produced elevation of the land, implies in 
earlier periods a shallower ocean and many possibilities as to 
volcanic islands, and low continental margins creepingeout into 





* Among American geologists, Dana and Le Conte, though®from some- 
what different premises. maintain continental permanence. Crosby has 
argued on the other side. In Britain, Hull has elaborated the idea of inter- 
change of oceanic and continental areas in his memoir in Trans. Dublin 
society, and in his work entitled ‘The Physical History of the British 
slands.” Godwin-Austen argues powerfully for the permanence of the At- 
lantic basin, Q. 7. Geol. Soc. vol. xii. p. 42. Mellard Rede ably advocates 
the theory of mutation. The two v.ews require, in my judgment, to be 
combined. More especially it is necessar¢ to take into the account the exist- 
ence of an Atlantic ridge of Laurentian rock on the west side of Europe, of 
wh.ch the Hebrides and the oldest rocks of Wales, Ireland, Western France, 
and Portugal are remnants. 
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stated, bordering shelves, constituting shallows iff the ocean, 
which at certain periods have emerged as und. 

We are thus compelled to believe in the contemporaneous ex- 
istegce in all geological periods, except perhaps the earliest of 
them, of three distinct conditions of areas on the s®rface of the 
earth. 1) Oceanic areas of deep sega, which always continued 
to occupy in whole or in part the bed of the present ocean. (2) 
Continental plateaus and marginal shelves, existing as low flats 
or higher table-lands liable to periodical submergence and emer- 
gence. (3) Lines of plicftion and folding, more especially along 
the borders of the oceans, forming elevated portions of land, 
rarely altogether submerged, and constantly affording the mate- 
rial of sedimentary accumulations, while they were also the seats 
of powerful volcanic ejections. 

In the successive geological periods the continental plateaus 
when submerged, owing to their vast extent of warm and shal- 
low sea, have been the great theatres of the development of 
marine life and of the deposition of organic limestones, and 
when elevated they have furnished the abodes of the noblest 
land faunas and floras. The mountain belts, especially in the 
north, have been the refuge and stronghold of land lifqin periods 
of submergence, and the deep ocean basins have been the peren- 
nial abodes of pelagic and abyssal creatures, and the refuge of 
multitudes of other marine animals and plants in times of con- 
tinental elevation. These general facts are full of importance 
with reference to the question of the succession of formations 
and ef life the geological history of the earth. 

So much time has been occupied with these general views 
that it would be impossible to trace the history of the Atlantic 
in detail through the ages of the Paleozoic, Mesozoic, and 
Tertiary. We may, however, shortly glance at the changes of 
the thre ‘nds of surface already referred to. The bed of the 
-ocean seems to have remained on the whole abyssal, but there 
were probably periods when those shallow reaches of the Atlantic 
which stretch across its most northern portion, and partly 
separate it from the Arctic basin, presented connecting coasts 
or continuous chains of islands sufficient to permit animals and 
plants to pass over.t At certain periods also there were not 
unlikely groups of volcanic islands, like the Azores, in the 
temperate or tropical Atlantic. More e pecially might this be 
the case in that early time when it was more like the present 
Pacific ; and the line of the great volcanic belt of the Mediter- 
ranean, the mid-Atlantic banks, the Azores, and the West India 
Islands point to the possibility of such partial connections. These 
were stepping stones, so to speak, over which land organisms 
might cross, and some of these may be connected with the 
fabulous or prehistoric Atlantis.? - 

In the Cambrian and Ordovician periods the distinctions, 
already referred to, into continental plateaus, mountain-ridges, 
and ocean depths were first developed, and we find already great 
masse of sediment aceumulating on the seaward sides of the old 
Laurentian ridges, and internal deposits thinning away from 
these ridges over the submerged continental areas, and pre- 
senting very dissimilar conditions of sedimentation. It would 
seem also that, as Hicks has argued for Europe, and Logan and 
Hall for America, this Cambrian age was one of slow subsidence 
of the land previously elevated, accompanied with or caused by 
thick deposits of detritus along the borderg of the subsiding land, 
which was,probably covered,with the decomposing rock arising 
from long ages of sub-aérial waste. 

In the cval-formation age, its characteristic swampy flats 
stretched in some places far into the shallower parts of the 
ocean.’ Inthe Jurassic the American continent probably ex- 
tended darther to sea than at present. In the Wealden age 
th@re was much land to the west and north of Great Britain, and 

rof. Bonney has directed attention to the evidence of the 
existence of this land as far back as the Trias, while Mr. Starkie 
Gardner has insisted on connecting-links to the southward, as 


the sea ; while it is also to be noted that there 1 as already 


* It yould seem, from Geikie’s description of the Faroe Islands, that they 
may bea remnant of such connecting land, dating from the Cretaceous or 
Eocene period. s 
2 Dr. Wilson has recently argued that the Atlantis of tradition was really 
America, and Mr. Hyde Clark has associated this idea with the early domin- 
ance in Western Europe of the Iberian race, which Dawkins connects with 
the Neolithic and Bronze Ages of archæology. My own attention has 
recently been directed, through specimens presènted to the McGill College 
Museum, to the remarkable resemblances in cranial characters, wampum, 
and other par@culars, of the Guanches of the Cauaries with aborigines of 
Enstern Amer.ca —resemblances which cannot be accidental. 

3 I bave shown the eviden@& of this in the remnants of Carboniferous 
districts once more extensive on the Atlantic coast of Nova Scotia and Cape 
Rreton (“ Acadian Geolugy ’’). 


evidenced by fossil plants. So late as the post-Glacial, or early 
human period,Marge tracts now submerged formed portions of 
the contents. On the other hand, thé internal plains of America 
and Europe were often submerged. Such submergences are 
indicated by the great limestones of the Palzozoic, by the chalk 
and its representative beds ip the Cretaceous, by the Nummulitic 
formation in the Eocene, and lastly by the great Pleistocene 
submergence, one of the most remarkable of all, one in which 
nearly the whole northern hemisphere participated, and which 
was probably separated from the present time by only a few 
thousands of years.! These submergences and elevations were 
not alwdys alike on the two sides of the Atlantic. The Salina 
period of the Silurian, for example, and the Jurassic, show con- 
tinental elevation in America not shargd by Europe. The great 
subsidences of the Cretaceous and the Eocene were proportion- 
ally deeper and wider on the eastern continent, and this and the 
direction of the land being from north to south cause more 
ancient forms of life to survive in America. These elevations 
and submergences of the plateaus alternated with the periods of 
mountain-making plication, which was going on at intervals at 
the close of the Eozoic, at the beginning of the Cambrian, at 
the close of the Siluro-Cambrian, in the Permian, and in Europe 
and Western America in the Tertiary. The series of changes, 
however, affecting all these areas was of a highly complex 
character, and embraces the whole physical history of the 
gédlogical ages. 

We may note here that the unconformities caused by 
these movements and by subsequent denudation constitute what 
Le Conte has called ‘“‘lost intervals,” and one of the most 
important of which is supposed to have occurred at the end of 
the Eozoic. It is to be observed, however, that as every such 
movement is followed by a gradual sub-idence, the seeming loss 
is caused merely by the overlapping of the successive beds 
deposited. 

We may also note a fact which I have long ago insisted on 
(‘Acadian Geology,” 1865), the regular pulsations of the con- 
tinental areas, giving us alternations in each great system of 
formations of deep-sea and shallow-water beds, so that the 
successive groups of formations may be divided into triplets of 
shallow-water, deep-water, and shallow-water strata, alternating 
in each period. 

In referring to the ocean basins we should bear in mind that 
there are three of these in the northern hemisphere—the Arctic, 
the Pacific, and the Atlantic. De Rance has ably summed up 
the known facts as to Arctic geology, and more recently Dr. G. 
M. Dawson has prepared for the Royal, Society of Canada a 
résumé and map of what is known of the geology of the Arctic 
basin (meeting of May 1886; the paper is not yet published), 
in comparison with Canadian geology. From this it ap- 
pears that this area presents from without inwards a succession 
of older and newer formations from the Eozoic to the Tertiary, 
and that its extent must have been greater in former periods than 
at present, while it must have enjoyed a comparatively warm 
climate. The relations of its deposits and fossils are closer with 
those of the Atlantic than with those of flee Pacific, as might be 
anticipated from its wider opening into the former. Blandford 
has recently remarked on the correspondence of the marginal 
deposits around the Pacific and Indian Oceans,” and Dr. Dawson 
informs me that this is equally marked in comparison with the 
west coast of America,’ but these marginal areas hate not yet 
gained much on the ocean. In the North Atlantic, on the other 
hand, there is a wide belt of comparatively modern rocks on 
both sides, more especially toward the south, and on the Ameri- 
can side ; but while there appears to be a perfect correspondence 
on both sides of the Atlantic and around the Pacific respect- 


1 The recent MMRys of the Falls of Niagara coincide with a great maay 
evidences to which I have elsewhere referred in proving that the Pleistoc -ne 
submergence of America and Europe came to an end nut more than ten 
thousand years ago, and was ilself not of very great duration. Thus in 
Pleistocene times the land must have been submerged and re-elevatedi. a 
very rapid manner. ° ree 

2 A singular example is the recurrence in New Zealand of Triassic r. ks 
and fossils qf types corresponding to those of British Columbia. A curious 
modern analogy appears in the works of art of the Maoris with those of the 
Haida Indians of the Queen @harlotte Islands, and toth are eminenily Pacific 
in contradistinction to Atlantic. 

3 Journal of Geolegical Sgiety, May 1886 Blandford’s statements 
respecting the mechanical deposits of the close of the Palzozoic in the Pacific 
area, whether these are glacial or not, would seem to show a c rrespondence 
with the Permian conglomerate® and earth-movements of the Atlantic area; 
but since that time the Atlantic has enjoyed comparative repose. The Paritic 
also seems to have reproduced the conditions of éhe Carboniferous in the 
Cretaceous age, and seems to have been less affected by the great changes of 
the Pleistocene. 
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ively, there seems to bė less parallelism between the deposits 
and forms of life of the two oceans as compared avith each other, 
and less correspondenct ih forms®of life, especially ine modern 
times. - Still in the earlier geological ages, as might have been 
anticipated from the imperfect development of the continents, 
the same forms of life characterise the whole ocean fyom Australia 
to Arctic America, and indicate a grand unity of-Pacific and 
Atlantic life not equalled in later times,! and which speaks of 
contemporaneity rather than of what has be@én termed homo- 
taxgs. 

We may pause here for a moment to notice some of the effects 
of Atlantic growth on modern geography. It has given us rugged 
and broken shores composed of old rocks in the north, and newer 
formations and softer features towards the south. It has given 
us marginal mountain-ridges and internal plateaus on both sides 
of the sea. It has produced certain curious and by no means 
accidental correspondences of the eastern and western sides. 
Thus the solid basis on which the British Islands stand may be 
compared with Newfoundland and Labrador, the English 
Channel with the Gulf of St. Lawrence, the Bay of Biscay with 
the Bay of Maine, Spain with the projection of the American 
land at Cape Hatteras, the Mediterranean with the Gulf of 
Mexico. The special conditions of deposition and ‘plication 
necessary to these results, and their bearing on the chgracter and 
productions of the Atlantic basin, would require a volume for 
their detailed elucidation. ° 

Thus far our discussion has been limited almost entirely to 
physical causes and effects. If we now turn to the life-history 
of the Atlantic, we are met at the threshold with the question 
of climate, not as a thing fixed and immutable, but as changing 
from age to age in harmony with geographical mutations, and 
producing long cosmic summers and winters of alternate warmth 
and refrigeration. 

We can scarcely doubt that the close connection of the Atlantic 
and Arctic Oceans is one factor in those remarkable vicissitudes 
of climate experienced by the former, and in which the Pacific 
area has also shared in connection with the Antarctic Sea. No 
geological facts are indeed at first sight more strange and inex- 

licable than the changes of climate in the Atlantic area, even 
in comparatively modern periods. We know that in the early 
Tertiary perpetual summer reigned as far north as the middle of 
Greenland, and that inthe Pleistocene the Arctic cold advanced, 
until an almost perennial winter prevailed, half-way to the equator. 
It is no wonder that nearly every cause available in the heavens 
and the earth has been invoked to account for these astounding 
facts. i 
It will, 1 hope, meet with the approval of your veteran glacio- 
logist, Dr. Crosskey, if, neglecting most of the-e theoretical 
views, I venture to invite your attention in connection with this 
question chiefly to the old Lyellian doctrine of the modification 
of climate by geographical changes. Let us, at least, consider 
how much these are able to account for.* 

The ocean is a great equaliser of extremes of temperature. It 
does this by its great capacity for heat and by its cooling and 
heating power when passing from the solid into the liquid and 
gaseous states, and the reverse. It also acts by its mobility, its 
currents serving to convey heat to great distances, or to cool the 
air by the movement of cold icy waters. The land, on the other 
hand, cools or warms rapidly, and can transmit its influence to 
a distancé only by the winds, and the influence so transmitted is 
rather in the nature of a disturbing than of an equalising cause. 
It follows that any change in the distribution of land and water 
must affect climate, more especially if it changes the character 
or course of the ocean currents. s 


1 Daintree and Etheridge, “Queensland Geology,” Journal of Geological 
Society, August 1872; R. Etheridge, Junior, ‘‘ Australian Fossils,’ Trans. 
Phys. Soc., Edin.. 1880. - á 

T The late Mr. Starles V. Wood, in an able summary of the possible causes 
of the succession of cold and warm climates in the northera hemisphere, 
enumerates no fewer than seven theories which have met with more or less 
acceptance. These are:— i es N 

(x) The gradual cooling of the earth froma con¢@tion of original incan- 
descence. , 

2) Changes in the obliquity of the ecliptic. : K 

) Changes in the position of the earth’s axis of rotation. 
The effect of the precession of the equinekes along with changes of the 
eccentricity of the earth’s orbit. 

(5) Variations in the amount of heat given gff by the sun. 

(6) Differences in the temperature of portions of space passed through by 
the earth. 

(7) Differences in the distribution of land ahd water in connection with the 
flow of cceanic currents. ws : 

3 Von Woeikc ff has very strongly put these principles in a review of 
Croll’s recent book, “Climate and Cosmology,” Aserican Journal of 
Science, March 1886. 


At the present time the North Atlantic presents some very 
peculiar, ar] in some respects exceptional, features, which are 
most instrudfive with» reference to its past history. The great 
intern'] plateau of the American contigent is now dry land ; 
the passage across Central America between the Atlantic gand 
Pacific is blicked ; the Atlantic opens very widely to the north ; 
the high mass of Greenlang towers in its northern past. The 
effects are that the great equatorial current running across from 
Africa and embayed in the Gulf of Mexico, is thrown north- 
ward and eastward in the Gulf Stream, acting as a hot-water- 
apparatus to heat up to an exceptionaP degree the western coast 
of Europe. On the other hand, the cold Arctic current from 
the Polar seas is thrown to the westward, and runs down from 
Greenland past the American shore.! The pilot chart for June 
of this. year shows vast fields of drift ice on the western side of 
the Atlantic as far south as the latitude of 40°. So far, there- 
fore, the Glacial age in that part of the Atlantic still extends ; 
this at a time when, on the eastern side of the Atlantic, the 
culture of cereals reaches in Norway beyond the Arctic Circle. 
Let us inqui® into some of the details of these phenomena. 

The warm water thrown into the North Atlantic not only in- 
creases thg temperature of its whole waters, but gives an excep- 
tionally mild climate to Western Europe. Still the countervail- 
ing influence of the Arctic currents and the Greenland ice is 
sufficient to permit icebergs which creep down to the mouth of 
the Strait of Belle Isle, in the latitude of the south of England, 
to remain unmelted till the snows of a succeeding winter fall 
upon them. Now let us suppose that a subsidencemof lard in 
tropical America were to allow the equatorial current to pass 
through into the Pacific. The effect would at once be to reduce 
the temperature of Norway and Britain to that of Greenland 
and Labrador at present, while the latter countries would them- 
selves become colder. The northern ice, drifting doWh nto the 
Atlantic, would not, as now, be melted rapidly by the warm 
water which it meets in the Gulf Stream. Much larger quan- 
tities of it would remain undissolvegl in summer, and thus an 
accumulation of permanent ice would take place, along the 
American coast at first, but probably at length even on the Euro- 
pean side. This would still further chill the atmosphere, 
glaciers would be established on all the mountains of temperate 
Europe and America,” the summer would be kept cold by melt- 
ing ice and snow, and at length all Eastern America and Europe 
might become uninhabitable, except by Arctic animals and 
plants, as far south as perhaps 40° of north latitude. This would 
be simply a return of the Glacial age. I have assumed only 
one geographical change ; but other and more complete changes 
of subsidence and elevation might take place, with effects on 
climate still more decisive; more especially would this be the 
case if there were a considerable submergence of the land in 
temperate latitudes. 

We may suppose an opposite case. The high plateau of 
Greenland might subside, or be reduced in height, and thesopen- 
ings of Baffin’s Bay and the North Atlantic might be closed. 
At the same time the interior plain of America might be de- ` 
pressed, so that, as we know to have been the case in the Cre- 
taceous period, the warm waters of the Mexican Gulf would 
circulate as far north as the basins of the present great Ameri- 
can lakes. In these circumstances there would be an immense 
diminution of the sougees of floating ice, and a correspondingly 
vast increase in the surface of warm water. The effects would 
be to enable a temperate flora to subsist in Greenlarid, and to 
bring all the present temperate regions of Europe and America 
into a condition of subtropical verdure. 

It is only necessary to add that we know that vicissitudes fot. 
dis-imilar from those above sketched have actually ocgyrred in 
comparatively recent geological times, to enable us to perceave 
that we can dispense with all other causes of change of climates 
though admitting that some of them may have occupied a 
secondary place. This will give us, in dealing with the distri- 
bution of life, the great advantage of not being tied up to definite 
astronomical cycles of glaciation, which may not always sait the 
geological facts, and of correlating elevation and subsidence of 
the land with changes of climafe affecting living beings. It 


1 I may refer here to the admirable expositions of these effects by the 
late Dr. Carpenter in his papers on the results of the explorations of the 
Challenger. e ` 

2 @ccording tu Bonney, the west coast of Wales is about 12° above the 
average for its latitude, and if reduced to 12” below the avegage its moun- 
tains would have large glaciers. E : 

3 More especially the ingenious and elaborate arguments of Croll deserve 
consideration ; and, though I cannot agree with him in his main thesis, I 
gladly acknowledge the great utility of the work he has done. 
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will, however, be necessary, as Wallace well sii that we 





shall hold to that degree of fixity of the continents iff their posi- 
tion, notwithstanding the submergences ahd emergences they 
have experienced, to*which I have alseady adverted. Sir 
Chawes Lyell, more than forty years ago, publighed in his 
“ Principles of Geology ” two imaginary maps whi€h illustrate 
the extrefne effects of various distributton of land and water. In 
one all the continental masses are grouped around the equator. 
In the other they are all placed around the poles, leaving 
an open equatorial ocean., In the one case the whole of the 
land and its inhabitants would enjoy a perpetual summer, and 
scarcely any ice could exist in the sea. In the other the whole 
of the land would be subjected to an Arctic climate, and 
it would give off immense quantities of ice to cool the ocean. 
But Lyell did not suppose that any such distribution as that 
represented in his maps had actually occurred, though this sup- 
position has been sometimes attributed to him. He merely put 
what he regarded as an extreme case to illustrate what might 
occur under conditions less exaggerated. Sir Charles, like other 
thoughtful geologists, was well aware of the general ‘faxity of the 
areas of the continents, though with great modifications in the 
matter of submergence and of land conditions. The union, 
indeed, of these two great principles of fixity and diversity of the 
continents lies at the foundation of theoretical geology. 

We can now more precisely indicate this than was possible 
when Lyell produced his ‘‘ Principles,” and can reproduce the 
conditions of our continents in even the more ancient periods of 
their Mistorf™ Some examples may be taken from the history of 
the American continent, which is more simple in its arrange- 
ments than the double continent* of Europ-asia, We may 
select the early Devonian or Erian period, in which the magni- 
ficent flora, pf that age—the earliest certainly known to us— 
made it$ “appearance. Imagine the whole interior plain of 
North America submerged, so that the continent is reduced to 
two strips on the east and west, connected by a belt of Lau- 
rentian land on the north, nthe great mediterranean sea thus 
produced, the tepid water of the equatorial current circulated, 
and it swarmed with corals, of which we know no less than 150 
species, and with other forms of life appropriate to warm seas. 
On the islands and coasts of this sea was introduced the Erian flora, 
appearing first in the north ; and with that vitality and colonis- 
ing power of which, as Hooker has well shown, the Scandi- 
navian flora is the best modern type, spreading itself to the 
south.! A very similar distribution of land and water in the 
Cretaceous age gave a warm and equable climate in those por- 
tions of North America not submerged, and coincided with 
the appearance of the multitude of broad-leaved trees of 
modern types introduced in the early and middle Cretacéous, 


and which prepared the way for the mammalian life of the ‘ 


Eocene. We may take a still later instance from the second 
continental period of the later Pleistocene or early modern, 
when there would seem to have been a partial or entire closure 
of the North Atlantic against the Arctic ice, and wide exten- 
sions seaward of the European and American land, with possibly 
considerable tracts of Jand in the vicinity of the equator, while 
the Mediterranean and the Gulf of Mexico were deep inland 
lakes (Dawkins, Popular Science Monthly, 1873). The effect of 
such conditions on the climates of the northern hemisphere must 
have been prodigious, and their investigatifn is rendered all the 
more interesting because it would seem that this continental 
period of the post-Glacial age was that in which man made his 
first acquaintance with the coasts of the Atlantic, and possibly 
made his way across its waters. 

We have in America ancient periods of cold as well as of 
warmth. #I have elsewhere referred to the boulder conglomer- 


ge of the Huronian, of the Cambrian and Ordovician, of the 


Millstone-grit period of the Carboniferous and of the early 
Permian, but would not venture to affirm that either of these 
periods was comparable in its cold with the later Glacial age, 
still less with that imaginary age of continental glaciation 
assumef by certain of the more extreme theorists (‘‘ Notes on 
Post-Pliocene of Canada”; ‘‘Pre-Cambrian Glaciers,” Geol. 
Mag., 1880). These ancient conglomerates were probably pro- 
duced by floating ice, and this at periods when in areas not very 
remote temperate floras and faunas could flourish. The glacial 
periods of our old continent occurred in times when the surfgce 

7 As I have @lsewhere endeavoured to show (‘Report on Silurian and 
Devonian ‘Plants of Canada”), a warm climate in the Arctic region seems 
to have afforded the necessary eonditions for the great colonising floras of 


all geological periods. Gray had previously illustrated the same fact in the 
case of the more modern floras. 
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of the submerged land was opened up to the northern currents, 
drifting over it*mud and sand and stones, and rendering 
nugatory#in so far at least as*the bottor& of the sza was con- 
cerned, the effects of the superficial warm streams. Some of 
these beds are also peculiar to the eastern margin of the conti- 
nent, and indécate ice-drift alpng the Atlantic coast in the same 
manner as at present, while conditions of greater warmth existed 
in the interior, Even in the more recept Glacial age, while the 
mountains were covered with snow and the lowlands submerged 
under a sea laden with ice, there were interior tracts in some- 
what high latitudes of America in which hardy forest trees and 
herbaceofis plants flourished abundantly ; and these were by no 
means exceptional ‘‘interglacial” epe-iods. Thus we can show 
that, while from the remote Huronian period to the Tertiary the 
American land occupied the same position as at present, and 
while its changes were merely changes of relative level as com- 
pared with the sea, these have so influenced the ocean currents 
as to cause great vicissitudes of climate. À 

Without entering on any detailed discussion of that last ang 
greatest Glacial period which is best known to us, and is more 
immediately connected with the early history of man an lithe 
modern animals, it may be proper to make a few general state- 
ments bearing on the relative importance of sea-borne and land 
ice in producing those remarkable phenomena attributable to 
ice action in this period. In considering this question it ın :st 
be borne in mind that the greater masses of floating ice are pro- 
duced at the seaward extremities of land glaciers, and that the 
heavy field-ice of the Arctic regions is not so much a result of 
the direct freezing of the surface of the sea as of the accumula- 
tion of snow precipitated on the frozen surface. In reasoning 
on the extent of ice action, and especially of glaciers in the 
Pleistocene age, it is necessary to keep this fully in view. Now 
in the formation of glaciers at present—and it would seem aiso 
in any conceivable former state of the earth—it is necessary that 
extensive evaporation should conspire with great condensation 
of water in the solid form, Such conditions exist in moun- 
tainous regions sufficiently near to the sea, as in Greenland, 
Norway, the Alps, and the Himalayas ; but they do not exist n 
low Arctic Jands like Siberia or Grinnell Land, nor in inlaad 
mountains. It follows that land-glaciation has narrow limits, 
and that we cannot assume the possibility of great confluent or 
continental glaciers covering the interior of wide tracts of land, 
No imaginable increase of cold could render this possible, inas- 
much as there could not be a sufficient influx of vapour to pri 
duce the necessary condensation ; and the greater the cold, the 
less would be the evaporation. On the.other hand, any in- 
creas2 of heat would be felt more rapidly in the thawing and 
evaporation of land ice and snow than on the surface of the 
sea. 

Applying these very simple geographical truths to the North 
Atlantic continents, it is easy to perceive that no amount of 
refrigeration could produce a continental glacier, because there 
could not be sufficient evaporation and precipitation to afford 
the necessary snow in the interior. The case of Greealand is 
often referred to, but this is the case of a high mass of cold Jand 
with sea, mostly open, on both sides of it, giving, therefore, the 
conditions most favourable to precipitation of snow. If Green- 
land were less elevated, or if there were dry plains around it, 
the case would be quite different, as Nares has well shown by 
his observations on the summer verdure of Grinnell Land, which, 
in the immediate vicinity of North Greenland, presents very 
different conditions as to glaciation and climate.’ If the plains 
were submerged, and the Arctic currents allowed free access to 
the intérior of the continent of America, it is conceivable that 
the mountainous regions remaining out of water would be 
covered with ggggv and ice, and there is the best evidence that 
this actually occurred in the Glacial period ; butgwith the plains 
out of water this would be impossible. We see evidence of this 
at the present day in the fact that in unusually cold winters the 
great precipitation of snow takes place south of Canada, leaving 
the north comparativély bare, while as the temperature becomes 
milder tha area of snow deposit moves farther to the north. 
Thus a greater extension, of the Atlantic, and especially of its 
cold ice-laden Arctic currents, becomes the most potent cause of 
a glacial age. 5 

I have long maintained these conclusions on general geo- 
graphical grounds, as wellgas on the evidence afforded by the 
Pleistocene deposits of Canada; and in an address the theme of 


. 
* These views have been admirably illustrated by Von Woeikoff in the 
paper already referred to, and in previous geographical papers. 
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which is the ocean I may be excused for continuing to regard 
the supposed termina] moraines,of great confinental glaciers as 
nothing but the sohan limit of the ice-drift of & period of 
submergence. In such a period the southern margin of an ice- 
laden sea where its floe-ice and bergs grounded, or where its ice 
wa$ rapidly melted by warmer water, and where consequently 
its burden of boulders and other debris was deposited, would 
necessarily present thenaspect of a moraine, whic. by the long 
continuance of such conditions might assume gigantic dimen- 
gions. Let it be observed, however, that I fully admit the 
evidence of the great extension of local glaciers in the Pleistocene 
age, and especially in the times of partial submergence of the 
land. : ; 

Iam quite aware that it has been held by many able American 
geologists ! that in North America a continental glacier extended 
in temperate latitudes from sea to sea, or at least from the 
Atlantic to the Rocky Mountains, and that this glacier must, in 
many places, have exceeded a mile in thickness. The reasons 

eabove stated appear, however; suficient to compel us to seek 
for some other explanation of the observed facts, however diffi- 
cult this may at first sight appear. With a depression such as 
we know to have existed, admitting the Arctic currents along 
the St. Lawrence Valley, through gaps in the Laurentian 
watershed, and down the great plains between the Laurentian 
areas and the Rocky Mountains, we can easily understang the 
covering of the hills of Eastern Canada and New England with 
ice and snow, and a similar covering of the mountains of the 
west coast. The sea also in this case might be ice-laden and 
boulder-bearing as far south as 40°, while there might still be 
low islands far to the north on which vegetation and animals 
continued to exist. We should thus have the conditions neces- 
sary to explain all the anomalies of the glacial deposits. Even 
the glaciation of high mountains south of the St. Lawrence 
Valley would then become explicable by the grounding of floe- 
ice on the tops of these mountains when reefs in the sea, In 
like manner we can understand how on the isolated trappean 
hill of Belceil, in the St. Lawrence Valley, Laurentian boulders 
far removed from their native seats to the north are perched at 
a height of about 1200 feet on a narrow peak where no glacier 
could possibly have left them. The so-called moraine, traceable 
from the great Missouri Coteau in the west to the coasts of 
New Jersey, would thus become the mark of the western and 
southern limit of the subsidence, or of the line along which the 
cold currents bearing ice were abruptly cut off by warm surface 
waters. I am glad to find that these considerations are be- 
ginning to have weight with European geologists in their ex- 
planation of the glacial drift of the great plains of Northern 
Europe. 


Whatever difficulties may attend such a supposition, they are’ 


small compared with those attendant on the belief of a conti- 
nental glacier, moving without the aid of gravity, and depending 
for its material on the precipitation taking place on the interior 
plains of a great continent. 

I h&ve elsewhere endeavoured to show, on the evidence found 
in Canada, that the“oecurrence of marine shells, land plants, and 
insects in the glacial deposits of that country indicates not so 
much the effect of general interglacial periods as the local 
existence of conditions like those of Grinnell Land and Green- 
land, ip proximity to each other at one and the same period, and 
depending on the relative levels of land and the distribution of 
ocean currents and ice-drift.? 

I am old enough to remember the sensation caused by the 
delightful revelations of Edward Forbes respecting thezones of 
animal life in the sea, and the vast insight which they gave into 
the significance of the work on minute organisms previously done 
by Ehrenberg, Lonsdale, and Williamson, angaimto the meaning 
of fossil remagns, A little later the soundings for the Atlantic 
cable revealed the chalky foraminiferal ooze of the abyssal 
ocean ; still more-recently the wealth of facts disclosed by the 
Challenger voyagé, which naturalists haye not yet had time to 
digest, hfive opened up to us new worlds of deep-sea life. 

The bed of the deep Atlantic is covered for the most part by 
a mud or ooze largely made up ofthe debris of Foraminifera 
and other minute organisms mixed with fine clay. In the North 
Atlantic the Norwegian naturalisés call this Biloculina mud. 
Further south the Challenger naturalists speak of it as Globigerina 


e 
I Report of Mr. Carvill Lewis in “ Pennsylvania Geological Survey,” 
1884; also Dana’s “Manual.” y 
2 & Notes on Post-Pliocene of Canada,” 1872. One well-marked interval 
only has been established in the glacial deposits of Canada. 
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ooze. Ingpoint of fact it contains different species of foraminiferal 
shells, GPigering and Orbulina being in some localities domin- 
ant, and fn others other species, and,these changes are more 
apparent in the shatlower portions of the ocean. 

t is algo to be observed that there are means for diss@minat- 
ing coarse material over the ocean bed. There are jn the line 
of the Arctic current on*the American coast great sand-banks, 
and off the coast of Norway sand constitutes a considerable 
part of the bottom material. Soundings and dredgings off 
Great Britain, and also off the Amegican coast, have shown that 
fragments of stone referable to Arctic lands are abundantly 
strewn over the bottom along certain lines, and the Antarctic 
continent, otherwise almost unknown, makes its presence felt to 
the dredge by the abundant masses of crystalline rock drifted 
far from it to the north, These are not altogether new dis- 
coveries. J had inferred many years ago, from stones taken up 
by the hooks of fishermen on the banks of Newfoundland, that 
rocky material from the north is dropped on these banks by the 
heavy ice which drifts over them every spring, that these stones 
are glaciated, and that after they fall to the bottom sand is 
drifted over them with sufficient velocity to polish the stones and 
to erod@ the shelly coverings of Arctic animals attached to them 
(‘Notes on Post-Pliocene of Canada,” 1872) If then the 
Atlantic basin were upheaved into land we should see beds of 
sand, gravel, and boulders with clay flats and layers of marl and 
limestone. According to the Challenger Reports, in the Ant- 
arctic seas south of 64° there is blue mud with fr: ents of rock 
in depths of 1200 to 2000 fathoms. The stones, some of them 
glaciated, were granite, diorite, amphibolite, mica-schist, gneiss, 
and quartzite. This depòsit ceases and gives place to Globi- 
gerina ooze and red clay at 46° to 47° S., but even further north 
there is sometimes as much as 49 per cent. of crygèaẸine sand. 


‘In the Labrador current a block of syenite weighing 490 pounds 


was taken up from 1340 fathoms, and in the Arctic current, 100 
miles from land, was a stony deposit, some stones being 
glaciated. Among these were sfhoky quartz, quartzite, lime- 
stone, dolomite, mica-schist, and serpentine ; also particles of 
monoclinic and triclinic feldspar, hornblende, augite, magnetite, 
mica, and glauconite, the latter no doubt formed in the sea- 
bottom, the others drifted from Fozoic and Paleozoic formations 
to the north (‘‘ General Report, Challenger Expedition”). 

A remarkable fact in this connection is that the great depths 
of the sea are as impassable to the majority of marine animals 
as the land itself. According to Murray, while twelve of the 
Challenger’s dredgings taken in depths greater than 2000 fathoms 
gave 92 species, mostly new to science, a similar number of 
dredgings in shallower water near the land gave no less than 
1000 species. Hence arises another apparent paradox relating 
to the distribution of organic beings. While at first sight it 
might seem that the chances of wide distribution are exception- 
ally great for marine species, this is not so. Except in, the case 
of those which enjoy a period of free focomotion when young, 
or are floating and pelagic, the deep ocean sets bounds to their 
migrations. On the other hand, the spores of cryptogamic 
plants may be carried for vast distances by the wind, and the 
growth of volcanic islands may effect connections which, though 
only temporary, may afford opportunity for land animals and 
plants to pass over. 

But I must here &ll your attention to still another geological 
paradox, namely, that the deep sea, which is so great a barrier 
to the passage of the shallow-water animals, seems, under 
certain conditions, to afford facilities for the transmission of land 
animals and plants. The connections established by the obser- 
vations of the Challenger, and so well expounded by Wallace 


' and Hemsley (‘* Continental and Island Life” ; ‘ any pf the 


Challenger Expedition ”), between the floras of oceanicislangs ayd 
the continents, establish this conclusively. Thus the Bermudas, 
altogether recent islands, have been stocked by the agency chiefly 
of the ocean currents and of birds, with nearly 150 species of 
continental plants, and the facts collected by Hemsley ês to the 
present facilities of transmission, along with the evidence afforded 
by older oceanic islands which have been receiving apimal and 
vegetable colonists for longer periods, go far to show that, time 
being given, the sea actually affords facilities for the migra- 
tions of the inhabitants of the land, greater than those of 
aontinuous continents. 

With reference to the transmission of living bangs across the 
Atlantic, we have before us the remarkable fact that from the 
Cambrian age onwards there wefe on the two sides of the 


ocean many species of invertebrate animals which were either 
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identical or so closely allied as to be possibly varietal forms.' In 
like manner the early plants of the Upper Silurian, Dgvonian, and 
Carboniferous present many identical species ; but fhis identity 
becomes less marked if the vegetation of tae more modern times. 

Tre so far as plants are concerned, it is to be g that 
the early forests were largely composed of cryptogafħous plants, 
and the*spores of these in modern times have proved capable 
of transmission for. great distances. In considering this we 
cannot fail to conclude that the union of simple cryptogamous 
fructification with arboreal stems of high complexity, so well 
illustrated by Dr. Williamson, had a direct relation to the 
necessity for a rapid and wide distribution of these ancient 
trees. It seems also certain that some spores, as, for example, 
those of the Rhizocarps (see paper by the author on “‘ Palzeozoic 
Rhizocarps,” Chicago Transactions, 1886), a type of vegetation 
abundant in the Palzeozvic, and certain kinds of seeds, as tho e 
named ¢theolesta and Pachytheca, were fitted for flotation. 
Further, the periods of Arctic warmth permitted the passage 
around the northern belt of many temperate species of plants, 
just as now happens with the Arctic flora ; and wheh these were 
dispersed by colder periods they marched southward along both 
sides of the sea on the mountain-chains. e 

The same remark applies to northern forms of marine inverte- 
brates, which are much more widely distributed in longitude 
than those further south. The late Mr. Gwyn Jeffreys, in one 
of his latest communications to .this Association, stated that 54 
per cent. of the shallow-water mollusks of New England and 
Canda ar&also European, and of the deep-sea forms 30 out 
of 35; these last of course enjoying greater facilities for migra- 
tion than those which have to travel slowly along the shallows 
of the coasts in order to cross the ocean and settle themselves on 
both sides Many of these animals, like the common mussel 
and sand clam, are old settlers which came over in the Pleisto- 
cene period, or even earlier. Others, like the common peri- 
winkle, seem to have been slowly extending themselves in 
modern times, perhaps eve by the agency of man. The older 
immigrants may possibly have taken advantage of lines of coast 
now submerged, or of warm periods, when they could creep 
around by the Arctic shores. Mr. Herbert Carpenter and other 
naturalists employed on the Challenger collections have made 
similar statements respecting other marine invertebrates, as, for 
instance, the Echinoderms, of which the deep-sea crinoids 
present many common species, and my own collections 
prove that many of the shallow-water forms are common. 
Dall (“Report on Alaska”) and Whiteaves (Zransactions 
R. S. C.) have shown that some mollusks and Echinoderms 
are common even to the Atlantic and Pacific coasts of 
North America; a remarkable fact, testifying at once to 
the fixity of these species an‘ to the manner in which 
they have been able to take advantage of geographical changes. 
Some of the species of whelks common to the Gulf of St. 
Lawrence and the Pacific are animals which have no special 
locomotive powers even when young, but they are northern forms 
not proceeding far south, so that they may have passed through 
the Arctic seas. In this connection it is well to remark that 
many species of animals have powers of locomotion when young 
which they lose when adult, and that others may have special 
means of transit. I once found at Gaspé a specimen of the 
Pacific species of Coronula, or whale-bargacle, the C. regine of 
Darwin, attached to a whale taken in the Gulf of St. Lawrence, 
and which had probably succeeded in making that passage 
around the north of America which so many navigators have 
esgayed in vain. 

It is to be remarked here that while many plants and marine 
inverteb@ites are common to the two sides of the Atlantic, it is 
„diferent with land animals, and especially vertebrates. I do 
not know that any fossil insects or land-snails or millipedes of 
Europe and America are specifically identical, and of the 
numerous species of batrachians of the Carboniferous and reptiles 
of the Mesozoic all seem to be distinct on the two sides. The 
same Sppears to be the case with the Tertiary mammals, until in 
the later stages of that great period we find such genera as the 
horse, fhe camel, and the elephant appearing on the two sides 
of the Atlantic ; but eve: then the species seem different, except 
in the case of a few northern forms. 

* See Davidson's ‘“ Msnographs on Brachiopods ” ; Etheridge, “ Adgress 
to GeologicalgSociety of London”; Woodward, “Address to Geologists’ 
Associatbn ” ; also Barrande’s ‘Special Memoirs on the Brachiopods, 
Cephalopods, &c.”; Hall, “ Raleontology of New York”; Billings, *‘ Re- 
ports on adian Fossils”; and Matthews, ‘Cambrian of New Bruns- 
wick,” Trans. RSC. 
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Some of the longer-lived mollusks of the Atiantic fuinish 
suggestions whigh remarkably illustrate the biological aspect of 
these qugstions. Our familiar friend gthg oyster is one of these. 
The first known oysters appear in the Carboniferors in Bel, ium 
and in the United States of America. In the Carboniferous and 
Permian they are few and small, and they do not culminate till 
the Cretaceous, in which there are no less than ninety-one so- 
called species in America alone; but some of the largest known 
species are found in the Eocene. @he oyster, though an 
inhabitant of shallow water, and very limitedly locomotive when 
young, has survived all the changes since the Carboniferous age, 
and hase spread itself over the whole northern hemisphere 
(White, “ Report U.S. Geol. Survey, 1882--83 ”). 

I have collected fossil oysters In the Cretaceous clays of the 
couléges of Western Canada, in the Lias shales of England, in 
the Eocene and Cretaceous beds of the Alps, of Egypt, of the 
Red Sea coast, of Judæa, and the heights of Lebanon. Everywhere 
and in all formations they present forms which are so variable 
and yet so similar that one might suppose all the so-called 
species to be mere varieties. Did the oyster originate separeteby 
on the two sides of the Atlantic, or did it cross over so promntly 
that its appearance seems to be identical on the two sides? \re 
all the oysters of a common arcestry, or did the causes, what- 
ever they were, which introduced the oyster in the Carboniferous 
act over again in later periods? Who can tell? This is one 
ofthe cases where causation and development—the two suen- 
tific factors which constitute the basis of what is viguely cailed 
evolution—cannot easily be isolated. I would recommen: to 
those biologists who discuss these questions to addict themselves 
to the oyster. This familiar mollusk has successfully pur-ued 
its course and has overcome all its enemies, from th + flat-tou ied 
selachians of the Carboniferous, to the oyster-dre Igers of the 
present day, has varied almost indefinitely, and yet bas contiruedl 
to be an oyster, unless indeed it may at certain p rtions o~ its 
cireer have temporarily assumed the disguise ofa Gryphiea or 
an Exogyra. ‘The history of such an animal deserves t- be 
traced with care, and much curious information respecting it 
will be found in the report which I have cited. 

But in these respects the oyster is merely an example of many 
forms. Similar considerations apply to all those Pliocene and 
Pleistocene mollusks which are found in the raised sea-b ott ms 
of Norway and Scotland, on the top of Moel Tryfaen in Weles, 
and at similar great heights on the hills of Amezica, many of 
which can be traced back to early Tertiary times, and can be 
found to have extended themselves all over the seas of the 
northern hemisphere, They apply in like manner tu the feens, 
the conifers, and the angiosperms, many ôf which we can ow 
follow without even specific change to the Eocene and Cieta- 
ceous. They all show that the forms of living things are n ore 
stable than the lands and seas in which they live. If we vere 
to adopt some of the modern ideas of evolution, we might cut 
the Gordian knot by supposing that, as like causes can pre ‘ace 
like effects, these types of life have originated more than | nce 
in geological time, and need not be genetically connected vith 
each other. But while evolutionists repudiate such an”appi ca- 
tion of their doctrine, however natural and rational, it w. uld 
seem that nature still more strongly repudiates it, and will not 
allow us to assume more than one origin for one species. ‘I'us 
the great question of geographical distribution remains in ai’ its 
force, and, by still another of our geological paradoxes, m an- 
tains become ephemeral things in comparison with the deli ate 
herbage which covers them, and seas are in their present ex'ent 
but of yesterday when compared with the minute and feeble 
organisms that creep on their sands or swim in their waters. 

The question remains, Has the Atlantic achieved its des'iny 
and finished its course, or are there other changes in store f rit 
in the future The earth’s crust is now thicker and stronger 
than ever before, and its great ribs of ceushed ®and folded : ick 
are more firm and rigid than in any previous periol, ‘The 
stupendous volcanic phenomena manifested in Mesozvie and 
early Tertiary times along the borders of the Aflantic have 
apparently died out. These facts are in so far guarantec> of 
permanente. On the other hand, it is known that movements 
of elevation along with kocal depression are in progress in the 
Arctic regions, and a great weight of new sediment is being 
deposited along the borders of the Atlantic, especially on its 
western side, and this is not improbably connected with the 
earthquake shocks and slight movements of depression which 
have occurretl in North America. It is possible that these 
slow and secular movements may go on uninterruptedly until 
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considerable changes are produced ; but it is quite as likely that 
they may be retarded or reversed. i 

Tt is possible, on th® ofher hand, that after the longperiod of 
quiescence which has elapsed there may be a new settlement of 
the ocean bed, accompanied with foldings of the crust, especially 
on tHe western side of the Atlanti¢ and possibly ‘with renewed 
volcanic activity on its eastern margin. In either case a long 
time relatively to our lignited human chronology may intervene 
before the occurrence of any marked change. On the whole, 
the experience of the past would lead us to expect movements 
and eruptive discharges in the Pacific rather than in the Atlantic 
area. It is therefore not unlikely that the Atlantic mdy remain 
undisturbed, unless secondawily and indirectly, until after the 
Pacific area shall have atfained to a greater degree of quiescence 
than at present. But this subject is one too much involved in 
uncertainty to warrant us in following it further. 

In the meantime the Atlantic is to us a practically permanent 
ocean, varying only in its tides, its currents, and its winds, 
which science has already reduced to definite laws, so that we 
can use if we cannot regulate them. It is ours to take advan- 
tage of this precious time of-quietude, and to extend the bless- 
‘ibgs of science and of our Christian civilisation from shore to 
shore until there shall be no more sea, not in the sense of that 
final drying-up of old Ocean to which some physicists look for- 
ward, but in the higher sense of its ceasing to be the emblgm 
of unrest and disturbance, and the cause of isolation. 

I must now close this address with a short statement of the 
general objects which I have had in view in directing your at- 
tention to the geological development of the Atlantic. We 
cannot, I think, consider the topics to which I have referred 
without perceiving that the history of ocean and continent is an 
example of progressive design, quite as much as that of living 
beings. Nor can we fail to see that, while in some important 
directions we have penetrated the great secret of Nature, in 
reference to the general plan and structure of the earth and its 
waters, and the changes through which they have passed, we 
have still very much to learn, and perhaps quite as much to un- 
learn, and that the future holds out to us and to our successors 
higher, grander, and clearer conceptions than those to which we 
have yet attained. The vastness and the might of Ocean, and the 
manner in which it cherishes the feeble-t and most fragile beings, 
alike speak to us of Him who holds it in the hollow of His 
hand, and gave to it of old its boundaries and its laws ; but its 
teaching ascends to a higher tone when we consider its origin 
and history, and the manner in which it has been made to build 
up continents and mountain-chains, and at the same time to 
nourish and sustain the teeming life of sea and land. 





SECTION A 
MATHEMATICAL AND PHYSICAL SCIENCE 


OPENING ADDRESS BY PROF. G. H. Darwin, M.A., LL.D., 
F.R.S., F.R.. S., PRESIDENT OF THE SECTION 


A MERE catalogue of facts, however well arranged, has never 
led to any important scientific generalisation. For in any sub- 
ject the facts are so numerous and many-sided that they only lead 
us to a conclusion when they are marshalled by the light of some 
leading Wea, A theory is, then, a necessity for the advance of 
science, and we may regard it as the branch of a living tree, of 
which facts are the nourishment. In the struggle between com- 
peting branches to reach the light some perish, and others form 
vigorous limbs. And as in a tree the shape of the young shoot 
can give us but little idea of the ultimate form of the branch, so 
theories become largely transformed in the co of their exist- 
ence, and afford in their turn the parent stem for others. 

The success of a theory may be measured by the extent to 
which it is capable of assimilating facts, and by the smallness of 
the change which it must undergo in the process. Every theory 
which is based on a true perception of fatts is to some extent 
fertile in affording a nucleus for the aggregation of negy observa- 
tions. Anda theory, apparently abandoned, has often ultimately 
appeared to contain an element of truth, which receives acknow- 
ledgment by the light of later views. - 

It will, I think, be useful to avail myself of the present occa- 
sion to direct your attention to a certain group of theories which 
are still in an undeveloped and somewhat discordant condition, 
but which must formethe nucleus round which many observations 
hive yet to be collected before these theories and their descend- 
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ants can If I am 
disposed tdjcriticise some of them in their actual form, I shall 
not be understood as denying the great gervice which has been 
rendered to science by their formulation. 

Great asgiave been the advances of geology during the pf&sent 
century, we have no precise knowledge of one of its fundamental 
units. The scale of timen which we must suppose geological 
history to be drawn is important not only for geology itself, but 
it has an intimate relation with some of the profoundest questions 
of biology, physics, and cosmogony- e 

We can hardly hope to obtain an accurate measure of time 
from pure geology, for the extent to-which the events chronicled 
in strata were contemporaneous is not written in the strata them- 
selves, and there are long intervals of time of which no record 
has been preserved. 

An important step has been taken by Alfred Tylor, Croll, and 
others, towards the determination of the rate of action of geo- 
logical agents (Geikie, ‘‘ Text-book of Geology,” 1882, p. 442). 
From estimgtes of the amount of sediment carried down by 
rivers, it appears that it takes from 1000 to 6000 years to remove 
one foot of rock from the general surface of a river basin. 

From #consideration of the denuding power of rivers, and a 
measurement of the thickness of stratified rock, Phillips has made 
an estimate of the period of time comprised in geological history, 
and finds that, from stratigraphical evidence alone, we may re- 
gard the antiquity of life on the earth as being possibly between 
38 and 96 millions of years (‘‘ Life on the Earth,” Rede Legture, 
1860, p. 119). 

Now while we should perhaps be wrong to pay much attention to 
these figures, yet at least wé gain some insight into the order of 
magnitude of the periods with which we have to deal, and we 
may feel confident that a million years is not an éwfigitesimal 
fraction of the whole of geological time. 

It is hardly to be hoped, however, that we shall ever attain to 
any very accurate knowledge of the geological time scale from 
this kind of argument. , 

But there is another theory which is precise in its estimate, 
and which, if acceptable from other points of view, will furnish 
exactly what is requisite. Mr. Croll claims to prove that great 
changes of climate must be brought about by astronomical events 
of which the dates are known or ascertainable (‘‘ Climate and 
Time”). The perturbation of the planets causes a secular vari- 
ability in the eccentricity of the earth’s orbit, and we are able 
confidently to compute the eccentricity of many thousands of 
years forward and backward from to-day, al'hough it appears that, 
in the opinion of Newcomb and Adams, no great reliance can 
be placed on the values deduced from the formule at dates so 
remote as those of which Mr. Croll speaks. According to Mr. 
Croll, when the eccentricity of the earth’s orbit is at its maxi- 
mum, that hemisphere which has its winter in aphelion would 
undergo a glacial period. Now, as the date of great eccentricity 
is ascertainable, this would explain the grêat Ice Age and give us 
its date. 

The theory has met with a cordial acceptance on many sides, 
probably to a great extent from the charm of the complete answer 
it affords to one of the great riddles of geology. 

Adequate criticism of Mr. Croll’s views is a matter of great 
difficulty on account of the diversity of causes which are said to 
co-operate in the gl@ciation. In the case of an effect arising 
from a number of causes, each of which contributes its share, 
it is obvious that if the amount of each cause and of each effect 
is largely conjectural the uncertainty of the total result is by no 
means to be measured by the uncertainty of each item, but is 
enormously augmented. Without going far into details it may 
be said that these various concurrent causes result in dhe fungla- 
mental proposition with regard to climate, which must be regarded. 
as the keystone of the whole argument. That proposition amounts 
to this—that climate is unstable. 

Mr. Croll holds that the various causes of change of climate 
operate z#er sein such a way as to augment their severgl effi- 
ciencies. Thus the trade-winds are-driven by the difference of 
temperature between the frigid and torrid zones, and if from the 
astronomical cause the northern hemisphere becomes cooler the 
trade-winds onthat hemisphere encroach onthose of the other, and 
the part of the warm oceanic current which formerly flowed into 
thescold north zone, wilfbe diverted into the southern hemisphere. 
Thus the cold of the northern hemisphere is augmeated, and this 
in its turn displaces the trade-winds furtker, and this again acts 
on the ocean currents, and so on; afd this is neither more nor 
less than instahility. 


je a definitely accepted body of truth. 
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But if climate be unstable, and if, from some of those tempor- 
ary causes for which no reasons can as yet be assigned, there 
occurs a short period of cold, then surely some even infinitesimal 
portion of the second link in the chain of eausation must exist ; 
and @his should proceed as in the first case to aggment the 
departurg from the original condition, and the cWmate must 
change. - 

In a matter so complex as the weather, it is at least possible 
that there should be instability when the cause of disturbance is 
astronomical, whilst there js stability in an ordinary sense. If 
this is so, it might be explained by the necessity for a prolonged 
alteration in the direction of prevailing winds in order to affect 
oceanic currents (Zoppritz, Pil. Alag. 1878). 

However this may be, so remarkable a doctrine as the insta- 
bility of climate must certainly be regarded with great suspicion, 
and we should require abundant proof before accepting it. Now 
there is one result of Mr. Croll’s theory which should afford 
almost a crucial test of its acceptability. In consequence of the 
precession of the equinoxes the conditions producigg glaciation 
in one hemisphere must be transferred to the other every 10,000 
years. If there is good geological evidence that this has actually 
been the case, we should allow very great weight to th® astrono- 
mical theory, notwithstanding the difficulties in its way. Mr. 
Croll has urged that there is such evidence, and this view has 
been recently strongly supported by M. Blytt (NATURE, July 8 
and 15, 1886). Other geologists do not, however, seem convinced 
of the conclusiveness of the evidence. 

Thus MrWallace (‘Island Life”), whilst admitting that 
there was some amelioration of climate from time to time during 
the last glacial period, cannot agree*in the regular alternations of 
cold and warm demanded by Mr. Croll’s theory. To meet this 
difficulty $g proposes a modification. According to his view, 
large eccentricity in the earth’s orbit will only produce glaciation 
when accompanied by favourable geographical conditions. And 
when extreme glaciation has once been established in the hemi- 
sphere which has its winter f aphelion, the glaciation will persist, 
with some diminution of intensity, when precessioa has brought 
round the perihelion to the winter. In this case, according to 
Wallace, glaciation will be simultaneous on both hemispheres. 

Again, he contends that, if the geographical conditions are 
not favourable, astronomical causes alone are not competent to 
produce glaciation. 

There is agreement between the two theories in admitting in- 
stability of climate at first, when glaciation is about to begin 
under the influence of great eccentricity of the orbit, but after- 
wards Wallace demands great stability of climate. Thus he 
maintains that there is great stability in extreme climates, either 
warm or cold, whil-t there is instability in moderate climates. I 
cannot perceive that we have much reason from physical con- 
siderations for accepting these remarkable propositions, and the 
acceptance or rejection of them demands an accurate knowledge 
of the most nicely bf#lanced actions, of which we have as yet 
barely an outline. 

Ocean currents play a most prominent part in these theories, 
but at this moment our knowledge of the principal oceanic circu- 
lation, and of its annual variability, is very meagre. In the 
course of a few years we may expect a considerable accession to 
our knowledge, when the Meteorological Office shall have com- 
pleted a work but just begun—viz. the an&lysis of ships’ logs for 
some s.xty> years, for the purpose of laying down in charts the 
oceanic currents. 

With regard to the great atmospheric currents even the general 
scheme is not yet known. Nearly thirty years ago Prof. James 
Thomson gave before this Association at Dublin an important 
suggestiOfi on this point. Asit has been passed over in complete 

.silepce ever since, the present seems to be a good opportunity of 
redirecting attention to it. 

According to Halley’s theory of atmospheric circulation, the 
hot air rises at the equator and floats north and south in two 
grand upper currents, and it then acquires a westward motion 
relatively to the earth’s surface, in consequence of the earth’s 
rotation. Also the cold air at the pole sinks and spreads out 
over the earth’s surface in a southerly current, at first with a 
westerly tendency, because the air comes from the higher regions 
of the atmosphere, and afterwards due south, and then easterly, 
when it is left behind by the earth in its rotation. . 

Now Prog Thomson remarks that this theory disagrees with 
fact in as far as that iw our latitudes, the winds, though westerly, 
have a poleward tendency? instead of the reverse. 

In the face of this discrepancy he maintains that “the great 
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circulation already described does actually occur, but occurs ub- 
ject to this modifcation, that a thin stratum of air on the suriace 
of the eafth in the latitudes hither thak 3>°—a stratum in wh.ch 
the inhabitants of those latitudes have their existence, and of 
which the movements constitute the observed winds of thosc 
latitudes—bemg, by friction pnd impulses on the surface ef the 
earth, retarded with reference to the rapid whirl or vortex-motion 
from west to east of the great mass of air above it, tends to now 
towards the pole, and actually does so flow to supply the partial 
void in the central parts of that vortex due to the centrifugal 
force of its revolution. Thus it appears that in the temperate 
latitudes there are three currents at different heights—that the 
uppermost moves towards the pole,and is part of a grand prmay 
circulation between equatorial and polar regions ; tha: the lower- 
most moves also towards the pole, but is only a thin strarum 
forming part of a secondary circulation ; that the middle carrent 
moves from the pole, and constitutes the return current for both 
the preceding ; and that all these three currents have a prevathng 
motion from west to east” (Brit. Assoc. Report, Dublin, 1357, 
pp. 38, 39)- i 

Such, then, appears to be our present state of ignoranes of 
these great terrestrial actions, and any speculations as to the 
precise effect of changes in the annual distribution of the sun’s 
heat must be very hazardous until we know more precisely the 
nature of the thing changed. 

hen looking at the astronomical theory of geological clusate 
as a whole, one cannot but admire the symmetry and beauty of 
the scheme, and nourish a hope that it may be true ; but the 
mental satisfaction derived from our survey must not blind v» to 
thé doubts and difficulties with which it is surrounded. 

And now let us turn to some other theories bearing on Uu» 
important point of geological time. 

Amongst the many transcendent services rendered to sci ace 
by Sir William Thomson, it is not the least that ke has tanec 
the searching light of the theory of energy oa to the scien > of 
geology. Geologists have thus been taught that the truth miast 
lie between the cataclysms of the old geologists and the unifo:.i- 
tarianism of forty years ago. It is now generally believed ‘ha: 
we must look fora greater inten-ity of geologic action in the 
remote past, and that the duration of the geologic ages, however 
little we may be able mentally to grasp their greatness, musi vea 
about the same reiation to thg numbers which were written down 
in the older treatises on geology, as the life of an onlnary itan 
does to the age of Methuselah. 

The arguments which Sir William Thomson has adduce i in 
limitation of geological time are of three kinds. I shall tefe 
first to that which has been called the argument from tidal inc 
tion ; but before stating the argument itself it will be conven.ent 
to speak of the data on which the numericai results are 
based. 

Since water is not frictionless, tidal oscillations must be sah,ect 
to friction, and this is evidenced by the delay of twenty-fou. to 
thirty-six hours which is found to occur between full and chinge 
of moon and spring-tide. An inevitable result of this fretiun 
is that the diurnal rotation of the earth must be slowly reta! ed, 
and that we who accept the earth as our timekeeper must aca e 
the moon of a secular acceleration of her motion round the e2.th. 
which cannot be otherwise explained. It is generaliy adai'ted 
by astronomers that there actually is such an unexplaine. secular 
acceleration of the moon’s mean motion. ° . 

No passage in Thomson and Tait’s ‘f Natural Philosophy. 
has excited more general interest than that in which Adam. ts 
quoted as showing that, with a certain vilne for the sealer 
acceleration, the earth must in a century fall behind a perfect 
chronometer, set and rated at the beginning of the century, 
by twenty-tveagconds. Unfortunately this passage in the first 
edition gave an erroneous complexion to Adargs's opinion, and 
being quoted without a statement of the premises, has been 
used in popular astronomy as an authority for estabiilung the 
statement that the earth is actually a false timekeeper ts the 
precise amount specified. . 

In theesecond edition (in the editing of which 1 took pari} 
this passage has been reyritten, and it is shown that Neweou.b’s 
estimate of the secular acceleration only gives about one thir tot 
the retardation of the gacth’s rotation, which resulte.i fow 
Adams’s value. The last sentence of the paragraph here ius.» a» 
follows :— ‘‘It is proper tp add that Adams lays but litt'e stres» 
on the actual numerical values which have been used in thi- 
computation, and is of opinion that the amount of tidal reix da 
tion of the earth’s rotation is quite uncertain.” Thus, in the 
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«opinion of our great physical astronomer, a datum is still wanting 
for the determination of a limit to geologicaltime, according 
to Thomson’s argument. § e ° 

However, subject to this uncertainty, with the values used by 
Adams in his computation, and with the assumption that the rate 
of tidal friction has remained constant, then a thausand million 
years ago the earth was rotating tWice as fast as at present. In 
the last edition of the ‘‘ Natural Philosophy ” the argument from 
these data runs thus :—® s 

<‘ If the consolidation of the earth took place then or earlier, 
the ellipticity of the upper layers (of the earth’s mass) must have 
been $y instead of about şr, as it is at present. * It must 
necessarily remain uncertain whether the earth would from time 
to time adjust itself completely to a figure of equilibrium adapted 
to the rotation. But it if clear that a want of complete adjust- 
ment would leave traces in a preponderance of land in equatorial 
regions. The existence of large continents and the great effec- 
tive rigidity of the earth’s mass render it improbable that the 
adjustment, if any, to the appropriate figure of equilibrium would 
Be complete. The fact, then, that thecontinentsare arranged along 
meridians, rather than in an equatorial belt, affords some degree 
-of proof that the consolidation of the earth took place at a time 
when the diurnal rotation differed but little from its present value. 
It is probable, therefore, that the date of consolidation is con- 
siderably more recent than a thousand million years ago.” 

I trust it may not be presumptuous in me to criticise the vi&vs 
of my great master, at whose intuitive perception of truth in 
physical questions I have often marvelled, but this passage does 
not even yet seem to me to allow a sufficiently large margin of 
uncertainty. 

It will be observed that the argument reposes on our certainty 
‘that the earth possesses rigidity-of such a kind as to prevent its 
‘accommodation to the figure and arrangement of density appro- 
priate to its rotation. In an interesting discussion on subaérial 
-denudation Croll has concluded that nearly one mile may have 
been worn off the equator during the past 12,000,000 years, if 
the rate of denudation all along the equator be equal to-that of 
the basin of the Ganges (‘‘ Climate and Time,” 1885, p. 336). 
Now, since the equatorial protuberance of the earth when the 
ellipticity is $y is fourteen miles greater than when it is y$y, it 
follows that 170,000,000 years would suffice to wear down the 
surface to the equilibrium figure. , Now let these numbers be 
chalved or largely reduced, and the conclusion remains that denu- 
dation would suffice to obliterate external evidence of some early 
-excess of ellipticity. 

If such external evidence be gone,! we must rely on the in- 
compatibility of the known value of the precessional constant 
with an ellipticity of internal strata of equal density greater than 
that appropriate to the actual ellipticity of the surface. Might 
there not be a considerabie excess of internal ellipticity without 
our being c gnisant of the fact astronomically ? 

And, further, have we any right to feel so confident of the 
internal structure of the earth as to be able to allege that the 
earth would not through its whole mass adjust itself almost 
completely to the equilibrium figure ? 

Tresca has shown in his admirable memoirs on the flow of 
‘solids that when the stresses rise above a certain value the solid 
becomes plastic, and is brought into what he calls the state of 
fluidity. I do not know, however, that he determined at what 
stage the flow ceases when the stresses are gradually diminished. 
It seems probable, at least, that flow will continue with smaller 
stresses than were initially necessary to start it. But if this is 
so, then, when the earth has come to depart both internally and 
externally from the equilibrium condition, a flow of solid Will set 
in, and will continue until a near approach to the equilibrium 
condition is attained. i 

When we consider the abucdant geological evidence of the 
plasticity of rock, and of the repeated elevation and subsidence 
of large areas on the earth’s surface, this view appears to me more 
probable than Sir William Thomson’s. 

On the whole, then, I can neither feel*the cogency of the 
argument from tidal friction itself, nor, accepting jt, can I 
place any reliance on the limits which it assigns to geological 
history. s 


1 I find by a rough calculation that #ĀtH€ of the land in the northern 
hemisphere are in the equatorial half of that hemisphere, viz. between o° and 
30° N. lat. ; and that ¢8ths of the land in the gouthern hemisphere are in the 
equator.al half of that hemisphere, viz. between o° and 30° S, lat. Thus for 
the whole earth, $§}ths of gll the land lie in the equatorial half ofits surface, be- 
tween 30° N. and S. lat. In this computation the Mediterranean, Caspian, 
„and Black Seas are treated as land. 





. 

The second argument concerning geological time is derived 
from the sepnlar cooling of the earth. 

We know in roune numbers the rate of increase of temperature, 
or temperature gradient, in borings and’mines, and the conduc- 
tivity of rogk. These data enable us to compute how lone ago 
the surfacl§must have had the temperature of melting rock, 
and when it must have been too hot for vegetable afd animal 
life. 

Sir William Thomson, in his celebrated essay on this subject (re- 
published in Thomson and Tait’s ‘Natural Philosophy,” Appendix 
D), concludes from this argument that ‘“‘ for the last 96,000,000 
years the rate of increase of temperature underground has 
gradually diminished from about yth to about hth of a, degree 
Fahrenheit per foot. . . Is not this, on the whole, in harmony 
with geological evidence, rightly interpreted? Do not the vast 
masses of basalt, the general appearances of mountain-ranges, 
the violent distortions and fractures of strata, He great prevalence 
of metamorphic action (which must have taken place at depths of 
not many miles, if so much), all agree in demonstrating that the 
rate of incr€ase of temperature downwards must have been much 
more rapid, and in rendering it probable that volcanic energy, 
earthqualee shocks, and every kind of so-called plutonic action, 
have been, on the whole, more abundantly and violently 
operative in geological antiquity than in the present age?” 

Now, while I entirely agree with the general conclusion of Sir 
William Thomson, it is not unimportant to indicate a possible 
flaw in the argument. This flaw will only be acknowledged as 
possible by those who agree with the previous criffcism ôn the 
argument from tidal friction. 

The present argument ag to the date of the consolidation of 
the earth reposes on the hypothesis that the earth is simply a 
cooling globe, and there are reasons why this may, got be the 
case. The solidification of the earth probably began from the 
middle and spread to the surface. Now is it not possible, if not 
probable, that, after a firm crust had been formed, the upper 
portion still retained some degree 8f viscosity? If the interior 
be viscous, some tidal oscillations must take place in it, and, 
these heing subject to friction, heat must be generated in the 
viscous portion ; moreover the diurnal rotation of the earth must 
be retarcled. Some years ago, in a paper on the tides ofa spheroid, 
viscous throughout the whole mass (P42/. Trans., part ii. 1879), I 
estimated the amount and distribution of the heat generated 
whilst the planet’s rotation is being retarded and the satellite’s 
distance is being increased. It then appeared that on that hypo- 
thesis the distribution of the heat must be such that it would only 
be possible to attribute a very small part of the observed tem- 
perature gradient to such a cause. Now, with a more probable 
internal constitution for the earth in early times, the result 
might be very different. Suppose, in fact, that it is only those 
strata which are within some hundreds of miles of the surface 
which are viscous, whilst the central portion is rigid. Then, 
when tidal friction does its work the sme amount of heat is 
generated as on the hypothesis of the viscosity of the whole planet, 
but instead of being distributed throughout the whole mass, and 
principally towards the middle, it is now to be found in the more 
superficial layers. A 

In my paper it is shown that with Thomson’s data for the con- 
ductivity of rock and the temperature gradient, the annual loss 
of heat by the earth i 1/260,009,090 part of the earth’s kinetic 
energy of rotation. . 

Also, if by tidal friction the day is reduced from 2, hours to 
D hours, and the moon’s distance augmented from Mọ to II 
earth’s radii, the energy which has been converted into heatein 
the process is 

Dya i I I : de bina 
(5 y - í — 8'84 (5 - ~) times the earth’s kinetic eneagy 
Dy 1 To . ~ 
of rotation. 

From these data it results that the heat generated in the 
lengthening of the day from twenty-three to twenty-four hours is 
equal to the amount of heat lost by the earth, at its present rate 
of loss, in 23,000,000 years. l . 

Now if this amount of heat, or any sensible fraction of it, was 
actually generated within a few hundred miles of the earth’s 
surface, the temperature gradient in the earth must be largely 
due to it, instead of to the primitive heat of the mass. i 

Sach an hypothesis pfecludes the assumption that the earth is 
simply a cooling mass, and would greatly prolonghe ossible 
extension of geological time. It must be ebserved that this view 
is not acceptable unless we admit that*the earth can adjust itself 
to the equilibrium figure adapted to its rotation. 


- the sun's radiation. 
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It seems also worthy of suggestion that our data for the average 
gradient of temperature may be somewhat fallacious. Recent 
observations (Challenger Expedition) show that the lower stratum 
of the ocean is aeae] by water at near the freezing tempera- 
ture, whilst the mean annual temperature of the egrth’s surface, 
where the borings have been made, must be at Teab 30° higher. 
It does not then seem impossible ¢hat the mean temperature 
gradient for the whole earth should differ sensibly from the mean 
gradient in the borings already made. 

The foregoing remarks have not been made with a view of 
showing Sir William Thomson’s argument from the cooling of 
the earth to be erroneous, but rather to maintain the scientific 
justice of assigning limits of uncertainty at the very least as 
wide as those given by him. Prof. Tait (“ Recent Advances in 
Physical Science,” 1885) cuts the limit down to 10,000,000 
years ; he may be right, but the uncertainties of the case are 
far too great to*justify us in accepting such a narrowing of the 
conclusion. 

The third line of argument by which a superior limit is sought 
for the age of the solar system appears by far the st¥ongest. This 
argument depends on the amount of radiant energy which cau 
have been given out by the sun. e 

The amount of work done in the concentration of the sun 
from a condition of infinite dispersion may be computed with 
some accuracy, and we have at least a rough idea of the rate of 
From these data Sir William Thomson 
concludes (Thomson and Tait, ‘ Natural Philosophy,” Appen- 
dix *E) :— > 

“It seems, therefore, on the whole most probable that the sun 
has not illuminated the earth for 180,000,000 years, and almost 
certain that he has not done so for 500,000,000 years. As for the 
future, wWe,may say, with equal certainty, that inhabitants of the 
earth cannot continue to enjoy the light and heat essential to 
their life for many million years longer unless sources now 
unknown to us are prepared in the great storehouse of 
creation.” s 

This result is based on the value assigned by Pouillet and 
Herschel to the sun's radiation. Langley has recently made a 
fresh determination, which exceeds Pouillet’s in the proportion of 
eight to five.! With Langley’s value Thomson’s estimate of time 
would have to be reduced by the factor five-eighths, 

It has been suggested by Croll that the primitive solar nebula 
may have been hot. This heat must have arisen from the col- 
lision of two or more masses ; if their relative velocity before 
collision was that due simply to their mutual attraction, the heat 
so-generated is already counted in the heat generated by the 
concentration of the sun froma state of infinite dispersion. But 
if the relative velocity existed otherwise than from their mutual 
attraction, then the total heat in the sun might exceed that due 
simply to concentration. Sir William Thomson considers the 
hypothesis very improbable. The term imprvbability seems, 
however, almost to ®se its meaning in these speculations, and at 
least we know by the spectroscope that actual nebula do consist 
of incandescent gases. 

In considering these three arguments I have adduced some 
reasons against the validity of the first argument, and have en- 
deavoured to show that there are elements of uncertainty sur- 
rounding the other two ; nevertheless they undoubtedly constitute 
a contribution of the first importan to physical geology. 
Whilst then we may protest against the precision with which Prof. 
Tait seeks to deduce results from them, we are fully justified in 
following Sir William Thomson, who says that ‘‘the existing 
state of things on the earth, life on the earth, all geological 
history showing continuity of life, must be limited within some 
such piod of past time as 100,000,000 years.” 

Jf I have carried you with me in this survey of theories bear- 


` ing on geological time, you will agree that something has been 


acquired to our knowledge of the past, but that much more 
remains still to be determined. 

Although speculations as to the future course of science are 
usualy of little avail, yet it seems as likely that meteorology and 
geology will pass the word of command to cosmical physics as 
the converse. 

_At present our knowledge of a definite limit to geological 
time has so little precision that we should do wrong to summarily 
e 


* LangleygAun. Res. R.A.S. 1885) estimates that 3 calories per minute are 
received by a square centimetre at distance unity. ‘This gives for the total 
annual radiation of the sin 4:38 x 1033 calories. Thomson gives as Pouillet’s 
estimate 6 X 103? times the heat required to raise 1 lb. of water 1° Cels., or 
2°72 X 1033 calories. 
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reject any theories which appear to demand longer periods of 
time than thosa which now appear allowable. 

In eaeh branch of sciencethypothegis ¢orms the nucleus for the 
aggregation of observation, and as long as facts are assimilated 
and co-ordinated we ought to follow our theory. Thus even if 
there be some inconsistencies with a neighbouring scieace we 
may be justified in still holding to a theory, in the hope that 
further knowledge may enable us to remove the difficulties. 
There is no critefion as to what degre€ of inconsistency should 
compel us to give up a theory, and it should be borne in mind 
that many views have been utterly condemned, when later know- 
ledge has only shown us that we were in them only seeing the 
truth from another side. á 
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SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY WILLIAM CROOKES, F.R.S., V.P.C.S., 
PRESIDENT OF THE SECTION . 


A GLANCE over the Presidential addresses delivered before 
this Section on former occasions will show that the occupiers of 
this chair have ranged over a fairly wide field. Some of my 
predecessgrs have given a general survey of the progress of 
chemical science during the past year; some, taking up a tech- 
logical aspect of the subject, have discussed the bearings of 
chemistry upon our national industries ; others, again, have 
passed in review the various institutions in this country for teach- 
ing chemistry ; and in yet other cases the speaker has had the 
opportunity of bringing before the scientific world, fo: the 
first time, an account of some important original researches. 

On this occasion I venture to ask your attention to a few 
though s on the very foundations of chemistry as a scierce-—on 
the nature and the probable, or at least possible, origin of the 
so-called elements. If the views to which I have been led may 
at first glance appear heretical, I must remind you that in some 
respects they are shared more or less, as I shall subsequently 
show, by not a few of the most eminent authorities, and notably 
by one of my predecessors in this chair, Dr. J. H. Glasstone, 
F.R.S., to whose brilliant address, delivered in 1833, I mast beg 
to refer you. 

Should it not sometimes strike us, chemists of the present day, 
that after all we are in a position unpleasantly akin to that of our 
forerunners, the alchemists of the Middle Ages? “These necro 
mancers of a time long past did not, indeed, draw so sharp a 
line as do we between bodies simple and compound ; yet their 
life-task was devoted to the formation of new combinatiors, and 
to the attempt to transmute bodies which we commonly consider 
as simple and ultimate—that is, the metals. In the department 
of synthesis they achieved very considerable success; in 
the transmutation of metals their failure is a matter of 
history. 

But what are we of this so-called nineteenth century doing in 
our laboratories and our libraries? Too many of us age content 
to acquire simply what others have alyeady observed and dis- 
covered, with an eye directed mainly to medals, certi‘icates, 
diplomas, and other honours recognised as the fruits of *‘ pass- 
ing.” Others are seeking to turn the determined facts of 
chemistry to useful purposes ; whilst a third class, sometimes 
not easily distinguished from the second, are daily ed&cing novel 
organic compounds, or are racking their ingenuity to prepare 
artificially some product which Nature has hitherto furnished us 
through the instrumentality of plants and animals. The prac- 
tical*importance of such investigations, and their bearing on the 
industrial arts and on the purposes and needs of daily life, have 
been signally manifested during the last half-century. 

Still a fourth class of inquirers working at,the very confines 
of our knowledge find themselves, occasionally az least, face to 
face with a barrier which has hitherto proved impassa'ue, but 
which must be overthrown, surmounted, or turned, if chemica! 
science is ever to develop into a definite, an orgenised, unity. 
This bayrier is néthing less than the chemical elements commonly 
so called, the bodies as yet undecomposed ints anything ».mpler 
than themselves. There they extend before us, as stretched the 
wide Atlantic before the gaze of Columbus, mocking, taunting, 
and murmuring strange riddles which no man yet has been able 
to solve. ° 


The first” riddle, then, which we enceunter in chemistry is, 
t What are the elements?” Of the attempts hitherto made to 
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define or explain an element, none satisfy the demands of the 
human intellect. The text-books tell us that ap element is “a 
body which has not bean decomposed ” ; that it is ‘a s@mething 
to which we can add, but from which we can take away nothing,” 
or, “a body which increases in weight with every chemical 
change.” Such definitions are doubly unsatisfactqry : they are 
provisional, and may cease to-moriw to be applicable in any 
given case. They take their stand, not on any attribute of the 
things to be defined, bu® on the limitations ðf human power ; 
they are confessions of intellectual impotence. 

Fast as to Columbus long philosophic meditation Jed him to the 
fixed belief of the existence of a yet untrodden world beyend that 
waste of Atlantic waters, so to our most keen-eyed chemists, phy- 
sicists, and philosophers a variety of phenomena suggest the con- 
viction that the elements ofordinary assumption are not the ultimate 
boundary in this direction of the knowledge which man may 
hope to attain, Well do I remember, soon after I had obtained 
evidence of the distinct nature of thallium, that Faraday said to 
me—‘‘ To discover a new element is a very fine thing, but if you 
cøuld decompose an element and tell us what it is made of— 
that would be a discovery indeed worth making.” And this was 
no new speculation of Faraday’s, for in one of his early lectures 
he remarked—‘‘ At present we begin to feel impatient, and to 
wish for a new state of chemical elements. For a time the 
desire was to add to the metals, now we wish to diminish their 
number. . . . To decompose the metals, then, to re-form thera, 
to change them from one to another, and to realise the once 


absurd notion of transmutation, are the problems now given to | 


the chemist for solution.” 

Mr. Herbert Spencer, in his hypothesis of the constitution of 
matter, says : ‘ All material substances are divisible into so-called 
elementary substances composed of molecular particles of the 
same nature as themselves; but these molecular particles are 
complicated structures consisting of congregations of truly ele- 
mentary atoms, identical in nature and differing only in position, 
arrangement, motion, &c., and the molecules or chemical atoms 
are produced from the true or physical atoms by processes of 
evolution under conditions which chemistry has not yet been 
able to reproduce,” 

Mr. Norman Lockyer has shown, I think on good evidence, 
that in the heavenly bodies of the highest temperature a large 
number.of our reputed elements are dissociated, or, as it would 
perhaps be better to say, have never been formed. Mr. Lockyer 
holds that ‘‘the temperature of the sun and the electric arc is 
high enough to. dissociate some of the so-called chemical ele- 
ments, and give us a glimpse of the spectra of their bases” ; and 
he likewise says that “a terrestrial element is an exceedingly 
complicated thing that is broken up into simpler things at the 
temperature of the sun, and some of these things exist in some 
sun-spots, while other constituents exist in others.” 

The late Sir Benjamin Brodie, in a lecture on ‘Ideal 

Chemistry ” delivered before the Chemical Society in 1867, goes 
even further than this. He says :—‘‘ We may conceive that, in 
remote time or in remote space, there did exist formerly, or 
possibly do exist now, certain simpler forms of matter than we 
find on the surface of Gur globe—a, x, £, v, and so on. . 
We may consider that in remote ages the temperature of matter 
was much higher than it is now, and that these other things 
existed then in the state of perfect gases—separate existences— 
uncombined. . . . We may then conceive that the temperature 
began to fall, and these things to combine with one another and to 
enter into new forms of existence, appropriate to the circum- 
stances in which they were placed. . . . We may further con- 
sider that, as the temperature went on falling, certain forms of 
matter became more permanent and more stable, to the exclusion 
of other forms. . . . We may conceive of this process of the 
lowering of the temperature going on, so that t substances, 
when once forme@l, could never be decomposed—in fact, that the 
resolution of these bodies into their component elements could 
never occur again. You would then have something of our 
present system of things.. . . $ 

“ Now this is not purely an imagination, for when we look 
upon the surface of our globe we have actual evidence 6f similar 
changes in Nature.. . . When we lod& at some of the facts 
which have been revealed to us by the extraordinary analyses 
which have been made of the matt& of distant worlds and 
nebulz, by means of the spectroscope, it does not seem incredi- 
ble to me that there may even be evidence, some day, of the 
independent existence pf such things as x and v.” ° 

In his Burnett Lectures ‘On Light as a Means of Investiga- 
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tion,” Prof. Stokes, speaking of a line in the spectrum of the 
nebulæ, says :—It may possibly indicate some form of matter 
more elementary thait any we know on earth, There seems no 
a priori improbability in such a suppositidh so great as to lead us 
at once to reject it, Chemists have long speculated on the so- 
called elem§ts, or many of them, being merely very stable 
compounds of elements of a higher order, or even perlfaps of a 
single kind of matter.” 

In 1868 Graham wrote of Sir W. Thomson’s vortex-ring 
theory as enlivening “ matter into an individual existence and 
constituting it a distinct substance or élement.”’ 

From these passages, which might easily be multiplied, it 
plainly appears that the notion—not necessarily of the decom- 
posability, but at any rate of the complexity, of our supposed. 
elements—is, so to speak, in the air of science, waiting to take 
a further and more definite development. It is important to keep 
before men’s minds the idea of the genesis of thé elements ; this 
gives some form to our conceptions, and accustoms the mind to 
look for some physical production of atoms, Tt is still more im- 
portant, tooto keep in view the great probability that there 
exist in Nature laboratories where atoms are formed, and labora- 
tories whege atoms cease to be. Weare on the track and are 
not daunted, and fain would we enter the mysterious region 
which ignorance tickets ‘‘ Unknown.” It is for us to strive to 
unravel the secret composition even of the so-called elements— 
to undauntedly persevere—and ‘‘still bear up right onward.” 


If we adopt the easy-going assumption that te elenfents, 
whether self-existent or created, are absolutely and primordially 
distinct ; that they existed as we now find them prior to the 
origin of stars and their attendant planets, constituting, in fact, 
the primal ‘‘fire-mist,” we are little, if any, ab wiser. 
We look at their number and at their distinctive properties, 
and we ask, Are all these points accidental.or determinate ? 
In other words, might there as well have been only 7, 
or 709, or 7000 absolutely distinct® elements as the 70 (in 
round numbers) which we now commonly recognise? The 
number of the elements does not, indeed, commend itself to our 
reason from ‘any æ priori or extraneous considerations. Might 
their properties have conceivably differed from those which we 
actually observe? Are they formed by a “fortuitous concatena- 
tion,” or do they constitute together a definite whole, in which 
each has its proper pert to play, and from which none could be 
extruded without leaving a recognisable deficiency ? 

If their peculiarities were accidental, it would scarcely be 
possible for the elements to display those mutual relations which 
we find brought into such prominent light and order in the 
periodic classification of Newlands, Mendeléeff, and Meyer. 
Has not the relation between the atomic weights of the three 
halogens, chlorine, bromine, and iodine, and their serially vary- 
ing properties, physical and chemical, been worn nearly thread- 
bare? And the same with the calcium an@ the sulphur groups? 
Surely the probability of such relations existing among some 
seventy bodies which had come into fortuitous existence would 
prove to be vanishingly small! 

We ask whether these elements may not have been evolved 
from some few antecedent forms of matter—or possibly from only 
one such—just as it is now held that all the innumerable varia- 
tions of plants and a@imals have been developed from fewer 
and earlier forms of organic life? As Dr. Gladstone.well puts 
it, they “have been built up from one another, according to 
some general plan.” This building up, or evolution, is above 
all things not fortuitous : the variation and development whieh 
we recognise in the universe run along certain fixed lines which 
have been preconceived and foreordained. To the card¥ess and 
hasty eye, design and evolution seem antagonistic ; the more , 
careful inquirer sees that evolution, steadily proceeding along an 
ascending scale of excellence, is the strongest argument in favour 
of a preconceived plan. . 

The array of the elements cannot fail to remind us of the 
general aspect of the organic world, In both cases we see 
certain groups well filled up, even crowded with forms having 
among themselves but little specific difference. On the other 
hand, in both, other forms stand widely isolated. Both display 
species that are common and species that are rare; both have 
groups widely distribute¢—it might be said cosmopolitan, and 
other groups of very restricted occurrence. Among animals I 
may mention as instances the Monotremeta of Austrafia and 
New Guinea, and among the elements ¢he metals of the so-called 
rare earths. 
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Now as these facts in the distribution of organic forns are 
generally considered by biological experts to rank anong the 
weightiest evidences in, favour of the origin of species by a 
process of evolution, it “seems natural, in ghis case as in the 
other,eto view existing elements not as primordial but as the 
gradual outcome of a process of development, possiblg even of a 
* strugele* for existence.” Bodies net in harmony with the 
present general conditions have disappeared or perhaps have 
never existed. Others—the asteroids among the elements— 
have come into being and have survived, but only on a limited 
scale; whilst a third class*are abundant because surrounding 
conditions have been favourable to their formation and pre- 
servation. z 

The analogy here suggested between elements and organ- 
isms is, indeed, not the closest, and must not be pushed too 
far. From the nature of the case there cannòt occur in the 
elements a difference corresponding to the difference between 
living and fossil organic forms. The ‘‘great stone book” can 
tell us nothing of extinct elements. Nor would I for a moment 
suggest that any one of our present elements, howe®er rare, is 
like a rare animal or plant in process of extinction ; that any new 
element is in the course of formation, or that the properies of ex- 
isting elements are gradually undergoing modification, All such 
changes must have been confined to that period so remote as 
not to be grasped by the imagination, when our earth, or rather 
the matter of which it consists, was in a state very different from 
its present condition. The epoch of elemental development is 
decidetlly over and I may observe that in the opinion of not a 
few biologists the epoch of organic development is verging upon 
its close. . 

Making, however, every allowance for these distinctions, if 
evolution Ye a cosmic law, manifest in heavenly bodies, in 
organic fhdividuals, and in organic species, we shall in all 
probability recognise it, though under especial aspects, in 
those elements of which stars and organisms are in the last 
resort composed. ° 

Is there then, in the first place, any direct evidence of the 
transmutation of any supposed ‘‘element” of our existing list 
into another, or of its resolution into anything simpler? 

To this question I am obliged to reply in the negative. 

I doubt whether any chemist here present could suggest a 
process which would hold out a reasonable prospect of dissociat- 
ing any of our accepted simple bodies. The highest tempera- 
tures and the most powerful electric currents at our disposal 
have been tried, and tried in vain. At one time there seemed a 
possibility at least that the interesting researches of Prof. Victor 
Meyer might show the two higher members of the halogen 
group, bromine and iodine, as entering upon the path of dis- 
sociation. These hopes have not been fulfilled. It may be 
said, in the general opinion of the most eminent and judicious 
chemists, that none of the phenomena. thus elicited prove that 
even arf approach has ween made to the object in view. 

Even if we leave our artificial laboratories and seek an escape 
from the difficulty by observing the processes of the great 
laboratories of Nature, we feel no sufficiently firm ground. 

We find ourselves thus driven to indirect evidence—to that 
which we may glean from the mutual relations of the elementary 
bodies. Such evidence of great value is by no means lacking, 
and to this I now beg to direct attengion. First, we may 
consider the conclusion arrived at by Herschel, and pursued by 
Clerk-Maxwell, that atoms bear the impress of manufactured 
articles. Let us look a little more closely at this view. A 
manufactured article may well be supposed to involve a manu- 
facturer. But it does something more: it implies certainly a raw 
material, #nd probably, though not certainly, the existence of 
by-products, residues, paraleipomena. What or where is here 
the faw material? Can we detect any form of matter which 
bears to the chemical elements a relation like that of a raw 
material to the finished product, like that, say, of coal-tar to 
alizarin? Or can we recognise any elementary bodies which 
seem lite waste or refuse? Or are all the elements, according 
to the common view, co-equals? To these questions no direct 
answer if as yet forthcoming.} i 

And this leads us up to an hypothesis which, if capable of full 
demonstration, would show us that the eaccepted elements are 
not co-equal, put have been formed by a process of expansion®or 
evolution? I referto thg well-known hypothesis of Prout, which 
regards the atomic weights of the elements as multiples, by a 
series of whole numbers, of unity = the atomic weight of 


e 

hydrogen. Every one is aware that the recent more accurate 
determinations of, the atomic weights of different elements do 
not by ang means bring them ipto closehagmony with the values 
which Prout’s law would require. Still, in no small number of 
cases the actual atomic weights approach so closely to tho-e 
which the hypothesis demands, that we can scarcely regard the 
coincidence as’accidental. Aecordingly, not a few chemis® of 
admitted eminence consider that we have here an expression cf 
the truth, maskedaby some residual ow collateral phenomena 
which we have not yet succeeded in eliminating. 

The original calculations on which the most accurate numbers 
for the atomic weights are founded, have recently been rè- 
calculated by Mr. F. W. Clarke. In his concluding remark ., 
speaking of Prout’s law, Mr. Clarke says that ‘none of the 
seeming exceptions are inexplicable. Jn short, admitting half- 
multiples as legitimate, it is more probable that the few an- 
parent exceptions are due to undetected constant errors than 
that the great number of close agreements should be merely 
accidental. JI began this re-calculation of the atomic weights 
with a strong prejudice against Prout’s hypothesis, but the huis 
as they came before me have forced me to give it a very re-pec!- 
ful consideration.” 

But if the evidence in favour of Prout’s hypothesis in i's 
original guise is deemed insufficient, may not Mr. Clarke's sug- 
gestion of Ħalf-multiples place it upon an entirely new basis ? 
Suppose that the unit ofthe scale, the body whose atomic w ent 
if multiplied by a series of whole numbers gives the atosuc 
weights of the remaining elements, is not hydrogen, but -ume 
element of still lower atomic weight? We are here at once 
reminded of helium—an element purely hypothetical as far as 
our earth is concerned, but supposed by many authorities, on the 
faith of spectroscopic observations, to exist in the sun and in other 
stellar bodies. Most solar eruptions present merely the cl:arac- 
teristic lines of hydrogen, C, F, and H, and along with them 
one particular line which at first was classed in the socium 
group, but which is a little more refrangible, and is designated 
by the symbol Ds. According to Mr. Norman Lockyer and the 
late Father Secchi, this ray undergoes modifications not compar- 
able to those affecting other rays of the chromosphere. In the 
corresponding region of the spectrum no dark ray has heen 
observed. That the accompanying lines, C, F, and H, pertain 
to hydrogen is evident ; and as D3 has never been obtained in 
any other spectrum it is supposed to belong to a body foreign ro 
our earth, though existing in abundance in the chromosphere 
of the sun. To this hypothetical body the name helium is 
assigned. 

In an able memoir on this subject read before the Academy of 
Brussels, the Abbé E. Spée shows that, if helium exists, it 
enjoys two very remarkable properties. Its spectrum consists of 
a single ray, and its vapour possesses no absorbent power. lke 
simple single ray, though I believe unexampled, is by no means 
an impossible phenomenon, and indicates a remarkable simplicity 
of molecular constitution. The non-absorbent property of its 
vapour seems to be a serious objection to a general physica: taw. 
Prof. Tyndall has demonstrated that the absorptive p®wer in- 
creases with the complexity of molecular structure, and hence he 
draws the conclusion that the simpler the molecule the feebler 
the absorption. This conclusion the Abbé Spée regards as 
perfectly legitimate; but it neither explains nor even neces»atate- 
the absence of a// absorptive power. 

Granting that helium exists, all analogy points to its atomic 
weight being below that of hydrogen. Here, then, we may have 
the very element with atomic weight half that of hydrogen, re- 
quired,by Mr. Clarke as thé basis of Prout’s law. 


But a more important piece of evidence for the compounl 
nature of thessemical elements has yet to be considered. Many 
chemists must have been struck with certain pewuliarities in Cie 
occurrence of the elements in the earth’s crust; it is a -tale 
remark that we do not find them evenly distributed throughout 
the globe. Nor are they associated in accordance with their 
specific gravities; the lighter elements placed on ®r near the 
surface, ahd the heavier ones following serially deeper and 
deeper. Neither can weetrace any distinct relation between !ocal 
climate and mineral distribution. And by no means can we say 
that elements are alwayser chiefly associated in Nature ir the 
order of their so-called chemical affinities ; those which have a 
strong tendency to form wth each other definite chemical co.n- 
binations being found together, whilst those which have little or 
no such tendency exist apart. We certéinly find calcivm as 
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carbonate and sulphate, sodium as chloride, silver and lead as 
sulphides; but why do we find certain group’ of elements with 
little affinity for eaclP other yet @xisting in juxtapositfon or com- 
mixture? The members of some of these groups are far from 
plentiful, not generally or widely diffused, and certainly they are 
Noteeasy to separate. Ps e 

As instances of such grouping we may mention :— 

(1) Nickel and cobglt, of which it may bg said that had their 
compounds been colourless, they would have been long regarded 


.@8 identical, and possibly even yet would not have been 


separated. 

(2) The two groups of platinum metals. 

(3) The so-called ‘‘rare earths,” occurring in gadolinite, 
samarskite, &c., and evidently becoming more numerous the 
more closely they are examined. 

Certain questions here suggest themselves :—-Is the series of 
these elements like a staircase or like an inclined plane? Will 
they, the more closely they are scrutinised, be found to fade 
away the more gradually the one into the other? Further, will 


*a mixture hitherto held to be simple, like (e.g.) didymium, be 


capable of being split up in one direction only, or in several ? 
Ihave been led to ask this last question because I have separated 
from didymium bodies which seem to agree neither with the 
praseodymium and neodymium of Dr. Auer yon Welsbach, nor 
with the components detected by M. de Boisbaudran and 
M. Demargay. ° 

Why, then, are these respective elements so closely associated ? 
What agency has brought them together ? 

An eminent physicist evades the difficulty by suggesting that 
their joint occurrence is simply an instance of the working of the 
familiar principle, ‘‘ Birds of a feather flock together.” In 
their chemical and physical attributes these rare earths are so 
closely similar, that they may be regarded as substantially 
identical in all the circumstances of solution and precipitation 
to which they may have been exposed during geological 
ages. 

But do we, in point of fact, recognise any such agency at work 
in Nature? Is there any power which regularly and systematic- 
ally sorts out the different kinds of matter from promiscuous 
heaps, conveying like to like and separating unlike from unlike ? 
I must confess that I fail to trace any such distributive agency, 
nor, indeed, do I feel able to form any distinct conception of its 
nature. 

I must here remark that coral worms in some cases do effect 
a separation of certain kinds of matter. Thus a Gorgonia of 
the species of Afelitha, and Aussa sinuosa, undoubtedly elimin- 
ate from sea-water not merely lime, but even yttria; and other 
recent corals, Pocillopora damicornis, and a Symphyllia close to 
the yttria-secreting Mussa, separate samaria from sea-water. 
Sea-weeds and aquatic mollusks contain a larger proportion of 
iodide and bromine than the waters which they inhabit, and may 
thus be said to separate out these elements from the chlorine 
with which they are mingled. 

But of we examine these cases of elimination we see that they 
are limited in theirsoope. They extend only to substances exist- 
ing in solution of which there is a fresh supply always at hand, 
and which are capable of entering into the animal or vegetable 
economy. Again, the elimination of iodine and bromine, 
effected as just described, is of a very imperfect character, and, 
when sifch water-plants and animals die and decay, their con- 
stituents will be again distributed in the water. 

We cannot well consider that nickel and cobalt have been 
deposited in admixture by organic agency, nor yet the groups 
iridium, osmium, and platinum—ruthenium, rhodiuth, and 
palladium. 

Since the earthy metals to which I have rred—such as 
yttrium, samaryim, holmium, erbium, thulium, ytterbium, &c.— 
are very rare, the probability of their ever having been brought 
together in some few uncommon minerals discovered only in a 
few localities must be regarded as trifling indeed, if we suppose 
that these metals had at any time been widely diffused in a state 
of great dilution with other matter. The features whgch we have 
just recognised in these earths seem to point to their formation 
severally from some common material placed in conditions in 
each case nearly identical. The casg is strengthened by a con- 
sideration of the other groups of elements, also similar in pro- 
perties, having little affinity for eagh other and occurring in 
admixture ; either all or at least some of the elements concerned 
being moreover decidedly rare. Thus we have nickel and cobalt 
not plentiful or widely distributed ; cobalt, perhaps, never found 
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absolutely free from nickel, and vice vers@. We hav 
two platinum groups, where very similar features prev 


A weighty arguntent in favour of the compound nat’ 
elements ,is that drawn from a consideration of the 
radicals, $r, as they might be called, pseudo-elemep 
similarity with the accefted elements is perfectly fam: 
chemists. If, for example, we suppose that in some 
some country men of science were cognisant of the 
and of the behaviour of cyanogen, but had not suc 
resolving it into its constituents, nothing, surely, woul 
their viewing it as an element, and assigning it a plac: 
halogens. It may fairly be held that if a body whick 
to be compound can be found playing the part of a 
this fact lends a certain plausibility to the suppositio 
elements also are not absolutely simple. This line o 
or at least one closely approximating to it, was work 
Dr. Carnelley in a paper read before this Association 
meeting. „From a comparison of the physical pro 
inorganic’with those of organic compounds, Dr. 
concludes that ‘‘¢he elements, as a whole, are analog. 
hydroc@bon radicals.” This conclusion, if true, he ad: 
lead to the futher inference that the so-called elemer 
truly elementary, being made up of at least two 
elements, named provisionally A and B. Hence, he 
should be possible to build up a series of compound 
two primary elenents which would correspond to wha 
call elements. Such an arrangement, to be adMissit 
have to fulfil certain conditions :—The secondary eler 
generated from A and B must exhibit the phenc 
periodicity, and the series would have to form oct: 
entire system is bound to display some feature corwep 
the “odd and even series” of Mendeléeff’s classificc 
atomic weights must increase across the system from the 
seventh group—that is, from the positive to the negat 
each series ; the atomicity would fave to increase fror 
to the middle group, and then either increase or decre 
seventh group; some feature should appear corresp< 
the eighth group; and, lastly, the atomic weights i 
system ought to agree with the atomic weights as expe 
determined. 

This last condition Dr. Carnelley rightly regards as 
crucial, and he finds his arrangement gives atomic weig 
in a majority of instances coincide approximately with 
atomic weights. Thus out of a total of sixty-one eleme 
atomic weights have been determined with at least ap 
accuracy, and whose places in the periodic system i 
puted, twenty-seven agree almost exactly with tł 
numbers, whilst nineteen others are not more than 
astray. 

For a detailed consideration of the conclusions whi 
from Dr. Carnelley’s views I must refer to his paper < 
our last meeting. Two points bear more especially 
subject now under consideration—that is, if this spect 
the genesis of the elements is well-founded. First, the 
of elements of identical atomic weights, isomeric with e: 
would be possible ; as such, Dr. Carnelley mentions re: 
nickel and cobalt (now found to have slightly differe 
weights), rhodium ad ruthenium, osmium and iridium 
metals of some of the rare earths. Secondly, in Dre C 
scheme all the chemical elements save hydrogen are su 
be composed of two. simpler elements, A = 12 and 
Of these he regards A as a tetrad identical with ca: 
B as a monad of negative weight—perhaps the ethere 
space. bd 

Dr. Carnelley’s three primary elements therefore ar 
hydrogen, and the ether. 


Starting from the supposition that pristine matter w; 
an intensely heated condition, and that it has reached i 
state by a process of free cooling, Dr. E. J. Mills sug 
the elements, as we now have them, are the result of 
polymerisations. Dr. Mills reminds us that chemical 
in the process of cooling naturally increase in densil 
such increase be measured as a function of time or of 
tuşe, we sometimes obberve that there are critical poi) 
sponding to the formation of new and .well-defindl sı 
In this manner ordinary phosphorus is «converted int 
variety, I is transformed into I,, S, Becomes Sg, and N 
Among organic bodies styrol, in like manner, accordi 
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In this way it is conceivable that the succesion of events which 
gave us such groups as platinum, osmium, and iridium—palla- 
dium, ruthenium, and rgodium—iron, nickel, and cobalt, if the 
operation of genesis had been greatly mofe prolonged, would 
have fesulted in the birth of only one element of these groups. 
It is also probable that, by a much more rapid rate lf cooling, 
elements would originate even more “closely related than are 
nickel and cobalt, and thus we should have formed the nearly 
allied elements of the cerium, yttrium, and similar groups; in 
fact, the minerals of the clags of samarskite and gadolinite may 
be regarded as the cosmical lumber-room where the elements in 
a state of arrested development—the unconnected missing links 
of inorganic Darwinism—are finally aggregated. 


I have said that the original Aroty/e contained within itself the 
potentiality of all possible atomic weights. It may well be 
questioned whethér there is an absolute uniformity in the mass of 
every ultimate atom of the same chemical element. Probably 
our atomic weights merely represent a mean be A around 
which the actual atomic weights of the atoms vary within certain 
narrow limits. 

Each well-defined element represents a platform of stability 
connected by ladders of unstable bodies. In the first accreting 
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results, reserving details for a subsequent q»mmunication to the | 
Section. 

My work has been with the earths present in samarskite and 
gadolinite, separating them by systematic fractionation. Chemical | 
fractionation, on which I hope to say more on another occasion, 
is very similar to the formation of a spectrum with a wide slit 
and a sugggssion of shallow prisms. The centre portion remains 
unchanged for a long time, and the only approach to purity at 
first ts at the two ends, while a considerable series of operations 
is needed to produce an appreciable change in the centre. The 
groups of didymium and yttrium earths are those which have 
chiefly occupied my attention. On comparing these rare earths 
we arest once struck with the close mutual similarity, verging 
almost.into identity, of the members of the same group. 

The phosphorescent spectra of these earths when their an- | 
hydrous sulphates are submitted to the induction discharge zz 
vacuo are extremely complicated, and change in their details in | 
a puzzling manner. For many years I shave been persistently + 
groping on a almost hopeless endeavour to get a clue to the 
meaningeI felt convinced was locked up in these systems of | 
bands and lines. It was, impossible to divest myself of the : 
conviction that I was looking at a series of autograph inscriptions 
from the molecular world, evidently of intense interest, but | 





together of the primitive stuff the smallest atoms would form, 
then these would join together to fom Jarger groups, the gulf 
across from one stage to another would be gradually bridged over, 
and the stable element appropriate to that stage would absorb, 
as it were, the unstable rungs of the ladder which led up to it. 
I conceive, therefore, that when we say the atomic weight df, for 
instance, calcium is 40, we really express the fact that, while the 
majority of calcium atoms have an actual atomic weight of 40, 
there are not a few which are represented by 39 or 4I, a less 
number by 38 or 42, and so on, We are here reminded eof 
Newton’s, ‘‘ old worn particles.” , i 

Is it not possible, or even feasible, that these heavier and lighter 
atoms may have been in some caseg subsequently sorted out bya 
process resembling chemical fractionation ? This sorting out 
may have taken place in part whilé atomic matter was condens- 
ing from the primal state of intense ignition, but also it may have 
been partly effected in geological ages by successive solutions and 
re-precipitations of the various earths. Mie 

This may seem an audacious speculation, but I do not think j 
is beyond the power of chemistry to test its feasibility. An in- 
vestigation on which I have been occupied for several years has 
yielded results which to me appear apposite to the question, and 
I therefore beg permission here to allude briefly to some of the 
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written in a strange and baffling tongue. All attempts to 
decipher the mysterious signs were, however, for a long time, 
fruitless. I required a Rosetta stone. 

Down to a date comparatively recent nothing was m re firmly 
fixed in my mind than the notion that yttria was the oxide of a 
simplebody, and that its phosphorescent spectrum gave a definite 
system of coloured bands, such as you see in the drawing before 
you (Fig. 2). Broadly speaking, there is a deep red band, a red 
band, a very@minous citron-coloured band, a pair of greenish- 
blue bands, and a blue band. It is true these bards varied 
slightly in relative intensities and in sharpness with almost every 
sample of yttria I examined ; but the general characier ef the 
spectrum remained unchanged, and I had got inte the wzy of 
looking upon this spectrum as characteristic of yttria: ali the 
bands befag visible when the earth was present in quantity, 
whilst only the strongest band of all—the citron band—was 
visible when traces, such as millionths, were present. Bu that 
the whole system of band¥ spelled yttria and nothing but yttria I 
was firmly convinced. 6 

During the later fractionations of the yttria earths, and the 
continued obServations of their spectra, ceytain suspicions which 
had troubled me for some time assumed consistent form. The 
bands which hitherto I had thought belonged to yttria began to 
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vary in intensity among themselves, and continued fractionation 


increased the differenges first oljserved. Whilst I was in this 
state of doubt and uncertainty, and only beginning to see my way 
towards arranging into a consistent whole the facts daily coming 
to light, help came from an unexpegted quarter. M, de Marignac, 
with whom I had been for some tne in correspondence, kindly 
sent me a small specimen of the earth which he had discovered 
and provisionally nameal Ya. In the radiamt-matter tube this 
earth gave a bright spectrum like the one in the diagram before 
yôu (Fig. 3). The spectrum above it (Fig. 2) is that ascribed to 
yttria. Look atthetwo. Omitting minor details, Vo is yttria with 
the chief characteristic band—the citron band—left out, and 
with the double green band Bf samaria added to it. Now look 
at Fig. 4, which represents the spectrum of a mixture of 61 parts 
of yttria and 39 parts of samaria. It is identical almost to its 
minutest detail with the spectrum of Ya, with this not unim- 
portant difference—the citron band is as prominent as any other 
line. Ya consists, therefore, of samaria with the greenish blue 
af yttria and some of the other yttria bands added to it. 


I may aptly call the Ya spectrum my Rosetta stone. It threw 
a flood of light on all the obscurities and contradictions I had 
found so plentiful, and showed me that a much wider law than 
the one I had been working upon was the true law governing 
the occurrence of these obscure phenomena. For what doestthe 
spectrum of Ya show? It proves that what I had hitherto 
thought was one of the chief bands in the yttria spectram—the 
citron band—could be entirely removed, whilst another character- 
istic group—the double green of yttria—could also be separated 
from the citron. 

It would exceed legitimate limits were I to enter into details 
respecting the chemical arid physical reasons which led me to 
these definite conclusions. To settle one single point more than 
2000 fractionations have been performed. 

The meaning of the strongly marked symbolic lines had first 
to be ascertained. For a long time I had to be content with 
roughly translating one group of coloured symbols as “ yttrium” 
and another groupas ‘‘samarium,” disregarding the fainter lines, 
shadows, and wings frequently common to both. Constant 
practice in the decipherment has now given me fuller insight 
into what I may call the grammar of these hieroglyphic inscrip- 
tions. Every line and shadow of a line, each faint, wing 
attached to a strong band, and every variation in intensity of 
the shadows and wings among themselves, now has a definite 
meaning which can be translated into the common symbolism of 
chemistry. > 

In a mineral containing the rarer earths, those most widely 
separated in chemical properties are most easily obtained in a 
state of comparative purity by simple chemical means. For 
instance, in separating didymium from lanthanum, or samarium 
from yttrium, a few simple chemical reactions and a little 
waste will give these bodies in a state of purity ; but when it 
comes P splitting up yttrium into its components ordinary 
chemical separation iş useless, and fractionation must be pushed 
to the utmost limit, Many thousand operations and enormous 
waste of material being necessary to effect even a partial 
separation. 

Returning therefore, after this explanatory digression, to the 
idea of lkeavy and light atoms, we see how well this hypothesis 
accords with the new facts here brought to light. From every 
chemical point of view the stable molecular group,- yttrium, 
behaves as an element. Excessive and systematic fractionation 
has acted the part of a chemical ‘‘ sorting Demon,” distbuting 
the atoms of ytrrium into several groups, with certainly different 
phosphorescent spectra, and presumably different atomic weights, 
though all these groups behave alike from the ®ual chemical 
point of view. ere, then, is one of the elements the spectrum 
of which does not emanate equally from all its atoms, but some 
atoms furnish some, other atoms others, of the lines and bands 
of the compound spectrum of the element. And as this is the 
case with one element, it is probably so in a greater or less degree 
with all. Hence the atoms of this element differ probably in 
weight, certainly in the internal motioifs they undergo. 

Another important inference which may be drawn from the 
facts is, that the atoms of which yttri{m consists, though differ- 
ing, do not -differ continuously, byt fer saltum. We have 
evidence of this in the fact that the spectroscopic bands charac- 
teristic of each group are distinct from those of thé other groups, 

and do not pass gradually into them. We must accordingly 
expect, in the present state of science, that this is probably the 
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case with the other elements. And the atoms of a chemical 
element being known to differ in one respect may differ in other 
respects, and presumably do somewhat @iffer in mass. 

Restricted by limited time and means, even a partial separa- 
tion of these atomic groupings is possible to me only’ with 
enormous 4ifficulty. Haye we any evidence that Nature has. 
effected such a sepavation? The following facts, I think, 
supply this evidence. 

The earth yttria occurs in several minerals, all extremely rare. 
These minerals are of very diverse» chemical composition, and 
occur in localities widely separated geographically. Does the 
pure yttria (gee in respect to every other known element) from 
these different sources behave differeatly to the radiant-matter 
test? To the chemist hitherto the earth yttria has been the 
sane thing, and has possessed the same properties whatever its 
source ; but armed with this new power of seeigg into the atomic 
groupings which go to make up yttrium, we find evidence of 
differentiation between one yttrium and another. 

Thus when the samarskite yttrium was formed, all the con- 
stituent atoms—deep red, red, orange, citron, greenish blue, and 
blue 1—¢gndensed together in fair proportion, the deep red being 
faintest. In gadolinite yttrium the citron and greenish blue 
constituents are plentiful, the red is very deficient, the orange is 
absent, and the others occur in moderate quantities. In the 
yttrium from xenotime the citron is most plentiful, the greenish 
blue occurs in smaller proportion, the red is all but absent, and 
the orange is quite absent. Yttrium from monazige contains the 
greenish blue and citron, with a fair proportion of the other 
constituents ; the greenish þlue is plentiful, and the red is good. 
Yttrium from fluocerite is very similar to that from monazite, but 
the blue is weaker. Yttrium from hielmite is very rich in citron, 
has a fair quantity of blue and greenish blue, led&®of red, no 
orange, and only a very faint trace of deep red. Yttria from 
euxenite is almost identical with that from hielmite. 

This is unlikely to be an isolatedgcase. The principle is very 
probably of general application to all the elements. In some, 
possibly in all elements, the whole spectrum does not emanate 
from all its atoms, but different spectral rays may come from 
different atoms, and in the spectrum as we see it all these partial 
spectra are present together. This being interpreted means that 
there are definite differences in the internal motions which go on 
in the several groups of which the atoms of a chemical element 
consist. For example, we must now be prepared for some such 
events as that the seven series of bands in the absorption-spec- 
trum of iodine may prove not all to emanate from every molecule, 
but that some of these molecules emit some of these series, others 
others, and in the jumble of all these kinds of molecules, to 
which is given the name ‘‘iodine vapour,” the whole seven 
series are contributors. 


To me it appears the theory I have heraventured to fomnulate,” 
taken in conjunction with the diagram in Fig. 1, may aid the 
scientific imagination to proceed a step or two further in the 
order of elemental evolution. In the undulating curve may be 
seen the action of two forces, one acting in the direction of the 
vertical line, and the other pulsating backwards and forwards 
like a pendulum. Assume the vertical line to represent tempera- 
ture slowly sinking through an unknown number of degrees, 
from the dissociation point of the first-formed element down to 
the dissociation point of those last shown on the scale. But 
what form of energy is represented by the oscillating line? 
Swinging to and fro like a mighty pendulum to points equi- 
distant from a neutral centre ; the divergence from neutrality 
conferring atomicity of one, two, three, and four deggges as the 
distance from the centre is one, two, three, or four divisiens ; 
and the approach to, or retreat from, the neutral line deciding 
the electro-negative or electro-positive character of the element 
—all on the retreating half of the swing being positive and all 
on the approaching half negative—this oscillating force must be 
intimately connected with the imponderable matter, essqnce, or 
source of energy we call electricity. 3 

Let us examine this a little more closely. Let us staet at the 
moment when the first element came into existence. Before this 
time matter, as we know it, was not. It is equally impossible 
to conceive of matte, without energy, as of energy without 
måter ; from one point of view the two are convertible terms. 
Before the birth of atoms all those forms of ¢nergy which 
become evident when matter acts ugon “matter, could not have 
existed—they were locked up in the Zrotyle as latent potentialities 


x For brevity I call them by their dominant spectrum band, 
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only. Coincident with thg creation of atoms all those attributes 
and properties which form the means of discriminating one 
chemica# element from another start into existence fully endowed 
with energy, 

The pendulum begins its swing from tRe electro-positive side ; 
lithium, next to hydrogen in simplicity of atomic weight, is now 
formed ; then glucinum, boron, and carbon. Definite quantities 
of electricity are bestowed on, each element at the moment of 
birth, on these quantities its atomicity depends,! and the types 
of monatomic, diatomic, triatomic, and tetratomic elements are 
fixed. The electro-negative part of the swing now commences ; 
nitrogen appears, and notice how curiously position governs the 
mean dominant atomicity. Nitrogen occupies the position below 
boron, a triatomic element, therefore nitrogen is triatomic. But 
nitrogen also follows carbon, a tetratomic body, and occupies 
the fifth position counting from the place of origin ; how beauti- 
fully these opposing tendencies are harmonised by the endow- 
ment of nitrogen with at least a double atomicity, an& making 
its atom capable of acting as tri- and pentatomic. With oxygen 
{di- and hexatomic) and fluorine (mon- and heptatomic) te same 
law holds, and one half-oscillation of the pendulum is completed. 
Again passing the neutral line the electro-positive elements, 
sodium (monatomic), magnesium (diatomic), aluminium (tri- 
atomic), and silicon (tetratomic) are successively formed, and 
the first complete oscillation of the pendulum is finished by the 
birth of the elecfro-negative elements phosphorus, sulphur, and 
chlorine ; these three—like the corresponding elements formed 
on the opposite homeward swing—having each at least a double 
atomicity depending on position. 

Let us at the end of the first complete vibration and 
examine the result. We have already formed the elements of 
water, ammonia, carbonic acid, the atmosphere, plant and 
animal life, phosphorus for the brain, salt for the sea, clay for the 
solid earth, two alkalies, an alk®line earth, an earth, together with 
their carbonates, borates, nitrates, fluorides, chlorides, sulphates, 
phosphates, and silicates, sufficient for a world and inhabitants 
not so very different from what we enjoy at the present day. 
True the human inhabitants would have to live in astate of more 
than Arcadian simplicity, and the absence of calcic phosphate 
would be awkward as far as bone is concerned. But what a 
happy world it would be! No silver or gold coinage, no iron 
for machinery, no platinum for chemists, no copper wire for 
telegraphy, no zinc for batteries, no mercury for pumps, and, 
alas! no rare earths to be separated. 

The pendulum does not, however, stop at the end of the first 
complete vibration ; it crosses the neutral point, and now the 
forces at work are in the same position as they were at the be- 
ginning. Had everything been as it was at first the next ele- 
ment again would have been lithium, and the original cycle 
would have recurred, r@peating for ever the same elements. 
But the conditions are not quite the same; the form of energy 
represented by the vertical line has declined a little—the tem- 
perature has sunk—and not lithium, but the one next allied to it 
in the series comes into existence—potassium, which may be 
regarded as the lineal descendant of lithium, with the same 
hereditary tendencies, but with less molecular mobility and 
higher atomic weight. a 

Pass we rapidly along the to-and-fro curve, and in nearly 
every case the same law is seen to hold good. The last element 
of the first complete vibration is chlorine. In the corresponding 
place in the second vibration we do not have an exact repetition 
of chlorine, but the very similar body bromine ; and when for a 
third timesthe position recurs we see iodine. I need not 
multiply examples. 

. In this far-reaching evolutionary scheme it could not come to 
pass that the potential elements would all be equal to one 
another. Some would be unable to resist the slightest disturb- 
ance of the unstable equilibrium in which they took their rise ; 
others w8uld endure longer, but would ultimately break down 
as temperature and pressure varied. Many degrees of stability 

* “Nature presents us with a single definite quantity of electricity. . . . 
For each chemical bond which is ruptured withm an electrolyte a certain 
quantity of electricity traverses the electrolyte, which is the same in all 
cases.” —G. JOHNSTONE Stoney, “On the Physical Units of Nature,” 
British Association Meeting, 1874, Section A. Phil. Mag., May 1881. ® 

“The same definite quantity of either positive or negative electricity 
moves always with each uniwalent ion, or with every unit of affinity of a 
multivalent 10n.”— HELMHOLTZ, Baraday Lecture, 188r. 

‘ Every monad atom has associated with it a certain definite quantity of 
electricity ; every dyad has twice this quantity associated with it; every. 


triad three times as much, and so on.”~O. Lopce, ‘On Electrolysis,” 
“ British Association Report,” 1885. = eon 
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would be hére represented ; not®all the themical elements are 

equally stable, and if we look with scrutinising eyes we shall 

still see our old friend the missing link, coarse enough to be 

detected by ordiwary chemical processes, associated in the growps 

containing such elements as iron, nickel, and cobalt ; palladium, 

ruthenium, and rhodium; iridium, osmjjm, and platinum. 

Whilst in their more subtile form these missing links present 

themselves as representatives of the differences which I haves 
detected and described between the atoms of the same chemical 

element. ° 

Dr. Carnelley has pointed out that ¢‘ those elements belonging 
to the even series of Mendeléeff’s classification are always para- 
magnetic, whereas the elements belonging*to the odd series are 
always diamagnetic.” On this curve the even series to the left, 
as far as can be ascertained, are paramagnetic, and, with a few 
exceptions, all to the right are diamagnetic. The very powerful 
magnetic metals, iron, nickel, cobalt, and manganese, occur 
close together on the proper side. The interperiodic groups, of T 
which palladium and platinum are examples, are said to be 
feebly magnetic, and, if so, they form the exceptions. Oxygen, 
which weight for weight is more magnetic than iron, comes near 
the beginning of the curve, while the powerfully diamagnetic 
metals, bismuth and thallium, are at the opposite end of the 
curve% 

On the odd, or diamagnetic, half of the swing the energy 
appears to have considerable regularity, whilst it is very irregular 
on the opposite side of the curve. Thus, between the extreme 
odd elements, silicon (28), germanium (73), tin (118), the miss- 
ing element (163), and lead (208), there is a difference of exactly 
45 units, conferring remarkable symmetry on one half of the 
curve. The differences on the even side are 36, 42, 51, 39, and 
53 (giving the missing element between cerium and thorium an 
atomic weight of 180); these at first sight appear conforma‘le 
to no law, but they become of great interest when it is seen that 
the mean difference of these figures is almost exactly the same 
as that on the other side of the curve—viz. 44°2. 

This uniformity of difference—actual on the one side and 
average on the other—brings out the important inference that, 
whilst on the odd side there has been little or no variation in 
the vertical force, minor irregularities have been the rule on the 
even side. That is to say, the fall of temperature has been very 
uniform on the odd side—where every element formed during 
this half of the vibration is the representative of a strongly- 
marked group—sodium, magnesium, aluminium, silicium, phos- 
phorus, sulphur, and chlorine; whilst on the even side of the 
swing the temperature has sunk with considerable fluctuations, 
which have prevented the formation here of any well-marked 
groups of elements, with the exception of those of which lithium 
and glucinum are the types. 

If we can thus trace irregularities in the fall of temperature, 
can we also detect any variation in the force represented by 
the pendulous movement? I have assumed that this repwesents 
chemical energy. In the early-formed eleypents we have those 
in which chemical energy is at its maximum intensity, while, as 
we descend, affinities for’ oxygen are getting less and the 
chemism is becoming more and more sluggish, Part may be 
due to the lower temperature of generation not permitting such 
molecular mobility in the elements, but there can be little doubt 
that the chemism-forming energy, like the fires of the cosmical 
furnace, is itself dying out. 1 have endeavoured to represent 
this gradual fading out by a diminution of amplitude, the curve 
being tr&ced from a photographic record of the diminution ot 
the arc of vibration of a body swinging in a resisting medium. 

When we look on a curve of this kind there is a tendency te 
ask, What is thre above and below that portion gvhich is seen : 
At the lower end of our curve what is there to be noted? We 
see a great hiatus between barium (137) and iridium (192°5), 
which it seems likely will be filled up by the so-called rare ele 
ments. Judging from my own researches, it is probable that 
many of thege earthy elements will be found included in one or 
more interperiodic groups, whilst the higher members of the 
calcium, the potassium, thè chlorine, and the sulphur groups, 
together with the elements between silver and gold, cadmium 
and mercury, indium and tMallium, antimony and bismuth, are 
still waiting to be discoveredg We now come to an oasis in the 
desert of blanks, Platinum, gold, mercury, thallium, lead, and 
bismuth, all familiar friends, form a close litsle group by them- 
selves, and then after another desert space the list is closed with 
thorium (233) and uranium (240). 

This oasis, and the blanks which precede and follow it, may 
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be referred with much probability to the particular way in which 
our earth developed into a member of our solar system. If this 
be go it may be that on our eart} only these blanks occur, and 
not generally thruughout the universe. ° 

What.comes after uranium? I should consider that there is 
little prospect of the xistence of an elemet much lower than 
this. Look at the vertical line of temperature slowly sinking 
from the upper to the lower part of the curve ; the figures repre- 
senting the scale of atomic weights may be also sypposed to 
represent, inversely, the:scale of a gigantic pyrometer dipping 
into the cauldron where sun and worlds are in process of forma- 
tion. Our thermometer shows us that the heat has been sinking 
gradually, and, parí passu, the elements formed, have increased 
in density and atomic weight. This cannot go on for an in- 
definite extent. Below the uranium point the temperature may 
be so reduced that some of the earlier formed elements which 

ehave the strongest affinities are able to enter into combination 

among themselves, and the result of the next fall in temperature 
will then be—instead of elements lower in the scale than uranium 
—the combination of oxygen with hydrogen, and the formation 
of those known compounds the dissociation of which is not beyond 
the powers of our terrestrial sources of heat. s 

Let us now twn to the upper portion of the scheme. ith 
hydrogen of atomic weight = 1, there is little room for other 
elements, save perhaps for hypothetical helium. But what if we 
get “ through the looking-glass,” and cross the zero-line in search 
of new principles--what shall we find the other side of zero? 
Dr. Carnelley asks for an element of negative atomic weight ; 
here is ample room and verge enough for a shadow series of such 
unsubstantialities. Helmholtz says that electricity is probably 
as atomic as matter :! is electricity one of the negative elements, 
and the luminiferous ether another? Matter, as we how know 
it, does not here exist; the forms of energy which are apparent 
in the motions of matter are as yet only latent possibilities. A 
substance of negative weight is not inconceivable.” But can we 
form a clear conception of a body which combines with other 
bodies in proportions expressible by negative quantities ? 


A genesis of the elements such as is here sketched out would 
not be confined to our little solar system, but would probably 
follow the same general sequence of events in every centre of 
energy now visible as a star, 

Before the birth of atoms to gravitate towards one another, 
no pressure could bé exercised ; but at the outskirts of the fire- 
mist sphere, within which all is Arofy/e—at the shell on which 
the tremendous forces involved in the birth of a chemical element 
exert full sway—the fierce heat would be accompanied by gravi- 
tation sufficient to keep the newly-born elements from flying off 
into space. As temperature increases expansion and molecular 
motion increase, molecules tend to fly asunder, and their chemi- 
cal affinities become deadened ; but the enormous pressure of 
the gravitation of the mass of atomic matter outside what I 
may for brevity call’the birth-shell would counteract this action 
of heat. 

Beyond this birth-shell would be a space in which no chemical 
action could take place, owing to the temperature there being 
above what is called the dissociation point for compounds. In 
this space the lion and the lamb would lie down together ; phos- 
phorus and oxygen would mix without union; hydrogen and 
chlorine would show no tendency to closer bonds ; and even 
fluorine, that energetic gas which chemists have only isolated 
within the last month or two, would float about free and 
uncombined. 

Outside this space of free atomic matter weyld be another 
shell, in whicl?the formed chemical elements would have cooled 
down to the combination-point, and the sequence of events so 
graphically described by Mr. Mattieu Williams in ‘‘ The Fuel of 
the Sun ” would now take place, culminating in the solid earth 
and the commencement of geological time. 


° 

And now I must draw to a close, having exhausted not indeed 
my subject, but the time I may reasonably occupy. We have 
glanced at the difficulty of defining gn element ; we have noticed 


1 “Tf we accept the hypothesis that thg elementary substances are com- | 


posed of atoms, we cannot avoid concluding that electricity also, Positive as 
well as negative, is divided into definite elementary portins, which behave 
like atoms of electricit$.”” —HELMHOLTZ, Faraday Lecture, 188x. 

2 “I can easily conceive that there are plenty of bodies about us not 
subject to this intermutual action, and therefore not subject to the law 
of gravitation”’—Sir GrorcE AIRY, “ Faraday's Life and etters,” vol. ii. 
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too the revolt of many leading physic&ts and chemists against 
the ordinary accept&tion of the term element. We have weighed 
the impropability of their eternal self-existence, or their 8rigina- 
tion by cMance. As a remaining alternative we havg suggested 
their origin by a process of evolution like that of the heavenly 
bodies according to Laplace, and the plants and animals of our 
globe according to Lamarck, Darwin, and Wallace. In the 
general array of the elements, «is known to us, we have 
seen a striking approximation to that of the organic world. 
In lack of direct evidence of the decomposition of any 
element, we have sought and foung indirect evidence. We 
have taken into consideration the light thrown on this sub- 
ject by Prout’s law, and by the researches of Mr. Lockyer in 
solar spectroscopy. We have reviewed thg very important 
evidence drawn from the distribution and collocation of the 
elements in the crust of our earth. We have studied Dr. 
Camelleyg weighty argument in favour of the compound nature 
of the sd-called elements from their analogy to the compound 
radicalsg We have next glanced at the view of the genesis of 
the elements; and, lastly, we have reviewed a scheme of their 
origin suggested by Prof. Reynolds’s method of illustrating the 
periodic classification. 

Summing up all the above considerations we cannot, indeed, 
venture to assert positively that our so-called elements have been 
evolved from one primordial matter ; but we may contend that 
the balance of evidence, I think, fairly weighs in favour of this 
speculation. . 

This, then, is the intri€ate question which I have striven to 
unfold before you, a question that I especially commend to the 
young generation of chemists, not only as the mogtigteresting, 
but the most profoundly important, in the entire compass of our 
science, 

T say deliberately and advisedly the most interesting, The 
doctrine of evolution, as you well aow, has thrown a new light 
upon and given a new impetus to every department of biology, 
leading us, may we not hope, to anticipate a corresponding 
wakening light in the domain of chemistry ? < 

I would ask investigators not necessarily either to accept or to 
reject the hypothesis of chemical evolution, but to treat it as a 
provisional hypothesis ; to keep it in view in their researches, 
to inquire how far it lends itself to the interpretation of the 
phenomena observed, and to test experimentally every line of 
thought which points in this direction. Of the difficulties of this 
investigation none can be more fully aware than myself. I sin- 
cerely hope that this my imperfect attempt may lead some minds 
to enter upon the study of this fundamental chemical question, 
and to examine closely and in detail what I, as if amidst the 
clouds and mists of a far distance, have striven to point out. 


NOTES 


A REUTER’S telegram dated Grénada, August 29, states that 
during the solar eclipse of that morning good photometric obser- 
vations were made by Prof. Thorpe. The light during the 
middle of totality xas less than from the full moon. We 
learn from later telegrams dated Grenada, August 31, that the 
eclipse of the sun has been well observed by the British Astro- 
nomical Expedition, and that in the observations taken it was 
noticed that the corona extended nearly two diameters from the 
sun, and exhibited a feathery structure at the Pgles. Good 
photographs have been obtained of the coronal spectrum sm the 
blue end. The spectrum was similar to that of the eclipse of 
1883, observed on the Caroline Islands. 





THE celebrations connected with the Chevreul centenary took 
place in Paris on Tuesday last. The first demonstrafion was 
that of the National Society of Agriculture, to gvhich M. 
Chevreul was elected member forty-six years ago, and of which 
he is elected President every alternate year. A commemoration 
medal was struck by the same Society, At three o’clock 
M. Chevreul received the congratulations of the members of the 
Academy of Sciences. © The principal eeremony of the day was 
the unveiling of the statue of M, Chevreul in the hall of the new 
Museum at the Jardin des Plantes. The walls of the room, 
which are of vast dimensions, were hung with red velvet, and 


Sepi. 2, 1886] 


NATURE 


+33 








decorated with Gobelins tapestry and flowers. Spaces were 
reserved for Senators, Deputies, members of the Diplomatic 
Corpsp and other distinguished persons. M. Goblet, Minister 
of Publicy Instruction, sat on M. Chevreul’s righ@ and M. 
Floquet on his left. M. Frémy, the Director of the Museum, 
addressing M. Chevreul, said that the professors of the Museum, 
anticipating the future, had presented to him this statue. He 
then referred to the work of M. Chevreul in various branches of 
science, mainly in chemistry, and the results of his discoveries 
in industry. M. Zeller, President of the five Academies, M. 
Brock, representing the three Academies of Science of Scandi- 
navian countries, M. Boscha, delegate of the Agricultural Society 
of Moscow, and tħe Italian Ambassador, also offered their con- 
gratulations to the venerable s:vant. The last speaker was 
the Minister of Public Instruction, who spoke, on bghalf of the 
State, of the many ties which connected the great pve: and 
chemist with the Ministry of Public Instruction. “THY century 
which precedes our time,” said M. Goblet, ‘‘ belonged above all 
to science. What gave it its true character was the recent rise 
of scientific research, pursuing in the study of Nature the means 
of extending the domain of human power. Amongst the various 
branches of sæence, that to which M. Chevreul devoted him- 
self—chemistry—is certainly one of the most fruitful, and one 
of those which owes mo-t to Frenc}? genius, Thanks to great 
French chemists and to M. Chevreul, France marches in the 
foremost eH of the nations which modern science guides.” A 
banquet was given in the evening at the Hôtel de Ville. Several 
Ministers of State were present. The toast of M. Chevreul’s 
health was proposed by M®-Floquet, and supported by the 
Minister of Public Instruction. The festival which followed 
was very brilliant, ending with a torchlight procession, in which 
two squadrons of cuirassiers and a considerable body of infantry 
with several bands took part. Various Societies, all the mem 
bers carrying Chinese lanterns, also joined the procession, which 
marched from the Hôtel de Ville through the principal streets 
and boulevards to the Place de la République. The streets 
through which the procession passed were thronged with dense 
masses of spectators. 


ON the 28th ult. His Excellency Tcheou Meou-Ki, Director of 
the Chinese Mission of Public Instruction, paid a visit, with the 
mandarins attached to his person, to M. Chevreul at his house. 
He handed to the illustrious chemist a Chinese document ex- 
pressing in old characters every wish for his happiness and long 
life. It appears that there is living at this moment in China a 
Chinese savant who at the age of 100 years has just passed his 
examinations and been admitted a member of the highest 
academy of the mandarins. The interpreter explained to M. 
Chevreul that his Chinese visitors consider€d the fact that two 
savants a hundred years of age were living, one in France and 
the other in China, was a link connecting the learning of the 
two -countries. When the Chinese Mission had retired, M. 
Chevreul received a deputation of the inhabitants of the Rue 
Cheweu who presented him with a bouquet, 


TuE last number of Ze Nature contains a biographical 
sketch, with several portraits,- of M. Chevreul, from which 
it appears that he was born at Angers on August 31, 
1786, Mis father being a physician and surgeon. It is 
noticeablg that the father reached the age of ninety-one, 
and the mother died aged ninety-three. M. Chevreul as 
a lad witnessed some of the scenes of the conflict in La 
Vendée, and he saw the guillotine at work in Angers. The 
old Universityof the town having been swept away by the Revo- 
lution, he received hiseearly education at the Central School 
of the place. He left this at the age of seventeen, and 
urned towards Paris, which was at that time peculiarly 
fortunate in possessing as teachers and professors eminent men 


a a ee 


in every branch of science. Fourcrof, the Professor of Ch2- 
mistry at the College of France, was engaged in improving 
higher education, and left the work of his Chair largely to Lis 
demonstrator, ® Vauquelin, ofgwhom Dumas said that he*was 
wholly a chemist, a chemist every day of his life, and during the 
whole of each day# Chevreul entered fnder this teacher, and 
soon distinguished himself so much that he was allowed to take 
charge of the laboratory when twenty years of age. At the 
same time he taught at the Collége Charlemagne; four years 
later he was appointed Demonstratot to the Museum, and agethirty 
was appointed special Professor of Chemistry in charge of the 
dyeing department at the Gobelins. One of his earliest dis- 
coveries was that of margarine, oleine, and stearine in oils and 
fats. The last of these furnishes stearic acid, and thus an important 
industry like that in stearic candles was founded. His studiew 
in fatty bodies, and his theory of saponification (1823) have nv 
only created new industries, but they opened immense horizons 
in organic chemistry. Between 1828 and 1864 he stadiod 
colours, and from time to time published memoirs 
thee progress of his work. In 1826 he took his 
in the Academy of Sciences, and in 1830 he was ap- 
pointed Director of the Museum of Natural History. His 
life now is spent between this institution, the Gobelins, and the 
Institute of France. He never fails to attend the Monday 
meetings of the Academy of Sciences. The nu:nber of his 
papers, memoirs, &c., is very great. Amongst them is one 
written in 1832, on the divining-rod, and another in 1853, in 
which he dissipated the mystery surrounding table-turning ani 
similar manifestations. M. Chevreul remained in Paris during 
the siege of 1870-71, working steadily in his laboratory. I: 
was soon after this that an expression in a letter he wrote to a 
friend led to the honourable title of “Doyen des étudiants c'e 
France” being affixed to his name. Although he possesses a 
large fortune, he still carries on his work at the institutions with 
which he is connected, and prosecutes his experiments with a 
juvenile lightness of touch. He is exceedingly temperate, 
drinking nothing but water or beer, but his longevity is not due 
to this; he owes it to a robust constitution and to a life wisely 
ordered, regular, and laborious. ‘* It is,” concludes M. Tis-an- 
dier, ‘‘ a great and beautiful sight presented by this centenartan, 
who, like an old oak, shelters under his shadow successive 
generations. Deaf to the sounds of this world, he has chosen 
to work alone in his laboratory, where his ever-wakeful intelli- 
gence is unceasingly attracted to the rays of eternal truth.” 


on 
seat 


In reply to a question from Sir John Lubbock, Mr. Ritchie, 
the President of the Local Government Board, stated last week 
that considerable progress had been made by the Commitice 
appointed last session to inquire and report on the subjegt of M. 
Pasteur’s researches with reference to the prevention of hydro- 
phobia. A sub-Committee visited Paris and had several long 
interviews with M. Pa-teur, who explained to the members most 
fully and unreservedly the whole details of his treatment. The 
Committee examined a large number of the persons who hi} 
undergone tre@ment, and so far as this investigation is coz- 
cerned, the Committee were fully satisfied that M. Pasteus’s 
treatment had been effective. They hope before long to be in 
a position to report the results of their investigation to the Lecai 
Government Board, but before doing so they are anxious that 
time shoul@ be allowed for the Committee to ascertain that ex- 
periments on animals cofiducted on behalf of the Committee 
have yielded the same results as those detailed and demonstrate-1 
to them.by M. Pasteur. 


e 
WE regret tẹ announce the death of Dr. James G. Wakley, 
editor of the Lazcef, at his residence, Heathlands Park, Long- 
cross, near Chertsey, on August 30. He was the youngest son 
of the late Thomas Wakley, founder of the Lancet, Member vf 
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Parliament for Finsbery! and caroner for Middlesax. He 
became a member of the Royal College of Surgeons of England 
in 1849, and-graduated Doctor of Medicine at King’s College, 
Aberdeen, in 1852. At his father’s death in 186% he became 
editor of the Lancet, the duties of which position he discharged 
for nearly twenty-five yers, continuing, in spite of much recent 
‘su@ering, active in his work up to last Easter. 


THE death is announced from Paris of M. Laguerre, Professor 
-of Mathematical Physics in the College of France, and a dis- 
tinguishéd mathematician, at the age of fifty-two. In his earlier 
years he was an officer in the artillery. He wrote and published 
in the Proceedings of various learned Societies numerous mathe- 
matical papers, but he never published a volume. 


eTHE annual Pharmaceutical Congress commenced its sittings 
at the Mason College, Birmingham, on the 31st ult., under the 
presidency of Mr. Greenish, of London. 


ON Friday, August 27, about midnight, an earthquake was 
felt all over the Levant, and as-far to the west as Malta. At 
Alexandria the shock was felt fifteen minutes after midnight Sts 
apparent direction was from west to east; at Athens a severe 
shock was felt about the same time. Its force was greatest and 
most destructive in Greece and the Ionian Islands. In the 
South-Western Peloponnesus, and particularly in the depart- 
ment of Messenia, towns and villages were destroyed. ‘The 
towns of Filiatra and Gargaliano and Marathoupolis were laid 
in ruins, and Kyparassi and Choremi in Arcadia are similarly 
destroyed. The Eparch has, in consequence of the destruction 
of the houses, had to telegraph for tents for the people. Over 
120 persons were killed, and a large number injured. The 
Greek Government has despatched four war-vessels with neces- 
saries to relieve the inabitants. From Zante comes news that all 
the houses in Pyrgos have been destroyed. The shock was felt 
also in Zante, not a house having escaped damage, although no 
loss of life has occurred. Strong shocks were felt all over: 
Greece. Some indications of the nature of the weather prior 
and subsequent to the shock are given by Reuter’s Correspondent 
at Zante. For some time past extraordinary atmospherical dis- 
turbances, excessive heat, dead calms, and unusually high tides 
occurred. At 25 minutes past I1 on Friday night, after a day 
of heavy and threatening weather, the whole of Zante was 
racked with 2 most violent, but steady and- undulating, earth- 
quake Igsting 15 seconds. The centre of the earthquake, 
the same correspondent says, was in the sea, 30 miles 
south-east of Zante, where it smashed the telegraph cable. 
After the shock the weather was threatening, indicating an 
approaching storm, and soon after a fearful storm burst 
over Coxfu. 
suffered from the earthquake. The position of the centre of 
this shock is said to indicate some violent volcanic submarine 
agitation to the south of Zante. The weather after the earth: 
quake remained menacingly heavy, and it was expected that 
other shocks would follow. At 11 o’clock the same night a 
shock was felt af Naples. At Brindisi an uphea®l movement 
of the earth, lasting two minutes, was felt, followed by an un- 
dulatory movement of about the same duration. There were 
also two successive prolonged shocks at Foggia, and two undu- 
latory movements at Caserta. At Taranto there were two very 
sharp shocks, one vertical, the other undulatory, caufing great 
alarm to the inhabitants, who passed thẸẹ night in the fields for 
safety. There was however no losg of life nor any serious 
damage at the places visited by the seismic disturbance. The 
Governor of Malta also telegraphs to Phe Colonial Office that a 
severe earthquake visjted the island at 11 o’clocl® the previous 
night, causing much alarm, but no serious injury to buildings. 
No lives were lost. It appears that the correspondent in Alex- 
andria who states that the earthquake appeared to travel from 
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west to east is correcé. The wave was first felt at Malta about 
It, a little later in Naples (very slight), afd in various parts of 
Calabria, then about midnight in the Jonian Islands, thgn in 
Greeze, and@it fifteen minutes past midnight in Alexandria. 


Tue Premier of New South Wales has laid before Parliament 
the proposals of his Government for the celebration of the 
centenary of that colony in 1888. s\mongst others, the New 
South Wales Government propose inviting the members of the 
British Association to hold their annual meeting for that year in 
Sydney, and the Premier stated that hë had already communi. 
cated with the Association on the importance of the visit. Great 
stress was laid on the fact that the invitations wpuld be extended 
to all British Universities, literary, scientific, and art Societies. 


" We havegeceived parts 1 and 2 of vol. ix. of the Zransac- 
tions of the Seismological Society of Japan. Prof. Knott dis- 
cusses theAvell-worn subject of earthquake frequency, but in a 
wholly new and original way. His object is to determine the 
effect of the various causes which are said to influence earth- 
quakes, and his conclusion is that the annual periodicity in 
earthquake frequency, when it does exist, finds a possible ex- 
planation in the annual periodicity of two well-kiwwn. meteoro- 
logical phenomena—namely, snow accumulations over conti- 
nental areas and barometric gradients. No other cause, he says, 
that can be imagined or named fulfils all the conditions, Mr. 
Shida describes an automatic current recorder of his owiPifvention. 
The resolution of the International Electric Congress held in Paris 
in 1884, that observations of earth-currents should be pursued in 
all countries was communicated to various Governments, to that of 
Japan amongst the number. Mr. Shida is Chief Engineer to the 
Japanese Telegraph Department, and it devolved on him to take 
the subject up. To this fact, doubtless, we also owe the third 
paper, which is by the same gentleman, on earth-currents. He 
describes briefly the work that has been done in the subject in’ 
the past, what is being done, and what might be done in Japan. 
From an examination of the magnetic observations made at the 
Meteorological Department of Tokio it appears that the declina- 
tion variations are not the effect of earth-currents, for, if this were 
so, then an increase of the western declination ought to correspond 
to a decrease of earth-current flowing from north tosouth, not an in- 
crease, as has been found byactual observation. The results show 
that both magnetic and earth-current varietions are regulated by 
the same cause or causes, and that the sun plays an important part 
in producing the effects which are observed. The fact, however, 
that there appear to betwo maxima and two minima in these varia- 
tions tends to show that they are in part due to the action of the 
moon. The study of earth-currents, says Mr. Shida, has not ad- 
vanced pari passu withfother branches of seismological science, and 
he desires to establish a system of observation of the currents, and 
to devise and improve methods of observing. The second part 
of the Zransactions contains an elaborate and exhaustive paper (it 
fills nearly 200 printed octavo pages), by Prof. Milne, on the 
volcanoes of Japan. It represents the labour and colbmstions of 
about ten years, and is deserving of special detailed nofice, 
We are glad to observe, from a notice sent with the numbers, 
that the Japanese Transactions of the Society (ze. those written 
or translated into Japanese) have now reached their third 
volume, Taken all in all, this Society is by far the mos®active 
and thriving of all the learned Societies of the Far East, and 
we have little doubt that it owes a great part of its vitality to. 
the fact that Japanese men of science are pursuing the work 
inaugurated by Prof. Milne with the enterprise and ardour of 
thelr race. e 


PRINCE PuTIATIN has presented to the*Russian Archzological 
Society a stone slab which was recently found in the course of 
some excavations at the Bologne station on the St. Petersburg 
and Moscow Railway, along with some stone weapons and 


Sept. 2, 1886] j 


NATURE 


455 








utensils. A representation of the constellation of the Great 
Bear was, although rudely, carefully drawh on the slab. It 
may be remembered that some years ago a sémilar slab was found 
near Weimar. 


. THE adllitions to the Zoological Sogiety’s Garden ante the 

past week include a White-fronted Capuchin (Cebus albifrons) 
from Central America, presented by Mr. H. A. Blake ; a Missis- 
sippi Alligator (Alligator mississippiensis) from Florida, pre- 
sented by Miss Janet D. White; a Common Gannet (Sula 
bassana), British, presented by Mr. F. E. Hatfield; two 
Dominican Kestrels (Tinnunculus dominicensis), two Green 
Bitterns (Bictorides virescens), from West India, presented by 
Dr. A. Boon, I°.R.C.S. ; a Raven (Corzus corax), British, pre- 
sented by Mr. Robert Galland ; a Ring-tailed Coati (Nasua 
rufa), a Globose Curassow (Crax globicera), from Central 
America, a Clouded Iguana (Cyclura carinata), {Xm Cuba, 
deposited ; a Black-necked Swan (Cygnus nigricolliX? ) from 
Chili, purchased; a Leopard (Felis pardus), born in the 
Gardens. 





OUR ASTRONOMICAL COLUMN 


Notes on WAKIABLE STARS.—Mr. T. E. Espin, Observer to 
the Liverpool Astronomical Society, announces in the Society’s 
Circular, No. 6, that the star D.M. 498°-3780, stated in Circular 
No. 2 (NATURE, vol. xxxiv. p. 110) to be probably variable, 
passed ity waximum about June 4, at which time its magnitude 
was 6'8. Since this date it has diminished in brightness, and 
on August 20 it was only 8'2. The star would seem to be a 
long-period variable. Its place for 1885 is R.A. 18h. 32m. 5Is., 
Decl. + 8° 435. Mr. Espif also states that he has detected 
variation in the red star D.M. + 47°°3031, which passed a 
minimum about the end of April. On May 14 it was only 8:9, 
since which it has increased, and is now 7°7. This star also 
is a long-period variable. Its place for 1885 is R.A. 20h. 5m. 58s., 
Decl, + 47° 289. It precedes 32 Cygni by 5m. 57s., and is 9’ 
north of it. . 

Circular No. 7 states that—(1) The observations of 10 
Sagittæ on sixty nights since 1885 November 28 give: Period 
= 8-32134d., Epoch of Max. 1886 July 17'56d. A mini- 
mum occurs on 1886 September 1'6d., and a maximum on 1886 
September 5'5d. (2) The star D.M. -+ 17°°3940 was observed 
as 9°5 on April 26 last. From this date it increased, and on 
June 13 it was 8'3. Latterly it has diminished, and on August 
20 it was 8*7. Vogel gives the spectrum as IIIé. ! Dunér as 
IIIa. ! The star’s place for 1885 is R.A. 19h. 16m. 33S., 
Decl. + 17° 26"4. °? 

WINNECKE’S ComeT.—From the Dun Echt Circular, No. 
124, we learn that this periodical comet has been found at Cape 
Town, It is described as circular, less than 1’ in diameter, as 
bright as a star of the roth magnitude, and as having some 
central condensation but no tail. Its observed place was 
Greenwich M.T. Aug. 20, Sh. 47m. 54s., Ri. 13h. 10m. 21°Ss., 
Decl. 1° 8 17” S. The daily motion, ccording to Lamp’s 
ephemerides (Astronomische Nachrichten, No 2731) is about 
plus 3°3m. and 32! south. 


THE OBSERVATORY OF YALE COLLEGE.—The report of the 
work done at this Observatory during the year ending June 1, 
1886r recently been issued. The chief astronomical work 
is thgt done with the heliometer in charge of Dr. W. L. Elkin. 
With this instrument considerable progress has been made with 
the triangulation of the Pleiades, completing the series obtained 
in the previous year. All the stars have now been observed on 
from ten to twelve nights, and a total of over 1600 measures of 
distance and 700 of position-angle are available for discussion. 
The pringipal observing work accomplished by Dr. Elkin, has, 
however, been in connection with’ the scheme for determining 
the average parallax of the first-magnitude stars as a step 
towards the: more comprehensive plan proposed by Gill and 
Elkin in concert. It is proposed at pPesent to take the ten 
brightest, staf in the northern hemisphere and observe them 


each from sixteen to twenty times at epochs of maximum paral- 


lactic displacement, using a favourably situated pair of com- 
parison stars—in some cases a double pair, or four stars. 


Arcturus, with its large proper motion, presents an object of | gaseous combinations. 





especial interest, and it has been takenup in a more exhaustive 
manner wéth six pairs of comparison sara, five of which have 
been successfully followed up so far. The whole work is pro- 
gressing satisfactorily, over 200 sets of measures having been 
made, and is rather more than half completed, the working plan 
extending until February 1887. Astronomers will await with 
interest the completion and publication of Dr. Elkin’s important 
researches. d f 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 5-11 


(FOR the reckoning of time the civil day, commending at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on September 5 

Sun rises, 5h. 21m. ; souths, 11h. 58m. 34°8s. ; sets, 18h. 36m. 5 
decl. on meridian, 6° 45’ N.: Sidereal Time at Sunsete 
17h. 35m. 

Moon (at First Quarter) rises, 13h. 38m. ; souths, 18h. rrm. ; 
sets, 22h, 41m. ; decl. on meridian, 17° 44’ S. 


Planet a Rises Souths Sets Decl. on meridian 
. m. h. m. h. ms PE 
Meseury 338 .. 1053 .. 18 13 44 N. 
Venus... .. 3 8 .. IO34 «. 18 0 15 33 N. 
Mars ... .. 1044 «... 15 28 20 12 15 15S. 
Jupiter... 746 ... 13 37 19 28... 2 345. 
Saturn .. o 23 827 .. 1631 .. 21 42N. 
Occultations of Stars by the Moon (visible at Greenwich) 
Corresponding 
Sept. Star- Mag. Disap. Reap angles Kom Yer 
inverted image 
h. m ho m. o o 
7 B.A.C. 6536 ... OF ... 2I 43 ... 22 33 65 353 
10 ... B.A.C. 7487 ... 64 ... 20 II 2I I2 .., 129 234 
- Sept. h. 
7 5 Mercury at least distance from the Sun. 
Variable Stars 
Star RA. Decl. 
. m Os = h. m. 
U Cephei o 52°2... 81 16 N. ... Sept. 6,20 6 m 
» II, 19 46m 
Algol 3 08...40 3IN. y 5, 9, 2 Om 
» II, 22 49m 
Geminorum 657'4...2044N.... 5, 8, 19 24 m 
5 Libre - I4 54°9 8 45S.. »” 2 3 37m” 
U Ophiuchi... . I7 10°8 1 20N... 5, 7, 2 8m 
22 16 m 
T Herculis ... o. 18 48...31 ON... p 5 M 
U Sagittarii... ... 18 25°2... 19 12 SS... 05, 8 0 Om 
R Scuti 18 41°4 550N... 5, 6 e m 
B Lyre... 18 45°9 ... 33 I4 Net 5, 6, 0 OAL 
n Aquilz 19 46°7 043N... n» 6 0 OAS 
» 10,19 Om 
R Delphini ... 20 9'4 845 N...0 5 D AL 
T Aquarii 20 43°9 5348. 6 » 6, m 
S Pegasi 23 14°38 Si8N... 5 5,5 % AL 


M signifies maximum ; 7 minimum. 
Meteor Showers 


Meters have been observed at this season from the following 
radiants :—Near o Eridani, R.A. 55°, Decl. 6° S. ; from Camelo- 
pardus, R.A. 0°, Decl. 60° N. ; from near u Persei, R.A. 65°, 
Decl. 46° N.; from near y Tauri, R.A. 65°, Decl. 6° N.; and 


near a Pegasi, R.A. 345°, Decl. 13° N. 





SCIENTIFIC SERIALS °* 


Sournal de Physique, July.—Prof. Mascart, on magnetisa- 
tion. A study of the sec&ndary effect produced by the reaction 
of the polar surfaces on the magnetising field. The author 
calculates also the influer&e of the earth’s magnetism in pro- 
ducing temporary alteratign in the magnetisation of a needle 
during oscillation, an effect which he finds to have been often 
exaggerated, and not to exceed 1/1000 part of the whole mazg- 
netisation.—P. Duhem, on the calorific capacity of dissociable 
Discussion and expansion of the formulz 
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of Willard Gibbs to explain the variations gf specific heat of 
such bodies as nitric gi fe and acetic acid. The resus confirm 
the idea that such variations are due to the gradual dissociation 
of polymeric forms.—G. Lippmann, an absolute spherical 
electrometer. Two hollow metal, hemispheres, gne fixed, the 
other held by a trifilar suspensien, when similarly electrified, 
repel one another, with a force actually proportional to the 
square of the potentials The displacementstare read optically. 
—MM. Bichat and Blondlot, on an absolute electrometer with 
cOntinuous indication. This is an apparatus of three concentric 
cylinders, the innermost of which is suspended from 2 balance. 
The theory of it is already known.—P. Janet, on the formula of 
Van der Waals, and its application to capillary phenomena, — 
F. and W. Kohlrausch, she electro-chemical equivalent of silver 
(abstracted from Wiedemann’s Annalen). 





SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, August 23.—M. Fizeau in the 
chair.—Elliptical elements of Brooks’s Comet III. 1886, by Mr. 
J. R. Hind. The elliptical orbit, deduced from the observations 
made at Nice on May 25 and July 1, and at Algiersson June 3, 
is as under :— 


T = 1886 June 6:57145 Greenwich Mean Time 
229 45 580 


T 

Bw. a. 53 3 25°7 ? Mean Equinox 1886'0 
tou. we I2 56018 

¢ .. 37 27 10'2 

log a 0°5329478 

Boi 563” 0992 

Period 62'301 


—On the measurement of very strong pressures and on the 
compressibility of fluids, by M. E. H. Amagat. For the mea- 
surement of very high pressures the author has adopted the 
principle of the manometer with differential pistons, In order 
to obtain accurate results, the condition had to be realised of 
maintaining the pistons in complete action while keeping them 
perfectly air-tight. The reading of the volumes of compressed 
fluid was effected by the process already indicated by Prof. Tait, 
of Edinburgh. Water and ether have been studied at zero and 
at the two respective temperatures of 20°and 40° C. Respecting 
the variation with pressure, it is shown that the coefficient 
diminishes gradually with the increase of pressure, and this 
takes place throughout the whole scale of pressures, contrary to 
the opinion of some physicists. At 3000 atmospheres the 
volume of water was reduced one-tenth, and its coefficient of 
compressibility one-half. This coefficient between 2590 and 
2981 atm. was 00000238, and that of ether between 1623 and 
2002 atm. 0°000045. .The study of ether will be continued 
and pughed to 3000 atm., and in a future communication will 
be given the coefficients of compressibility and of dilatation for 
several other fluids up” to 3000 atm. A number of gases will 
then be examined with the same apparatus and within the same 
limits of pressure.—On the purple of the solar spectrum, by M. 
Camille Koechlin. The solar spectrum yields only two simple 
colours,eblue and yellow. The third is blended with yellow 
and blue to con-titute the reds ‘on the one hand, the violet, 
on the other, purple being red deprived of yellow or violet 
deprived of blue, or simply the spectrum without yellow or blue. 
If on the red of one be projected the blue of another spectrums 
or on the violet of the first the yellow of the second, the result 
is purple. The red or the violet may again be restored 
by applying to the purple the yellow or blue of a ®hird spectrum. 
And if these applications be made with reversed. prisms, so that 
the complementary colours reciprocally cover each other, the 
spectrum will present at both extremities a purple region with 
yellowish-white interval. Purple, being a simple colour, will 
thus never be obtained by mixture, but only by extracting the 
yellow from a red or the blue from a violet. The sol& spectrum 
contains the.elements of all shades, either by mixtures or by 
diluting with white or extinction with black. In the latter case 
the colours containing blue preservæ their tint, while those on 
the opposite side of the yellow becgme changed in character. 
Thus green, blue, and violet yield the so-called deep greens, 
blues, and violets, while the yellow, orange, rd, and purple 
cannot be intensified, but pass over to olive, brown, garnet, or 
amaranth. —Qn the branchial apparatus and muscular and 





nervous systems of Amaracium torquatum, by M. Charles 
Maurice. In this Gompound Ascidian, which abounds at Ville- 
franche-sur-Mer, the,branchial apparatu presents thirteen rows 
of stigmata, and is otherwise characterised by three fundargental 
peculiarities connected with the transverse sinus.—On a larva of 
Lampyris Roctiluca survivgng the loss of its head, by M.#F rancois. 
This specimen, which had lost the whole of the cephalic region; 
was found in a perfectly healthy and normal condition, and al- 
though destitute of any buccal orifice, it showed on dissection 
an abundance of adipose tissue. The cesophagus, however, 
had changed its position, and contained no trace of alimentary 
matter.—On the cyclone that swept over the Gulf of Aden in 
June 1885, by Admiral Cloud. As supplementary to the 
previous statement on this subject, the writer has collected 
further details from the captains of some English and Dutch 
vessels overtaken by the storm, and from Obeck regarding the 
caravan which was ev route for Shoa when the whirlpool swept 
by.—Remarks on Dr. W. C. Gore’s memoir on the “‘ Projectiles 
of the Futyre,” presented to the Academy, by M. Larrey. In 
the intero of humanity, which are above those of war, it is 
argued tlfit the use of explosives should be more and more re- 
stricted, and replaced by projectiles calculated rather to wound 
than to kill the combatants. With this object it is proposed to 
substitute for the explosive bullets now in use the so-called 
“t Lorenz” projectiles, which are described as ‘‘the missiles of 
the future.” e 
C] e 
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© THE ECLIPSE EXPEDITION 


NOTHING could have exceeded the mfgnificent 

manner in which the authorities of Grenada, and 
chiefly His Excellency Governor Sendall, and the com- 
manders of the ships det@iled to assist the Expedition— 
Her Majesty’s ships Fantôme, Bullfrog, and Sparrow- 
hawk—have met the wighes of, and lent assistance to, the 
Expedition. 

As a consequence, at this time of writing (August 20) 
all the observers, with the exception of the Chief of the 
Expedition, are at their posts, with huts and instruments 
erected, and as much skilled assistance as they gcan pos- 
sibly desire. The stations actually occupied s&far are 
as follows :— 

(1) Carriacou. Rev. S. J. Perry and Mr. Maunder. 
This party has the Bullfrog, two officers of which will 
assist, as well as Lieut. Helby of the Sparrowhawk. 

(2) Boulogye. Prof. Tacchini and Mr. Turner. Lieut. 
Smith, of the Sparrowhawk, and a petty officer and 
skilled artificer, assist this party. ° 

(3) Hog Island. Prof. Thorpe. The Fantôme is 
anchore@*htar the observing-station, and Prof. Thorpe 
will have the assistance of the officers. 

(4) Prickly Point. Capt. Darwin and Dr. Schuster. 
One or two officers of the j and Capt. Maling, the 
Colonial Secretary, assist this party. 

The fifth station, to be eventually occupied by Mr. 
Lockyer, is at Green Island, at the north-east corner 
of Grenada. Capt. Oldham, of the Sparrowhawk, Mr. 
Beresford (the Clerk of the Council), the Chief of the 
Police, Mr. Wright, and Dr. Boyd will assist him. 

The parties at Boulogne, Prickly Point, and Green 
Island occupy houses which have been placed at the 
disposal of the Expedition by Col. Duncan, Mr. Chad- 
wick (the Treasurer of the Island), and Mr. Belton 
respectively ; nothing can exceed the kindness:which the 
Expedition has received, and the assistance rendered has 
been so effectual, that so far everything has gone without 
a hitch. The labours of the Governor in the cause of the 
Expedition have been unceasing; he planned a hut and 
sent a model to Barbados, and when it was approved (by 
telegraph) he had four ready awaiting the arrival of the 
parties, which were thus enabled to %5roceed at once to 
their stations. 

The weather chances are doubtful, but certainly they 
have improved since the arrival of the Expedition. The 
a nal of the local cloud conditions ‘have been so 
confffuous lately, not only by the observers themselves, 
but by many at the request of the Governor before the 
arrival of the Expedition, that there is no question that 
the best stations are occupied, and it is a matter of 
generđ satisfaction that Carriacou has been added to the 
line of gtations. The local idea is that the hurricane 
which passed over St. Vincent—and so nearly over 
Grenada !—last Monday has cleared the air, as it has 
been noticed that spells of fine weather generally follgw 
them. , 

The Fanténze comés in on Sunday to convey the Green 
Island party to their station ; although this will leave very 
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little time for the party to establish itself, it has been 
considered desirable to leave the sqpithern observers un- 
disturbed® as long as possible. Tħe®Governor and Mr. 
Lockyer will proceed in her to Carriacou to inspect the 
station there, while the hut and instruments are baing 
erected at Green Island. The last week has been spent 
here in erectinggand dismounting she instruments and 
overhauling everything, so that no time will be lost at 
the station itself. 

There ‘are photographic difficulties ahead: with the 
ordinary plates brought out hefe, the film simply sap- 
pears in the developer in consequente of the usual tem- 
perature of the water, about 80°. The Germans and 
Americans are now supplying plates here which stand 
this temperature easily, but they do not seem to be known 
in England. It looks very much as if it will be safer 1? 
take some if not all of the photographs obtained—if any 
are obtained—to be developed at home. 

The Expedition will arrive in England on September 18. 

“S$. George, Grenada 





THE ZOOLOGICAL RESULTS OF THE 
“ CHALLENGER” EXPEDITION 
Report on the Scientific Results of the Voyage of H.M.S. 

“ Challenger” during the Years 187 3-76 under the Coni- 

mand of Capt. G. S. Nares, R.N., FRS., and Capt. F. T. 

Thomson, R.N. Prepared under the Superintendence of 

the late Sir C. Wyville Thomson, F.R.S., &c., and now 

of John Murray, one of the Naturalists of the Expe- 
dition. Zoology—Vol. XIV. By Prof. W. A. Herd- 
man, and Hjalmar Théel. (Published by Order of Her 

Majesty’s Government, 1886.) 

OLUME XIV. of the Zoological Series of these Re- 
ports contains Parts 38 and 39. Part 38 forms 
the second part of Prof. W. A. Herdman’s Report ‘on the 
Tunicata collected by the Expedition. * It will be remem- 
bered that the first part was published in 1882, and that 
it treated of the Simple Ascidians. The Compou:d 
Ascidians are described in the present Report, and the 
free-swimming or pelagic forms will form a third and 
concluding Report. The Compound Ascidians have 
always been regarded by biologists as a most Gifficult 
group to describe. The impossibility of finding good 
diagnostic characters in external markings or general con- 
tour compels the investigator to search for such in minute 
internal structure—a laborious proceeding, and qne that 
up to this had had no practical illustration. The large col- 
lection of Compound Ascidians made during the Expedition 
represented 102 species or well-marked varieties, and 
these are arranged in twenty-five genera. Eighty-eight 
of the species and ten of the genera are described here 
for the first fme, and two new families have been esta- 
blished. ; 

The families and genera seem tobeuniformly distributed, 
but they are more numerously represented in the southern 
than in the northern hemisphere ; indeed, the Compound 
Ascidians, like the Simple Ascidians, attain their greatest 
numerical development in the southern temperate zone. 
The Botryllidz appeaÑ to be confined to the northern 
hemisphere, having thtre a very wide range. The 
Distomide Are well represented in both hemispheres. 
The Polyclinide almost exclusively belong to the 
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southern hemisphere. The Diplosomidz are from tropical 
seas, The family df the Ceelocormid& is oply known 
from the southern hemisphere. In the Dideninide the 
genera are well represented in both hemispheres, while in 
that of the Polystyelidz the gputhern and northern forms 
belong to different genera. f 
The Compound AÆcidians are not deeB-seaforms. While 
between shore-mark and a depth of 50 fathoms over 60 
species and varieties were found, but 12 species were 
met with at depths between 100 and 250 fathoms; 4 
species extended to a dépth of 500 ; 7 species to a depth 
of 1000 fathoms; afd one strange form, Pharyngodictyon 
mirabile, was found at a depth of 1600 fathoms. While 
as a matter of course the shallow-water forms have been 
better known from being so much more easily collected than 
“the deep-sea species, still Prof. Herdman seems amply 
justified in his conclusions that the Compound Ascidians 
are essentially “a shallow-water group, that they are 
abundant around coasts in a few fathoms of water, and 
that they rapidly decrease in numbers as greater and 
greater depths are reached.” 

As to the phylogeny of the group, the author has come 
to the conclusion that the Compound Ascidians are poly- 
phyletic in origin, being made up of several branches 
which at differing periods have arisen from the Simple 
forms, 

As introductory to’ the description of new genera and 
species, we find a very complete and most instructive 
chapter devoted to the history, bibliography, and anatomy 
of the group. The general anatomical details are illus- 
trated by some excellent woodcuts, The details of the 
anatomy of the various species are given in connection with 
their description, and are largely illustrated on the forty- 
nine plates drawn by Prof, Herdman which accompany 
the memoir. The investigation of the Ascidians, despite 
the existence of some few brilliant memoirs, is now for. 
the first time done justice to ; and, while we congratulate 
the author on his excellent work, we recognise in it not 
only an elaborate Report, but in addition a monograph of 
a, to this, very imperfectly known group. 

Part 39 is a Report on the Holothuroidez, by Hjalmar 
Théel, Part 2. In the second portion of this Report on 
these soft-bodieq Echinoderms, Théel has not rested 
satisfied with giving a description only of the new forms 
of the groups Apoda and Pedata, which were brought 
home by the Expedition, but he has added a series of 
short accounts of all the forms known, even quoting the 
doubtful or little-known forms. Thus we have in this 
report also a veritable monograph of another most inter- 

.esting group. Although unable to say much as to the 
bathymetrical . distribution of these forms, still the Chal- 
lenger dredgings have added many facts tg our previous 
knowledge, ° Up to 1872 very few forms were known from 
depths exceeding 100 fathoms, and’ scarcely one from 
below 200 fathoms. Now we know of a number of forms 
met with at a depth of 500 fathoms, and these are gene- 
rally distinct from shallow-water forms though belonging 
to the same genera. Several species have a vast bathy- 
metrical distribution, some indiyiduals still living near the 
shore, while others have descended without any notable 
change to depths of from 5 to 700 fathoms. Some few 
belong to genera that have no representatives in depths 
shallower than 500 fathoms, Among the very deep-sea 


forms we find Cucumaria abyssorum, at a depth of fron 
1500 to 2223 fathoms ; Synapta abyssoruin, at a depth o 
2350 fathoms ; Pseudostichopus Mllosus, at a depth o 
1375 to 2200 fathoms ; and the deepest-living of gll the 
forms, Lpolothuria thomsoni, at a depth of fro 1875 tc 
2900 fathoms. Some fifty-three new species or strongly- 
marked varieties are described and figured. A valuable 
bibliography is annexed. Many imperfectly-described 
species have been re-described from fresh specimens, 
thus rendering this Report of immense value to the 
working zoologist. e 





OUR BOOK SHELF 


Miscellaneous Papers relating to Indo-China. 
Con fis. Oriental Series. 


2 Vols, 
(London: Triibner and 
Co., $886.) 


IN Orfental matters, more than in any other branch of 
investigation, the student is beset at every step by the 
difficulty of knowing what has been done already, for, 
besides books and papers published in London and other 
European capitals (which are accessible enough), there 
are those published in the East itself by nymerous Socie- 
ties as well as private individuals. In addition, many of 
the Journals and Procgedings of Societies to which the 
student would desire to refer are long since out of print, 
and many of them fetch a very high price indged. Such 
are the Chinese Repository, the Orienta Repertory, 
Logan’s Journal of the Indian Archipelago, and many 
others that could be named. In London these can be 
consulted at the British Muséum, at the libraries of the 
India Office and the Royal Asiatic Society, and perhaps 
elsewhere ; but this is of little service to the student 
elsewhere in the British Islands, and still less to 
one who is working in the very field itself, in the 
Malay Peninsula, Java, Borneo, Bangkok, or China. 
Occasionally, an enterprising Society or publisher may 
republish some of these old papers, but this is not often 
done, for the number of immediate buyers is necessarily 
small, and the return therefore slow and doubtful. 

Recent events in various parts of Further India, in- 
cluding in this term that part of Asia west of Burmah and 
south of China, have attracted the public mind to these 
regions. Accordingly, the Straits Branch of the Royal 
Asiatic Society, which has its seat at Singapore,,decided 
to publish a first instalment of papers relating to Indo- 
China, but mainly to the Malay Archipelago, scattered 
about in various periodicals now beyond the reach of 
most students, and out of the question for those who are 
unable to consult large libraries. A selection of papers 
was made by officers of the Society in Singapore ; these 
were carefully egited by Dr. Rost, the Librarian of the 
India Office, and the work was fortunate in being placed 
in Messrs. Triibner’s Oriental Series—a series of works 
which, whether we regard individual excellence or the 
range of Oriental knowledge which it embraces, stands 
unrivalled in the world, for in every direction it forms the 
high-water mark of European study of the East. pre- 
sent volumes include selections from the papers pubhished 
in Dalrymple’s Oriental Repertory, the old Asiatic Re- 
Searches, and the Journal of the Asiatic Society of Bengal. 
It may be hoped that the Society will feel able and willing 
to continue theissue of similar selections from other@ources, 
The papers commence about 1808, and the latest are 
dated about 1860, and they embrace almost every subject 
of interest relating to the East. Some of the earlier 
reports are now of merely historical interest, such as 
Topping’s account "of Keddah, Barton’s surveys and de- 
scription of Balambangan, and the history 8£ ‘the forma- 
tion of the East India Compahy’s establishment at 
Penang. But others are of more value. There are 
numerous descriptions of various economic products, as 
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the gum vine of Penang, the caoutchouc vine of Sumatra, 
and metals in the Malay Peninsula., In philology and 
ethnology we have atpaper on traces of the Hindu language 
amongst Malays (by Marsden); Dr Leyden’s famous 
paptr on the languages and literature of the Indo-Chinese 
nativesy the alphabets of the Philippine I@ands, &c. 
*There are several papers on geology and natural history. 
Two of the latter are catalogues of the Mammalia and 
reptiles inhabiting the Malay Peninsula, by Dr. Cantor ; 
while a third is a cat®logue of the botanical collection 
brought home by the same naturalist in 1841, Another 
paper re-published has a peculiar interest, in view 
of the surveys undeftaken by the French two years 
ago in the Krau isthmus for the purpose of cutting a 
canal. This ig a report by Capts. Fraser and Forlong on 
a journey from the mouth of the Pakchan River to Krau, 
and thence across the isthmus to the Gulf of Siam. In 
the 16th paragraph of that report they urged that the Bay 
of Bengal could be connected with the Chita Sea by 
cutting through the isthmus at comparativelylittle ex- 
pense. They enter into calculations showing how easily 
this could be done, the advantages of the route, &c. 
These calculations of distance, cost, Xc., are exceedingly 
elaborate, and show that the two officers entered tho- 
roughly into the matter. 

If will tfus be seen that the volumes offer much of 
interest to several classes of students, and we repeat the 


hope that the Singapore Society may shortly be in a | 


position to continue the publication of further selections. 
aes 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice is taken of anonymous comnutnications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 





Physiological Selection and the Origin of Species 


SEEING that criticisms on the theory of physiological selection 
are flowing through channels other than the pages of NATURE, 
and this in a volume larger than could at first have been antici- 
pated, it seems desirable that I should now permit them to 
exhaust themselves before undertaking a further and a general 
replys On the present occasion, therefore, I will only ask you 
to be good enough to insert the following remarks. 

In order to put myself right with my critics, I should like 
them to remember that the paper published by the Linnean 
Society is designedly restricted to a preliminary statement of 
principles, which, it was hoped, might fulfil its avowed object 
of inducing other naturalists to co-operate with me in verifying 
the theory by observation and experiment, in the ways suggested. 
Such being the design, all details as to facts and references were 
intentionally omitted, and the same has to be said for all objec- 
tions to the theory which had occurred to my own mind. All 
these things will require to be gone into with the utmost care, 
should the course of verifying inquiry eventually prove that the 
voic Nature pronounces for the theory. Therefore, while I 
shí be thankful for all criticisms, I should like my critics to 
rerhember that they have not as yet my whole case before them. 
In particular, I may intimate that I should not have published 
even the outlines of my theory had I not been prepared for the 
very obvious exceptions which are taken to it by Mr. Wallace 
in the current issue of the Mortnighily Review. 

I am much indebted to Mr. Francis Darwin for his reference 
to Mr.®*Belt’s anticipation of my theory, for the fact that in its 
general form this theory has independently occurred to so dis- 
tinguished a naturalist, appeals to me as an additional pledge 
of its probability. On the other hand, I am greatly dis- 
heartened hy his further statement that he has reason to supose 
his father was ‘‘ familiar with the principle of physiological 
selection,” and yet ‘did not regard it with any great favour.” 
Hitherto I have been under the impression that it was a theory 
to which the judgment of his father would probably have in- 


NATURE 





459 





clined, and therefore I shall await with no ordinary interest the 
statement of his reasons for thinking ptherwise, whether this he 
communécated through your columns.oreprivately to myself. It 
only remains to add that, if Mr. Darwin will be kind enough to 
turn to p. 380 of my paper, he will find that I have quote! iz 
extenso, and gvith its context on both sides, the passage from the 
“Origin of Species” whiclf he extracts. But it does not appear 
to me that this passage furnishes any evidence that the theory of 
physiological sel@ction was ever pres€nt to the mind of the 
writer—less evidence, for instance, than there is-from a passage 
in one of his earliest writings that the theory of natural selec- 
tion wag present to the mind of Mr. Herbert Spencer. 
é GEORGE J. ROMANES 
Geanies, Ross-shire, September 4 . 





Actinotrocha of the British Coasts 


I HAVE been reminded by Mr. T. Bolton, of Birmingham, 
that about three years ago I sent him living specimens of what 
Mr. A. G. Bourne afterwards identified as Phoronis, At the 
time I was under an impression, from hasty observation of the 
arrangement of the tentacular crown, and before I had seen the 
entire animal, that I had found a new Polyzoan allied to 
Lophopus, Phoronis occurs here in company with Spiv seti- 
cornis ; a solitary individual or a small group of the former, in 
tf midst of a colony of the latter. A block of stone densely 
populated with these annelids is a most interesting object in a 
tank. To me they have proved so interesting that I believe I 
have spent more time over them than over any other marine 
organism. 

Í take the opportunity of calling attention to what I believe 
is an undescribed species of Peridinium that annually recurs in 
these waters. The form is flattish, and the outline bi-conical, 
having one end bifurcated, with a flagellum in the fork, and a 
central ciliary groove. By degrees it loses its present form, and 
assumes that of a spheroid. 

I will gladly send specimens of either or all of these organ- 
isms to any naturalists who may wish to study them, if the cost 
of carriage be defrayed and the applicants not very numerous. 

Sheerness-on-Sea W. H. SHRUBSOLE 





A New Aérolite 


ON May 28 last a farmer of Barntrup, a small town of the 
Principality of Lippe, in the north-west of Germany, walking in 
the afternoon, 2h. 30m., on the edge of a neighbouring wood, 
suddenly heard repeated reports like thdse of a gun, followed 
shortly after by an indistinct rumbling as of thunder. At the 
same time a meteorite came crashing through the leaves of 2 
tree. The rumbling came from a south-westerly direction, the 
temperature was warm, the sky bright, and almost entirely 
cloudless. : 

This is the twelfth case of a meteoric fragment being found in 
the north-west of Germany. It isa monolith of about the size 
of a walnut, and weighs 17°3 grammes (specific weight = 3'495}. 
It is covered with a black crust chipped off in places by the fall. 
Under this crust it is of a light gray colour and granitic sub- 
stance, dotted in places with small yellow crystals, which are 
probably troilite or schreibersite. It has been lately presented 
to the Detmold Museum, L. HAEPKE 

Bremen, Germany 





DRAPER MEMORIAL PHOTOGRAPHS OF 
STELLAR SPECTRA EXHIBITING BRIGHT 
LINES. 


THE spectra of ordinary stars, wh&ther examined 
directly by the eye, or indirectly by means of 
photography, present little variety. The comparatively 
few cases of deviation from the usual type are therefore 
particularly interesting, and the occurrence of bright lines 
in a stellar spectrum constitutes perhaps the most singular 
exception to the general rule. The brightness of the F 
line in the spectra of y Cassiopeiæ and 8 Lyre was 
noticed by Secchi. Mayet afterwards found three rather 
faint stars in Cygnus, the light of which was largely con- 
centrated im bright lines or bands. The adoption at the 
Harvard College Observatory of a System of sweeping, 
with a direct-vision prism attached to the eye-piece of the 
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equatorial telescope, resulted in the discovery by the 
present writer of seyel additional objects of the same 
class. Still more recently, Dr. Copeland, during a 
journey to the Andes, has extended the list by the dis- 
covey of some similar stars in the southern heavens. 

Among the photographic obstrvations which have been 
undertaken at the Marvard College Observatory, as a 
memorial to the late “Prof. Henry Drapef, are included a 
sies of photographs of the spectra of all moderately 
bright stars visible in the latitude of the Observatory. A 
recent photograph of the region in Cygnus, previously 
known to contain four speetra exhibiting bright lines, has 
served‘to bring to our knowledge four other spectra of 
the same kind. One of these is that of the compara- 
tively bright star P Cygni, in which bright lines, ap- 
parently due to hydrogen, are distinctly visible. This 
phenomenon recalls the circumstances of the outburst of 
lht in the star T Coronæ, especially when the former 
history of P Cygni is considered, According to Schén- 
feld, it first attracted attention, as an apparently new star, 
in 1600, and fluctuated greatly during the seventeenth 
century, finally becoming a star of ‘the fifth magnitude, 
and so continuing to the present time. It has recenjly 
been repeatedly observed at the Harvard College Ob- 
servatory with the meridian photometer, and does not 
` appear to be undergoing any variation at present. 

Another of the stars shown by the photograph to have 
bright lines is D.M. + 37° 3821, where the lines are un- 
mistakably evident, and can readily be seen by direct 
observation with the prism. ‘The ‘star has been over- 
looked, however, in several previous examinations of the 
region, which illustrates the value of photography in the 
detection of objects of this kind. 

The other two stars first shown by the photograph to 
have spectra containing bright lines are relatively incon- 
spicuous. The following list contains the designations 
according to the Dur chinusterung, of all eight stars, the 
first four being those previously known :—35° 4001, 
35, 4013, 36° 3956, 36° 3987, 37° 3821, 38° 4010, 37° 3871. 
35, 3952 or 3953. Of these 37° 3871 is P Cygni, and 
37° 3821, as above stated, is the star in the spectrum of 
which the bright lines are most distinct. 

po EDWARD C, PICKERING 





PEAT FLOODS IN THE FALKLANDS 


THE accompanying narratives of a singular visitation 

which has befallen the town of Stanley in the Falk- 
lands may be of some interest to the readers of NATURE. 
Thougl? the causes are so different, the effects of the 
bursting of a peat-bog in some respects curiously simulate 
those of a lava-flọw. The papers have at different times 
been sent to Kew from the Colonial Office. It is partly 
in the hope that their publication may lead to some prac- 
tical sugeestion for dealing with the trouble that I ask for 
their insertion in your columns, 

W. T. THISELTON DYER 


THE ACTING-GOVERNOR BAILEY TO GOVERNOR 
CALLAGHAN, C.M.G. 


Stanley, Falkland Islands, Januawy 1, 1879 

SiR,—I regft to have to report to you the circum- 
stances attending an accident which happened early on 
the morning of November 30 last. 

Just after midnight on Friday, November 29, one of 
the inhabitants was awakened by the -continuedy barking 
of his dog, and thinking that a cow, had strayed into his 
garden, he went outside, when to his alarm he found that 
his house was surrounded by a black moving mass of 
peat several feet in height, and travelling down the hill at 
about four to five miles an hour. “It was not until day- 
light that the extent of the disaster was maniftsted. _ 

‘The sufferers by the calamity were quite shut off from 
communication with the rest of the settlement, until they 


had cut a way for themselves through the heap of liquid 
peat, which everywhere surrounded their dwellings. For- 
tunately no lives were lost. ° 

Immediately, whén the report reached me, I proceeded 
to the scene of the disaster, and found the town in a worse 
state than®it had been represented, all communication 
between the east and west end of Stanley being entirely’ 
cut off, except by boats. At this time there was no per- 
ceptible movement in the mass of peat which covered the 
ground in confused heaps, excep? in Philomel Street and 
the drain on the east side—where I perceived the liquid 
peat moving down at a very slow rate. To get rid of this 
as quickly as possible, I found it advisable to turn all the 
water that could be damned up, and sluice the peat 
whilst in a liquid state, and by this means J eventually 
cleared Philomel Street. On following up the course 
which the slip had taken, the hill presented a curious 
appearang. From the peat bank, down to the brow of 
the hill, f distance of about 250 yards, the surface-peat 
lay in cffifused heaps direct from the opening of the bog. 
The moving power (whether water or liquid peat it is 
impossible to say) travelled over the ground faster than 
the heavier bodies, which were left standing 3 to 4 feet 
above the level of the ground. 

Proceeding to the top of the bog, I found a depregsion 
extending over 9 to 10 acres of ground, the edges 
cracking and filling ug with water, and threatening 
another accident. I at once saw the necessity of calling 
upon the inhabitants to assist me in cutting a trench at 
the back of the hill, so as to draw off this acéufffilation 
of water, which seemed likely to float the loose peat left 
in the depression down into the settlement. I am 
glad to say that this call was &eartily responded to by 
every man in the settlement, the gentlemen finding sub- 
stitutes to take their places. 

All worked for eight days in the cold and the rain, but 
nevertheless they were unsuccessful in carrying the 
trench through the bank into the bottom of the slip, 
owing to the soft peat welling up from the bottom and 
filling the trench again. Seeing that the exertions were 
of little avail in the present state of the bog, I did 
not press the settlers to continue the work that was so 
disheartening in its results; andas I now felt satisfied, 
from the great quantity of water that had been drained 
off, and the cutting being at a level, that this would pre- 
vent any further accumulation of water taking place in 
the slip, as there was no immediate danger of another 
accident taking place, the work was Stopped, and } pub- 
lished the inclosed notice. 

With your Excellency’s permission I will, in the course 
of a few weeks, prepare sections of the bog and the. 
settlement, showing a plan of drainage which will, I hope, 
prevent a similar accident happening again.—I have, &ce., 

(Signed) ARTHUR BAILEY 
His Excellency Governor Callaghan, C.M.G. 


LIEUT.-GOVERNOR BARKLY TO EARL GRANVILLE 


Government House, Stanley, Falkland Islands, 
June 3, 1886 


My Lorp,—I regret to have to report that a sfip'&he 
peat-bog at the back of the town of Stanley, similar to 
that which occurred in November 1878, but about 200 
yards to the westward of the scene of that accident, took 
place last night. A stream of half-liquid peat, over Ico 
yards in width and 4 or 5 feet deep, flowed sudfienly 
through the town into the harbour, blocking up the 
streets, wrecking one or two houses in its path, and sur- 
rounding others so as completely to imprison the inhabit- 
ants. Fortunately, as the night was wet and stormy, 
alnvost every one was within doors, and the few who wére 
in the wrecked houses escaped in time. One child was, 
unfortunately, smothered in the peat, whose body has 
been recovered, but no other casualties are known to 
have occurred. An old man is, however, reported to be- 


Sept. 9, 1886 | ` 








missing this morning, and it is feared he may also have 
perished, as part of þis house is almos? filled with peat. 

(2) The people of Stanley, as on the former occasion, 
showed great energy and resource in dealing with the 
danger, and before I myself reached the spgt barriers 
had beck erected and lanterns plated to keep the public 
from dangerous spots, whilst all those who had been 
driven from their homes had been accommodated by their 
neighbours. ° 

(3) This morning bodies of volunteers were early at 
work, clearing the streets, so far as it was safe to do so 
without risk of disturbing the superincumbent mass of 
peat and setting it in motion again, and draining the 
water from it as far as was practicable. I have also em- 
ployed a stron’ body of labourers, under experienced 
supervision, in the same work, and have directed the 
removal of all persons remaining in dangerously situated 
houses ; and there is now little risk of further agcident. 

(4) The slip was caused, apparently, by fe Wasa 
heavy rains which have fallen during the last few days, 
and which the drains constructed by Mr. Bailey, the Sur- 
veyor, in 1878, proved insufficient to carry off. Deeper 
and wider cuttings will now be made, and I trust that the 
recurrence of any similar catastrophe may thus be pre- 
vented. The town of Stanley is, however, from its situa- 
tion and the mass of peat-bog on the high ground behind 
it, always to some extent exposed to danger of this nature 
in times of unusually heavy rainfall_—I have, &c., 

es (Signed) ARTHUR BARKLY 

The Right Hon. Earl Granville, K.G., &c. 


THE BRITISH ASSOCIATION 
BIRMINGHAM, Tuesday 


THE Birmingham meeting has been one of unusual 

excitement, mainly originating in the pre-arranged 
discussions which have taken place in several of the 
Sections. Itis generally felt that this comparatively new 
feature has given new life to the Association, and ought to 
become general in all the Sections. At present the 
arrangements are somewhat crude, and the discussions 
are apt to become unmanageable. In some cases each 
of the speakers has all he means to say already written 
out, so that the discussion becomes merely the reading 
ofa series of papers on a given subject, In other cases, 
however, at the present meeting, the discussions have 
been to a large extent extemporaneous. This was espe- 
cially so with the joint meeting of Sections A and D 
to consider the subject of colour-vision, and with the dis- 
cussion in Section E on Geographical Education. Pro- 
bably the most lively and generally interesting discussion 
was that which followed Mr. Seebohm’s paper on Dr. 
Romanes’ theory of Physiological Selection. Among 
those who took part in this “were Profs. M. 
Foster, Newton, and Francis Darwin. On Saturday 
there was a lively and instructive discussion in Sec- 
tion C on Pre-Glacial Man, in which Prof. McKenny 
Hughes, Mr. Pengelley, Prof. Boyd Dawkins, Mr. De 
Ran, nd others took part. The address of the 
Pré&ident, Sir William Dawson, was a great popular suc- 
cess, so far as he could be heard. Prof. Riicker’s lecture 
on soap-bubbles was universally admired, the experiments 
being unusually brilliant. Prof. Roberts-Austen’s lecture 
to warking men, on Saturday night, on the colour of 
metals, was greatly appreciated by a crowded audience. 

The sveather has not been so good as could have been 
wished, so that the excursions and garden parties have 
been somewhat damped. The soirée in the highly inter- 
esting Industrial Exhibition at Bingley Hall on Thursday 
evening was crowded and successful. Indeed the arrange- 
ments throughout made by the Local Committee for the 
entertainment of visitors have given complete satisfac- 
tion ; the comfort and convenience of the visitors having 
been provided for in every conceivable way. 
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At the meeting of the General¢Committee yesterday, 
it was resolved to accept the invitati8n to Bath for 1889. 
For the Manchester meeting of next year, Sir Henry 
Roscoe was chosen President, the meeting to begin on 
Wednesday,*August 31. The fact of an invitation having 
been sent from New South Wales, for 1883, has been 
already noticedein NATURE. The invitation came up 
for consideration yesterday, with the result that it was 
decided to send a deputation of forty or fifty represent4- 
tive members of the Association, to be selected by the 
Council in co-operation with the Sectional Committees. 
The New South Wales Government have offered to pay 
all the expenses of such a deputation, but they insist, in 
somewhat dictatorial terms, that thedeputation shallconsist 
only of the most eminent representatives of British science. 
This subsidiary meeting will take place in Sydney in 
January 1888, when it is hoped representatives of sciencg 
from all the Australasian colonies will assemble, and with 
the deputation hold a meeting, which will have for its 
object the promotion of science in Australia, and of more 
intimate relations between its representatives there and 
here. Othe return of the deputation to this country it 
wilt report its proceedings to the Bath meeting; for ihe 
Australian meeting will not be regarded as a regviar 
mecting of the British Association. On the whole, the 
decision come to at the General Committce meeting 
appears to give satisfaction. Victoria has also sent an 
invitation, but agreed to retire in favour of its s.-:er 
colony. 

The number attending the Birmingham meeting is 
about 2500, 

Dr. MacAlister. read on Thursday last to Section A 
a communication from the Grenada Eclipse Expedition, 
announcing that excellent photographs had been taken of 
the eclipse, and that successful experiments with the 
spectroscope had been made in the northern part of the 
expedition by Dr. Schuster, Capt. Darwin, and Prof. 
Thorpe. Dr. Schuster obtained two good and two fir 
photographs of the corona. Good spectra of the solar 
prominences have been obtained, showing the bright: nes 
of highly incandescent vapours. In this respect ther sult 
resembles that obtained in the two» previous echpoes, 
though it was thought possible that this year, being one 
when sunspots are tending to a minimum, woule be 
marked by the more continuous spectrum that bespeaks 
lower temperature. The bright lines were especially well 
marked when the slit of the spectroscope was tangential 
to the sun’s disk, less marked when the slit was rahal. 
Capt. Darwin was in charge of the coronayraph, an 
instrument by which a continuous geries of photogr ‘phs 
of the corona, before, during, and after totality, can be 
taken. Before and after the eclipse the photograph- are 
taken by means of Dr. Huggins’s device for mechani: ally 
shutting off the glare of the sun. The idea gf Capt. 
Darwin’s observations is to test the trustworthine-- of 
Dr. Huggins’s method. If a complete continuity ap) ars 
in the series of pictures taken by what may he callec the 
artificial and the natural methods, the confidence of solar 
observers in the former method will be established. The 
series has been duly obtained, but until the piate~ are 
closely scrufinised in England it is impessible to pro- 
nounce on the success of the test. Dr. Thorpe wasan 
charge of an instrument prepared by Capt. .\bney f the 
determination of the intensity of the light sent owt trom 
different parts of the corona. He has been very ~uc¢ess- 
ful, having made no fewer than fifteen determination». 

The following is the list of grants which have Deen 
made this year by the Association :— 


A —Matlnatics and Phystes 


Solar Radiation iby £20 
Electrolysis 9... P ie wa ss ws 50 
Ben Nevis Observatory wie site tas ai see 9S 


Standards of Light ee -i ae i 
-Instructions for Tidal Observations a eee s I5 
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Chepstow Meteorological Observatory iy e 420 
Magnetic Observations? ° °, . 40 
Electric Standards ET 50 
é B—Chemisgry a 
Silent Discharge of Electricity ie ie ais ve 20 
Absorption Spectra ...% 0. xe sis Ss ws 40 
Translation of F oreign Records se Sige VLR Py; 5 
Nafure of Solution... ih aa vas sat ws 20 
Influence of Silicon on Steel ves Ses Sis < 30 
C— Geology 
Volcants Phenomena of Vesuvius ... ae tee se 20 
Voleanic Phenomena of Japan eas wes oa ws 50 
Exploration of Cae Gwyn Cave... oes ath we 20 
Erratic Blocks ° oes ae we ss} sai we IO 
Fossil Phyllopoda ... v ade we vas e 20 
Carboniferous Flora of Halifax ave ee zat fh. (25 
Macroscopic Structure of the Rocks of Anglesey ... ww. 10 
Eocene Beds, Isle of Wight sii vee aie we 20 
Circulation of Underground Waters Ses me bie 5 
Erosion of Sea Coasts vee Sea fc Sar vee OS 
‘“ Manure ” Gravels of Wexford... oe sel Sor IO 
Provincial Museum Reports... ... ae Gs aE 
D—Biology ° 
Lymphatic System... is Sd te aes we 25 
Naples Zoological Station es ies wae + 100 
Plymouth Biological Station she a bee .. 50 
Granton Biological Station .., wee aoe a. 9S 
Zoological Record A i ies ai .. 100 
Flora of China oe ae tee Mes ar ais 9S 
Flora and Fauna of the Cameroons is we ve -75 
Migration of Birds ... gs iat aes iss see 30 
British Marine Area ... aes ree EON asi 5 
E— Geography 

Batho-Hypsographical Map ... z i jee æ 25 
Depth of Permanently Frozen Soil ... Soe es ise 5 
F—Economie Science and Statistics z 

` Regulation of Wages ... eset Bis ous hs we Io 

H—Anthropology 
Prehistoric Races, ‘Greek Islands... wes des ss: 20 
British Barrows Sve Sie ‘ 20 
North-Western Tribe$ of Canada or Fi we 5ọ 
Racial Photographs (Egyptian) ae ee Spee se 20 
Anthropological Notes and Queries isi is we IO 
5 Total ... £1300 
SECTION C 
se GEOLOGY 


OPENING ADDRESS ny" Pror. T. G. Bonney, D.Sc., LL.D., 
F.R.S., F.S.A., F.G.S., PRESIDENT OF THE SECTION 


I HAVE felt it a great honour and an especial pleasure to be 
asked to preside at the meeting of Section C in Birmingham, 
A great fionour, because of the repute of my predecessors ; an 
especial pleasure, because, as born in the Midlands, I am 
naturally proud of the Midland metropolis, its intellectual 
activity, and its commercial enterprise. Besides this, there are 
few towns in England where I number more friends of ISindred 
tastes than in Birmingham, Geology especially seems to thrive 
in this district, and little wonder when you reckog among your 
residents, in addttion to a host of other workers, such leaders as 
Crosskey, malleus erraticorunt, Allport, who taught me how to 
work with the microscope, and Lapworth, to whose genius my 
duller mind is under constant obligation. 

The addrésses delivered at the annual meetings of the British 
Association afford a convenient Opportunity for whet may be 
termed stock-taking in some branch of science which has espe- 
cially attracted the attention of the author ; for a brief review 
of past progress ; for a glance ey over the rich fields which 
still await exploration. We may corfipare ourselves to pioneers 
in a land as yet imperfectly known, fhe resources of which are 
only beginning to be developed. Taking our stand upon some 

- vantage-ground at the border of the clearings, we glance forward 
over plains as yet untrodden, over forests as yet uatracked, to 


consider in what directions and by what methods of investiga-. 





tion new lands can, be won through peaceful conquest, new 
treasures added to the world’s intellectual wealth. 

I purpose, then, onthe present occasion to offer a few remarks 
upon a branch of geological investigation which appears t$ me 
one rich in promise for future workers. The key-noge of my ` 
address might be conveyetl in the following sentence: “Thee 
application of microscopic analysis to discovering the physical 
geography of bygone ages.” The ultimate. aim of geological - 
researches is obtaining answers, in the widest and fullest sense, 
to these two problems in the history of our globe—the evolution 
of life upon it, and the evolution of its physical features. In 
the former a host of labourers, before,and since the epoch of 
Darwin’s great book, have been employed in collecting and 
co-ordinating facts, and in framing hypotheses by scientific 
induction. In the latter the workers are fewey, but the results 
obtained are neither small nor unhopeful. In the past genera- 
tion, men like Godwin-Austen pointed out the principles of 
work and gathered no small harvest, but in the present the 
applicationgof the microscope to the investigation of rock-struc- 
ture has fefilitated: research by furnishing us with an instrument 
of precision ; this, by disclosing to us the more minute mineral 
composition and structural peculiarities of rocks, enables us to 
recognise fragments, and sometimes even to determine the source 
of the smaller constituents in a composite clastic rock. The 
microscope, in short, enables us to declare an identity where 
formerly only a likeness could be asserted, to augment largely 
in all cases the probabilities for or against a particular hypo- 
thesis, and to substitute in many a demonstration for a 
conjecture. z 

Once forall, I ask you to bear in mind that this address is 
mainly a recital of other men’s work, so that I shallsnetgneed to 
interrupt its continuity by remarks as to the original observers. 
The subject is, deed, one to which I have paid some attention, 
but I can only call myself a humble follower of such men as 
Godwin-Austen, “the physical geographer of bygone periods,” 
and Sorby, who was the first to apply the microscope to similar 
problems, and to whom in this class of investigation we may 
apply the well-known saying, Nihi? tetigit quod non ornavit, 

With the deepest gratitude also I acknowlege the Ioan or the 
gift of specimens from Drs. Hicks and Callaway, from Messrs. 
Howard Fox, Somervail, Shipman, Gresley, Houghton, Marr, 
Teall, and J. A. Phillips, from Profs. Lapworth and Judd. 
Through their liberality I have had the opportunity of examining 
for myself the greater part of the materials which have already 
been described in the principal geological periodicals, and of 
adding many new slides to my own collection. 

The nature of the materials of grits and sandstones has been 
so admirably treated by Dr. Sorby in his presidential address to 
the Geological Society for 1881 that I may pass briefly over this 
part of the subject. I will, however, add a few details,in the 
hope of placing more clearly before you th® data of the problems 
which are presented to us. In order to exemplify the size of the 
fragments with which we have to deal, I have made rough 
estimates of the diameters of the constituent grains in a series of 
quartzose rocks, Sometimes there is much variability, but very 
commonly the majority of the grains are tolerably uniform, both 
in size and shape. In a slide from the Lickey quartzite, exposed 
in the railway cuttid at Frankley Beeches, grains, often ‘well 
rolled, ranging from ‘02” to ‘03” are very common. Ina speci- 
men of Hartshill quartzite, they range from 'or” to "03", 
but the most common size -is a little under 025". Ina 
quartzite from west of Rushton (Wrekin) a good many grains 
range from ‘03” to ‘o5.” In two speciments of quartzite (white 
and pale grey) from near Loch Maree, the grains com: gary 
a. little on either side of :o2", while in a specimen of, the 
*fucoidal quartzite” (mouth of Glen Logan) much greater 
variety is exhibited, a good deal of the material being about ‘o1” 
in diameter, but with many scattered grains up to ‘03’, The 
grains in a pale grey quartzite from the Bunter beds at the north 
side of Cannock Chase range from about ‘or’ to ‘or 5”, and are 
very uniform. In a liver-coloured quartzite from the samę locality 
they are about as long, but narrower and sharply angular in 
form. These will serve as examples of what we may call an 
average, moderately fing grit or sandstone. It is my impression 
that in a very large number of ordinary sandstones most of ‘the 
grains range from about one to three hundredth® of an inch. 
In rocks, however, to which most pestons would apply the 
epithet ‘rather coarse-grained,” fragments of a tenth of an 
inch or more in diameter are common. 

It is extremely difficult to give, in general terms, an estimate 
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of the size of the crystalline constituents of ordinary granites, 
and the more coarsely crystalline gneisses. But speaking of those 
which enter into the @»mposition of the ground mass, I should 
say that the individual quartz grains do mot often exceed ‘03”,, 
and@are very frequently between this and ‘o2”. In the finer- 
grained granites and more distinctly banded gneisses, and their 
peat quartziferous schists, aboft ‘or” is a cOmmon size, 
while in the finer schists (believed by many geologists to be later 
in date than the aforesaid) they range from ‘002” downwards, 
and do not generally exceed ‘oor. Feldspar crystals, where they 
occur, probably do not differ very materially in area from the 
quartz, though they are often, as might be expected, rather 
longer and narrower ; mica crystals, cut transversely, are often 
longer and usually maet narrower. Of other constituents, as 
being either rarer or more liable to change, I will not speak in 
detail. The individual quartz grains, in the compact and glassy 
varieties of the more acid igneous rocks, are about the same 
size as those in an ordinary granite. 

Space does not permit me to enter upon the methods of dis- 
tinguishing between the materials furnished by the different 
varieties of crystalline schists, gneisses, and igneo rocks of 
similar chemical composition, For the most importaħt of these 
I must refer you to Dr. Sorby’s address, but I may add that there 
are others which it would be almost impossible to describe in 
words, as they can only be learnt by long-continued work and 
varied experience. I do not pretend to say that in the case of a 
grit composed of fragments of about ‘o2" diameter we can suc- 
ceed’ in identifying the parent rock of each individual, but I 
believe we can attain to areasonable certainty as to whether any 
large number of its constituents hav@ been furnished by granitoid 
rocks, by banded gneisses and schists, by fine-grained schists or 
certain gghyllites, by older grits or argillites, or by lavas and 
scoria, There seem to be certain minute differences between 
the feldspars from a granitoid rock and from a porphyritic 
lava, and more markedly between the quartz grains from the 
tworocks. The latter can®generally be distinguished from the 
polysynthetic grains furnished by certain schists or veins, and 
these not seldom one from another. Obviously the larger the 
fragments the less, ceteris paribus, the difficulty in their identifi- 
cation. When they exceed one-tenth of an inch the risk of 
important error is, I believe, to a practised observer compara- 
tively small. 

Obviously, also, the shape of the grains leads to certain 
inferences as to the distance which they have travelled from their 
original source, and as to the means of transport, but into the 
details of this I must forbear to enter. I will merely remind 
you that small angular fragments of quartz are so slowly 
rounded when transported by running water that, if well- 
rounded grains appear in large numbers in a sandstone, it seems 
reasonable to suppose that these are, in the main, wind-drifted 
materials, 

Thu’ every rock ir®which the constituent particles admit of 
recognition and of identification may be made to bear its part in 
the work of deciphering the past history of the globe. Where 
the constituents have been derived from other rocks, we obtain 
some clue to the nature of the earth’s crust at that epoch ; where 
the locality whence a fragment was broken can be discovered, 
the nature, strength, and direction of the agents of transport can 
be inferred. Some idea as to the structum and surface-contour 
of the earth in that district, and at that time, can be formed ; 
and thus the petrologist, by patient and cautiousinduction, may, 
in process of time, build up from these scattered fragments the 
long-vanished features of the prehistoric earth, with a certainty 
hardly less than that of the palzeontologist, when he bids the dry 
bo , and repeoples land and sea with long-vanished races. 
Thg latter study is in vigorous maturity, the former is still in its 
infancy: so much wider then is the field, so much more fasci- 
nating, to many minds, is the investigation. There are many 
districts which are without fruit for the palzontologist—there 
are few indeed which, to the petrologist, do not offer some hope 
of reWard. The field of research is so wide that not one nor few 
men ĉan gather all its fruits. It needs many workers, and it is 
in the hope of enlisting more that I have ventured to bring the 
subject before you to-day. 


Materials of the Coarser Fragmental Rocks of Great Britaig 1 
I proceed‘how to give a briefepitome of the constitution, so far 
es 
* I have been obliged to exclude those of Ireland, as I have so little 


material from that count and for want of i 
materal fom tha try, ant of space have not dealt fully with 
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as I know it, of our British grits, sandstones, breccias, and con- 
glomerates. I shall exclude, as invplving too many collateral 
issues, tlte Post-Pliocene beds, and davell more on the earlier 
than on the later deposits, because the latter obviously may be 
derived from the former by denudation, so that it becomes the 
more difficulé to conjecture ethe immediate source of the con- 
stituent particles. Further, *in order to avoid controversy on 
certain questions of classification, or for brevity, I shall occasiun- 
ally group togethet geological formation which I think separable. 

It may be convenient, however, to call your attention to the 
localities at which, at the present day, granitoid rocks (many of 
which nfay be of igneous origin, but are of very ancient date), 
gneisses, and crystalline schists age exposed in Great Britain, 
as well as those where considerable masses of igneous‘rock of 
age not later than Mesozoic occur. The former constitute a 
large part of the north-western and central highlands of Scotland 
and of the islands off its west coast ; they are exposed in Angle- 
sey and in the west and the north of Carnarvonshire ; they form 
the greater part of the Malvern Chain, and‘ crop out at the 
Wrekin ; they occur on the south coast, at the Lizard, andem 
the district about Start Point and Bolt Head ; they rise above 
the sea at the Eddystone. It is probable that these last are the 
relics of a great mass of crystalline rock, which may have ex- 
tended over the Channel Isles to Brittany; also, that we may 
link with the massif of the Scotch highlands the crystalline rocks 
of®Western Ireland on the one hand, and of Scandinavia on 
the other. Among the indubitably igneous rocks we have 
granite, or rocks nearly allied to it, in Scotland, in the 
Lake district, in Leicestershire, and in Devon and Con- 
wall. Feldstones, old lavas, and tuffs of a more or less acid 
type occur in Southern Scotland, to some amount also in the 
Highlands, in the Lake district, and in various localities of 
rather limited extent in West-Central England, as well as 
in the south-west region just mentioned, while in Wales we 
have, in the northern half, distinct evidence of three 
great epochs of volcanic outbursts, viz. in the Bala, in the 
Arenig, and anterior to the Cambrian? grits and slates. In 
South Wales there were great eruptions at the last-named epoch 
and in Ordovician times. I have passed over sundry smauler 
outbreaks and all the more basic rocks as less immediately con- 
nected with my present purpose, It is, I suppose, needle.» to 
observe that a coarsely crystalline rock, whether igneous or of 
metamorphic origin, must be considerably older than one in 
which its fragments occur. 

Cambrian and later Pre-Cambrian.—That the majority at 
least of the gneisses and crystalline schists in Britain are much 
older than the Cambrian period will now, I think, hardly be 
disputed by any who have studied the subject seriously and with- 
out prejudice. There are, however, later than these, numerous de- 
posits, frequently of volcanic origin, whose relation to strata 
indubitably of Cambrian age is still a matter of some dispute. 
Therefore, in order to avoid losing time over discussions as io the 
precise position of certain of these deposits, or the particular 
bed which in some districts should be adopted as the hage of the 
Cambrian, I will associate for my present, purpose ali the strata 
which, if not Cambrian, are somewhat Older. The latter, how- 
ever, exhibit only micro-mineralogical changes, and of their 
origin, volcanic or clastic of some kind, there can be no reason- 
able doubt ; so that the difference in age does not appear to 
be enormous ; that is to say, I include with the Cambrian ihe 
Pebidian of some recent authors. 

The utility of microscopic research has nowhere been 
better exemplified than in the case of the oldest rocks of St. 
Davidis. Some authors have supposed that the base of the 
Cambrian series in this district has been ‘‘ translated ” beyond 
recognition, others that it has been thrust out of sight by the 
intrusion of Sranitic rock. But low down in thg series, beneath 
the earliest beds that have as yet furnished fossils to British 
palzontologists, there is a well-marked and widespread cong:o- 
merate ; underlying this, with apparent unconformity, comes a 
series of beds very different in aspect, chiefly velcanic, and 
beneath this a granitoid rock. The conglomerate, in places, 
even witfout microscopic examination, proves the existence, 
though probably at somé@ distance, of more ancient rock, as it is 
full of pebbles of vein-quartz and quartzite; but in other parts 
it is crowded with pebbleg closely resembling the feldstones in 
the underlying volcanic group, and in some parts becomes a 
regular arkosę, made up almost wholly of quartz and feldspar, 


1 I take the base of the Arenig as the commencement of the next forma- | 


tion, the Ordovician, which thus represents one phase of the Lower Silurian 
in the variable nomenclature of the Geological Survey. 
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closely resembling those minerals in the granitoid rock, of which 
also small rounded peblgles occasionally occur. One or two 
fragments ofa quarizose mica-schist, which is not knowh to occur 
in situ in the district, have also been found. It is therefore 
evident that not only is the volcanic series somewhat, and the 
granioid rock considerably, olderethan the conglomerate, but 
also that an important series of*rocks, some of which were 
thoroughly metamorphic, was exposed in the district when the 
conglomerate was form@d. I have very little Moubt that a study 
of, the finer-grained sedimentary Cambrian beds overlying the 
conglomerate will corroborate, were it needed, the conclusion 
which the latter justifies. Passing on to North Wales, tHe coarser 
beds in the Harlech axis, so far as they have been examined, 
are foùad to be full of fragmental quartz and feldspar, which 
is undoubtedly derived from a granitoid rock ; some beds being 
made up-of little else. No rock of this character, so far as I am 
aware, is exposed in this part of Wales, but a ridge of granitoid 
rock extends from the town of Carnarvon to the neighbourhood 
of Port Dinorwig. Through this, apparently, the great feldstone 
masses which occupy considerable tracts on the northern margin 
of the hills between Carnarvon Bay and the valley of the Ogwen 
have been erupted, and over this comes a series of grits, slates 
and conglomeratic or agglomeratic beds, overlain ultimately by 
the basal conglomerate of the undoubted Cambrian, series, It 
was formerly maintained that these feldstones were only lower 
beds of the Cambrian metamorphosed—practically fused ®by 
some ‘‘metapeptic” process. This notion, however, was quickly 
dispelled by microscopic examination. The overlying conglo- 
merate is often crowded with pebbles, identical in all important 
respects with the feldstone itself, which also presents many cha- 
racteristics of a lava flow as opposed to an intrusive mass, and is 
no doubt an ancient rhyolite now devitrified. There is some 
difference of opinion among the geologists who have worked in 
this district as to the exact correlation of various gritty, con- 
glomeratic or agglomeratic beds which succeed the feldstone, as 
is only natural where disturbances are many, and continuous 
outcrops generally few. But all agree on the existence of a 
series, into which volcanic materials enter largely, between the 
above-named basal Cambrian conglomerate and the feldstone. 
In this, then, and in the basal conglomerate we have again and 
again more or less rounded fragments of old rhyolitic lavas, We 
have numerous and varied lapilli, probably of like chemical com- 
position. We have grits which are largely composed of quartz 
aad feldspar, resembling that in the granitoid rock, together with 
fine-grained quarizose schists and bits of rhyolite, all mingled 
together. We have also occasionally, as in the Cambrian con- 
glomerate near Llyi-Padarn, pebbles of the granitoid rock. 
Further, the basal conglomerate, as near Moel Tryfaen, is some- 
times crowded with fragments of gritty argillites, Fine-grained 
schists, as will be noted, seem to be rare in this district, but, as 
such rocks occur vz sif in the Lleyn peninsula, they will pro- 
bably be discovered more abundantly when the Cambrian 
conglomerate is examined further in that direction, 
Fine-grained micaceous, chloritic, and other schists occupy a 


considerable portion of Anglesey, and in the neighbourhood of 


Ty Croes there is an important outcrop of granitoid rock. The 
former were once regarded as metamorphosed Cambrian, the 


latter as granite which aided in the metamorphism at the end of 


the Ordovician period. In Anglesey the earlier Palaeozoic rocks 
are not generally rich in fossils, so that it is sometimes difficult 
to setile their precise position. The oldest beds which have 
been thus identified have been placed in the Cambrian (Tre- 
madoc), but some experts have doubted whether quite so low a 
position can be assigned to them. Hence the exact age*of the 
oldest Palzeozoic beds in thisisland is uncertain, as also whether the 
basal conglomerates near Ty Croes are of the same age as those 
in Carnarvonshige. This, however, is certain, tha? some of the 
Anglesey grits above the basal conglomerate are largely made up 
of quartz and feldspar derived from a granitoid rock. Others 
contain numerous fragments of very fine-grained schists, like 
those so abendant in the island, and the conglomerate contains 
pebbles sometimes full two inches in diameter, absolgtely iden- 
tical with the rocks in the adjacent granitoid ridge (the foliated 
structure distinctive of some parts of $t having been even then 
assumed), together with various metamorphic rocks, some green 
schistose slaty rocks, and some reddisl#slates. The last two were, 
I doubt not, cleaved before they be@ame fragments ; probably 
these were derived from the hypometamorphic geries, which 
Dr. Callaway has described, and which also contains pebbles of 
` the granitoid rocks. Fragments of the characteristic fine-grained 





e 
schists are, so far asI at present know, less common among the 
Anglesey grits and conglomerates than one would expect, per- 
haps owing to theif comparative destrgctibility ; but I have 


„found them occasionally and suspected their presence more 


often. Hence there can be no doubt that older crystalline@ocks 
have very largely contributed to the formation of at least the coarser 
members ofthe lower Pakeozoics of Anglesey, r A 

Passing now to Central England, we come to regions which 
may be regarded as almost the exclusive property of your local 
geologists. The Hollybush sandstone on the flanks of the 
Malvern is,'no doubt, largely compostd of the finer debris of the 
older rocks of that chain, but the Malvern hills are only an 
unburied fragment of a vastly larger area of crystalline Archean 
rock. This is just indicated some seen miles further north in 
the Abberley Hills. It crops up at either end of the Wrekin, 
and for a little space near Rushton, but in the later fragmental 
rocks of the district we have abundant proof of its existence, 
The central part of the Wrekin is composed of volcanic rocks, 
thyolites of varied kinds, with agglomerates ; these were once 
regarded by our highest authorities as greenstones intrusive in 
beds of Peovican age, but Mr. S. Allport has taught us their 
true natufe, and Dr. Callaway has proved their far greater 
antiquity. Similar rocks are to be found elsewhere in the 
neighbourhood of the Wrekin, and in the district farther west. 
We cannot affix a precise date to the volcanic outbursts of the 
Wrekin, but we can prove that they are not newer than the 
quartzite which fringes the hill, as it contains fragments of the 
perlitic and other glassy rocks of the apparen@y underlying 
series. This quarzite is certainly much older than the newer 
part of the Cambrian, anf pebbles of rhyolites, resembling 
those: of the Wrekin, occur in the indubitable Cambrian beds 
farther west. For instance, a grit at Haughmond Hipis quite 
full of fragments of volcanic rock, many of these scoria ; another 
suggests the derivation of some of its materials from a mica- 
schist, while, according to Dr. Callaway, the conglomerates and 
grits of the Longmynds (which fora® the main part of the mass) 
are largely derived from older rocks, the former being crowded 
with pebbles of purple rhyolite, quartz, feldspar, mica, and 
occasional bits of mica-schist, A most interesting conglomerate, 
apparently older than the quartzite, occurs at Charit.n Hill, 
This contains more or le:s rolled fragments of grits, quartzites, 
and argillites, looking in several cases as if they had undergone, 
before being broken off, the usual micro-mineralogical chanzes, 
It contains also fragments of rhyolite and many of coarse gran- 
itoid or gneissoid rocks of Malvernian type, besides numerous 
grains of quartz and feldspar ofa like character. F iner-grained 
gneissoid rocks and schists, micaceous, hornblendic, or chloritic, 
are present in fair amount. ‘The last bear some resemblance to 
the Rushton rocks, and remind me strongly of rocks which occur 
in the Highlands and in the Alps, apparently not in the lowest 
part of the Archean series. Some also resemble the Anglesey 
schists. The quartzite itself is largely Made up of grfins of 
quartz which appear to me to have been derived from old 
granitoid rocks. Occasional grains, however, suggest by their 
compos-te structure derivation from a quartzose rock of finer 
texture, and, as already said, bits of the Wrekin rhyolite some- 
times occur. The same is true of the Lickey quartzite, in regard 
to all three constituents, in which an occasional grain of micro- 
cline, very charactesistic of old granitoid- rocks, has been 
observed. The quartz grains in this and in the former rock 
are occasionally very much rounded. The Lickey quartzite 
has lately been shown by Prof. Lapworth to overlie rhyolitic 
rocks, and it is much older than the lowest Silurian. Not 
improbably it is of the same age, and was once connected 
with that of the Wrekin district. The rte ie be 
ite, near Nuneaton, has a similar composition, is below 
Cambrian, and overlies some rhyolitic rocks. Thus these in- 
sulated areas prove the existence of an old fragmental series, 
which is largely composed of materials derived from pre-existing 
and much more ancient Archzan rocks, It is difficult to assign 
a date to the unfossiliferous rocks forming the rugged Mills of 
Charnwood Forest, but, as they have been affected by very 
ancient earth-movements, and there is nowhere any valid evidence 
of volcanic activity in the true Cambrians, they may be assigned 
with most probability to the antecedent epoch, which seems to 
havg been one of great? disturbance. Microscopic examination 
has shown that materials of volcanic origin enter lai¥ely into the 
composition of these Charnwood rocks,eeven the most finely 
grained ; but besides occasional fragments of slaty rock in the 
breccias, for which a high antiquity cannot be asserted, we find 
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some pebbles of vein-quartz and two or three beds of quartzite. 
The grains in these appear to have been derived from old granitoid 
rocks, and not from ihe porphyritic rhyolites of the district. In 
one wse at the Brande, they are most conspicuously rolled, and 
this has happened, though less uniformly, in a grit from near the 
ruins, Br&lgate, which also contains gréins of meee structure, 
In conclusion, I must briefly notice the so-called Torridon sand- 
stone of North-Western Scotland, which is in many respects 
invaluable to the student. That it is not later than the base of 
the Ordovician is idisputale ; that it is underlain by and derived 
from a mass of Arch:vaa rocks—gneisses, more or less granitoid, 
with occasional schists—is universally admitted. Its coarser base- 
ment beds are crowded with fragments of the underlying gneisses 
and schists, and since the epoch of their formation no material 
change has taken place in either the one or the other. The finer 
beds, though otfier materials occasionally occur, are largely, 
sometimes almost exclusively, composed of grains of quartz and 
of feldspar identical in every respect with those in the underlying 
series. It may be a fact of some significance, for it egrees with 
what I have elsewhere noticed in very old fragmental Ycks, that 
the feldspar appears to have been broken off from the parent rock 
while still undecomposed, and in many cases is even now remark- 
ably well preserved. It would seem, therefore, as if the denu- 
dation of the granitoid rock had been accomplished without 
material decomposition of its feldspar, but I must not allow myself 
to digress into speculations on this interesting and suggestive 
fact, “While r@erring to this district I may mention the quartzites, 
though, strictly speaking, they are Ordovician in age. These in 
some cases consist all but exclusiv@ly of quartz grains derived 
from the Archwan series, which, however, are generally smaller 
than thas ip the Torridon ; it would seem as if the feldspar of 
the parent rock had either decomposed zz situ, or had been 
broken up in consequence of the longer distance from the source 
of supply. This quartzite is sometimes of singular purity, con- 
taining little or no earthy Material, and only rarely a flake of 
mica or a grain of feldspar, tourmaline, or epidote (?). 
Ordovician- Silurian. —In. regard to the earlier of these forma- 
tions I am better acquainted with the volcanic than with the 
non-voleanic fragmental beds. Still, so far as I have seen, we 
find among the latter frequent indications of asupply of materials 
from regions of crystalline as well as of ordinary sedimentary 
rocks. The quartzite of the Stiper Stones (possibly earlier than 
the Arenig) appears to have derived most of its grains from 
granitoid rocks, and probably the same is true of many of the 
coarser beds in the Caradoc group of Shropshire and Eastern 
Wales. The Garth grit of Portmadoc appears to have derived 
much of its quartz from a like source as the Stiper Stones, but 
it also contains bits of a fine-grained quartzose schist and of 
older clastic rocks. A grit from the Borrowdale series of 
Chapel-le-dale contains, in addition, bits of old andesite and 
probably diabase, wih fragments of a rather granitoid gneiss 
and quartzose schists, Fragment» of cry-talline rock, both 
small and large, abound in the Upper Llandovery beds at 
Howler’s Heath, at Ankerdine Hill, in the Abberley district, on 
the west fank of the Malverns, and at May Hill, thus indicating 
that carly in Silurian times far greater outcrops of crystalline 
rock existed than are now visible west of the Severn. Mr. W. 
Keeping (Quart. Journ, Geol, Soe. vol. xxvii. p. 149, &c.( calls 
attention to the abundance of fragments of quartz, feldspar, and 
mica in the ‘greywackes” of the Aberystwith district, which 
give the rock sometimes quite a granitoid appearance, and adds 
that, in his opinion (ié#d. p. 150), ‘the abundance of feldspar 
crystals, so general in the dilurian rocks (Upper Silurian of 
Norg ties, South Wales, and the Lake district), points to the 
neighbouring presence of a vast mass of carly, perhaps primeval, 
igneous rocks as the great source of sediment supply in Silurian 
times.” What I have seen of the Denbigh grit of North Wales 
and of the Coniston beds of the Lake district confirms this con- 
clusion. Itis true that some of the material may have been 
a tet : A 
supplitd by Ordivician volcanic rocks, and that the quartz grains 
in thé specimens which I have examined are not large, But 
we must remember that the latter can hardly have been furnished 
by the lavas of the Lake district ; and those of North Wales, 
though richer in silica, do not, so far as I know, generally con- 
tain large quartzes. These, indeed, may have been deriyed 
from the derfidation of Cambrian rocks, but I should doubt 
the sufficiency of such en explanation. In one specimen, a Den- 
bigh grit from Pen-y-glog, near Corwen, there occurs, besides 
one of smaller size, a fragment about ‘1’ in diameter, exhibiting a 
micrographic arrangement of quartz and feldspar. In Cornwall, 
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among beds which are almost certhinly Ordovician or Siu- 
rian, we “find similar evidence of dertyation from much m re 
ancient rocks. The conglomerates of the Meneage di-trict e -n 
tain, in addition to quartzites, greywactes, andl other onl se'i 
mentary beds abundant frggments of a moderately er >- 
grained granitoid rock, an occasionally a hornbiendic ro. k 
Similar to the well-known Lizard schist. J A series of spec nens 
which I have examined microscopically shows, ina klit a ṣo 
compact igneous rocks, apparently volcanic, quartz grains ' w- 
bably derived from granitoid rock, various fine grane ! 
and schistose argillites or phyllites, quartzites, grils. and other 
older clastic rocks. One fragment of schist contains title 
feldspar, and in general structure reminds me of some in 
called ‘Upper Gneiss” series of North-Western Scotlar 
Another, a fine-grained mica-schist or aphyllite, exinbusa dy 
age transverse to the rumpled foliation. 

A rich harvest probably awaits the explorer in the “fs 
wackes” of the southern uplands of Scotland. ^ 
Silurian” conglomerate from Kingside, Peeblesshire, cons ©. 
numerous fragments of igneous rocks, probably of vha 
origin, and bits of granitoid rock, with some which are aret 
very old quartzites or perhaps vein quartz. These have taon 
crushed ang re-cemented before being detached from the pa nt 
rock. The basement conglomerate of the Craig Hea i times’. 
group (Llandeilo-Bala) is full of roundel fragments of voca oe 
rocks. These, as in the last-named case, exhibit comers ` 
variation; the majority, however, are probably andesies, cnd 
perhaps in one or two cases even basalts. A Middle [las ios. cv 
conglomerate from near Girvan is largely made up of hazm: ts 
which appear to have been derived from very ancient quyt e 
rocks. The greywacke of rather later age from near Hen i 
Edinburghshire, contains, with numerous volcanic frunsents, ol 
a little argillite, a few bits of fine-grained quarte-sch:st, to gs “OT 
with grains of quartz and feldspar, suggestive of derivation it 
more coarsely crystalline rock. 

Old Red Sandstone and Divonian.—It is, T believe, ins, 
able that when the Old Red Sandstone of Scotland wa» force 
a great period of monntain-making hid enlel and ere ol 
mountain-sculpture was far advanced. ‘The conglomerates < 
often full of fragments of the crystalline rocks ofthe Hightin s 
and no doubt the sandstones derived their quartz grains fron qe 
same source. In the southern half of the country, vowere., 
is well known, volcanic materials, more or less contemporane 
play an important part. T have not been able to examine ci 
the Old Red Sandstones of England and. Wates, bat thera 2 
quent near resemblance to the sandstones of Senon eng? 
a similar derivation. True, the materials may have beest : 
from older clastic rocks, but there is nothing ~peciaity to" o>! 
this, aul the abundant pebbles of vein-quartz, which I hase + cn 
in one or two localities, seem rather more favourable to the os) er 
hypothesis. I have only examine l microseypicaily a very "> 
specimens of Devonian grit, all from the south vide of the coss” 
These certainly seem to have derived their materiais, 8 pan oa 
least, from crystalline rocks, both granigoxl and schisis ¢ fn 
grain ; one specimen also apparently containing s me di> 
hypometamorphic rock, 

Carboniferous.—In Scotland some of the base vem bet 
this series so closely resemble the Old Red Sandstone thet” 
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further description is needed, and the same remark mabe rte 
of the very few overlying sandstones which I have varefiiy Ñ% 
amined. In the North of England the basement cor glome:> s~ 
so far as I have seen them, are made up of earlier Palo iC 


rocks, but for many of the great masses of sandstone whieh ct Ar 


in the series a source of supply is not so easily found. Dre 5u oya 
who has made a special study of the Millstone guit oi > rah 
Yorkshire, tells us that it is formed of graiss of quarts end 


feldspar, apparently derived from a granite, and contun» pets 
sometimes an inch or so in diameter, of vein-quartz, of hasl errs, 
of an almost black quartz-rock or quartz-scliist, and ofan n- 
micaceous granite. He also notes one fragment of Ppreensn re, 
and another either of a fine-grained mica-schis: orofa cby- 
The granite, he states, gmore resembled those of Seandinavia 
than any one now visible in Britain, and the bedding miiev d 
a supply of materials from the north-east. In the Miso e 
near Sheffield he says tht the grains appear to be but Ir le 
worn, as if they had not ben drifted from far, .\ few aloap,, ar 
to have beer derived ftom schists. From what I have myself 
seen, I anticipate that Dr. Sorby’s conclusions may be exten led. 
to most of the other coarser Carboniferous clastic beds of Nordy rn 
England, except that, perhaps, as was inferred by Prof Had, 
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another important, if net the prinoèpal, source of supply must be 
sought on the north-west. The materials of the basement con- 
glomerates and grits in North Wales appear to be either Palzeozoic 
rock er vein-quartz and an impure jasper; but a microscopic 
study of carefully selected specimerfs, especially from Anglesey, 
might produce interestigg results. In Central England, as the 
Old Red Sandstone is commonly absent, and if present, must 
haye been speedily buried, we should naturally look further afield 
for the materials of the Coal-Measure sandstones and Millstone 
grit, where it occurs. But probably we shall be right in tncluding 
this, as indicated by Prof. Hull, with the northern district. He 
also pomnts out that in the south-western part of England and in 
South Wales there is good evidence that the materials have been 
brought by currents from the west, Ihave only examined one 
specimen from this region, but it has proved very interesting. 
It is from a Carboniferous grit near Clevedon, in Somersetshire. 
About one-third of the rock consists of quartz grains which I 
sffould suppose derived from schists or gneisses of moderate 
coarseness ; quite another third of fragments of a very fine- 
grained micaceous schist, about ‘03” long. It is possible that 
these may be phyllites, but I think it far more probable that 
they are true schists. They are very like some of the more 
minutely crystalline schists of Anglesey, and it “is evident 
in some cases that the rock had been corrugated subsequen® to 
foliation. This grit also contains a few bits of feldspar and flakes 
of mica. I must not forget to mention some curious boulders 
which have been discovered occasionally in actual coal-seams. 
Through the kindness of Mr. Radcliffe I have been able to 
examine some specimens-found at Dukinfield Colliery. They 
are hard quartzose grits and quartzites, bearing a general resem- 
blance to sundry of the earlier Paleozoic rocks. One of the 
latter is as compact and clean-looking as the well-known quartzite 
of the North-Western Highlands, Besides quartz, and perhaps 
a little feldspar, it contains a small quantity of iron-oxide (?), two 
or three flakes of white mica, a grain or two of tourmaline, and 
of a mineral resembling an impure epidote. A similar quartzite 
has been found by Mr. W. S. Gresley in a coal-seam in Leicester 
shire, and I have described another from the ‘thirteenth coal ” 
at the Cannock Chase Colliery. In each of these quartzites the 
two minerals last named may also be detected. 

Before quitting the Carboniferous series I must call attention 
to some interesting grits which during the last few years have 
been struck in deep borings. In the London district a red 
sandstone, in some places conglomeratic, has been found under- 
lying sundry members of the Mesozoic series. Some have 
thought this of Triassic age, but inasmuch as it is very doubtful, 
as we shall presently see, whether the coarser beds of the Triassic 
formations extended so far to the east, and the dip of the red 
beds in the well at Richmond agrees better with that of the 
Palæozoic rocks in other parts of the buried ridge, I think these 
sandstones more probably older than any part of the Mesozoic 
series, jwerhaps not very far away from the base of the Carboni- 
ferous. In the boring at Gayton, in Northamptonshire, Lower Car- 
boniferous rocks were sūcceeded by reddish grits and sandstones, 
The finer beds much resembled the ordinary Old Red Sandstone, 
and, like it, suggested a derivation from fairly coarse-grained 
crystalline rocks. But of the origin of one rock, a quartz-feldspar 
grit, there can be little doubt. I may briefly describe it as very 
like the Torridon sandstone of Scotland, except that the cement 
is calcareous, I do not, indeed, claim for it a like antiquity, for 
I think it far more probably about the age of the lowest part of 
the Carboniferous series ; but it, too, must have been gerived 
from granitoid rocks. While some of the grains are fairly well 
rounded, others, especially of feldspar, as in the Millstone 
grit of South Yorkshire, do not seem to Imve travelled 
very far. 

Lermian.—The sandstones of the northern area belonging to 
this formation do not, as far as I have been able to ascertain, 
afford.us mech information. Quartz grains, of course, abound, 
but as they are rather small, it is not possible to be sure whether 
they have been primarily derived from a granitoid’ rock or a 
schist. The former, however, appear#to me the more probable 
source. They also contain fragments of feldspar still recognisable, 
flakes of mica, and possibly a little sghorl. The frequent occur- 
rence of crystalline quartz as a segondary formation in these 
sandstones is a point of much interest, but has no relation to my 
present inquiry. Tke breccias near Appleby, Kftkby Stephen, 
&c., which I have not seen, indicate that at this time not distant 
masses of Carboniferous limestone, and of earlier Palzozoic 
rocks, were undergoing denudation ; but it appears to me im- 
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probable that the finer materials of the saydstones were furnished 
by any rocks in the vipinity. 

The Permians of the central area offer a rich field for future 
work. For the materials of the sandy beds I should conjetture 
a distant sofrce, but for tae pebbles in the conglomergtes, and 
the fragments in the breccias, we need not travel very far afield. * 
The Lower Carboniferous Measures contributed limestone and 
chert, the former being especially abundant in the conglomerates, 
but the ‘‘ vein-quartz, jasper, slates, end hornstone,” mentioned 
by some observers, indicate that yet earlier rocks furnished their 
contingent, while of the igneous materials I will speak directly. 
I shall pass very briefly over the breccias, so well displayed, for 
instance, on the Clent and Lickey hills, at no great distance 
from this town, because I trust we shall have presented to us, in 
the course of this meeting, a sample of the richeharvest which is 
awaiting explorers. Earlier investigators looked towards Wales 
for the origin of these fragments ; we shall, I believe, learn that 
the majority are more probably derived from rocks, which, though 
now almosghidden from view, exist at no great distance. Some of 
the more €ompact traps may have come from the old rhyolites, 
which, by the labours of your geologists, have been detected 27 situ 
beneath the Lickey quartzite, while we may venture to refer the 
“red syenite” and ‘‘red granite” to outcrops of crystalline 
rocks of Malvernian age. ‘These breccias have been regarded as 
proving the existence of glaciers in the Lower Permian age. It 
is, of course, possible that floating ice has been amgng the agents 
of transport, but after carefully examining the specimens in the 
museum of the Geological Survey on which glacial striæ are 
asserted to occur, I am of opinion that the marks are due to 
subsequent earth-movements. On only one specimen did I 
recognise glacial striation, and this pebble is so dif@ent from 
the rest that I think it must have come from drift, and not from 
the Permian beds. 

No less interesting are the Permian breccias of Leicestershire. 
These have attracted the attention of an indefatigable local 
geologist, Mr. W. S. Gresley, and to his kindness I am indebted 
for the opportunity of examining both rock specimens and slices, 
As might be expected, fragments, which I have no hesitation in 
referring to the Charnwood series, are not wanting, though 
hitherto they have not occurred in any abundance; but perhaps 
the most interesting member is a tolerably hard conglomerate, 
containing rather abundantly pebbles of a speckled grit and of a 
compact ‘‘ trap.” Microscopic examination of this conglomerate, 
which varies from a fairly coarse puddingstone to a grit, shows 
that the above-named speckled grit is composed of small and 
rather angular fragments of quartz, associated with grains of 
brownish and greenish material, which may be in some cases 
decomposed bits of a rather basic lava, in others possibly a 
glauconite of uncertain origin. But the ‘‘trap ” pebbles are yet 
more interesting. These are the more nymerous, and ase com- 
monly well rolled. They probably belong, roughly speaking, 
to one species, but exhibit many varieties. In a single slide I 
have seen at least six, perfectly distinct. Some are indubitably 
scoriaceous, others full of microliths of a plagioclastic feldspar, 
others almost black with opacite, others mottled brown devitri- 
fied glasses, more or less fluidal in structure. Probably they 
belong to the andesitg group, with a silica percentage not very 
far away from sixty. In none have I observed any signs of 
crushing or cleavage, so that I cannot refer them to the Charn- 
wood series, but conjecture that they are relics of volcanoes 
later in age than the great earth movements which affected that 
series, though I cannot connect them with the more basic post- 
Carboniferous outbreaks of which we have indicationg at Whit- 
wick and elsewhere. Quartz grains also occur, ands of 
these exhibit a rather peculiar ‘‘network ” of cracks whieh is 
characteristic of this mineral in the rocks of Peldar Tor, Sharpley, 
&c., and one such grain is attached to a fragment of minutely 
devitrified rock. Hence, as shown by larger fragments, the 
Charnwood series has contributed to the materials of thjs con- 
glomerate, but the more abundant appear to have been derived 
from volcanic vents, the locality of which is ate present 
undiscovered.? 

Trias—The Bunter beds and the lower part of the Keuper 
consist of more or les ecoarse materials, while in the remainder 
of*the latter such deposits are rare and local. Hgnce it is evi- 
dent that after the deposition of the Keuper sandstones a very 
different set of physical conditions pre®sil. The lower series 
consists of sandstones and conglomerates; these beds occur in 

7 I pass by the interesting pebbles of hematite, which have received special 
attention from Mr. Gresley. 
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considerable force on the eastern side of tke Pennine Chain, 
have a great development in Lancashire and Cheshire, and thin 
away towards the south-east, almost disappearing in eastern 
Leicestershire and in Warwickshire. As the Trias is followed 
southwarde, along the valley of the Seern, the Bunger in like 
way dies out, while the Keuper marls may be traced on into 
Somersetshire and Devon. In that region also there is a grand 
development of the lower and coarser members. As might be 
expected, there are considensble differences between the lower 
Triassic deposits of the northern and southern areas, so that it 
will be convenient to speak of them separately. The northern 
group, as is well known, iwseparable in the Midland and north- 
western district into the Lower Bunter sandstone, the Pebble- 
beds, and the Upper Bunter sandstone, over which come, more 
or less unconformably, the Keuper sandstones. Pebbles are 
either absent from, or very rare in, every part of the Bunter 
except the pebble-bed, and are generally small and scarce in the 
Keuper sandstones, exceptin the basement breccias. It will be 
convenient to make a few remarks on them before deẸŅing with 
the associated sands and sandstones. The pebbles in tht Bunter 
conglomerate are most abundant, and generally attain the largest 
size in the Midland district. Towards the north-west, though 
the conglomerate attains a thickness of more than 500 feet, 
pebbles are rarer and smaller, and this, I believe, is also the 
case in Yorkshire, though the thickness of the deposit is not so 
great.e I can, gowever, answer for the occurrence of pebbles of 
fair size and in considerable abundance for some distance to the 
north of Retford. In the Midland district they are very fre- 
quently from about 2” to 4” in diameter, though smaller are inter- 
mingled and_ occasionally some of large size; these attain in 
certain lo@@lities to a diameter of 6”, or even a little more. The 
majority, as far as I know, are well rounded. In this district 
many different kinds of rock are found in the conglomerate ; the 
most abundant are quartzoseg—vein-quartz, quartzites, and hard 
grits or sandstones. Besides these we find chert and limestone 
from the Carboniferous series, various fossiliferous rocks of 
Silurian, Ordovician, and possibly Cambrian age, with mud- 
stones and argillites, more or less flinty, of uncertain date. 
Feldstones, using the term in a wide sense, are not rare, and 
granites or granitoid rocks sometimes occur. These, however, 
together with the scarce fragments of gneiss and schist, are usu- 
ally very decomposed. A hard quartz-feldspar grit, sometimes 
very like a binary granite, may be found, and I have noticed 
a peculiar black quartzose rock of rather schistose structure. As 
the lithology of the Bunter conglomerate has already attracted 
the notice of more than one author, I shall restrict myself to a 
brief mention of its more salient features. The most abundant 
rock is a quartzite, frequently so compact as to give a rather 
lustrous sub-conchoidal fracture, in which the individual grains 
can be with difficulty distinguished. In colour it varies mostly 
from white to some tint of grey, but is occasionally ‘‘liver- 
coloured.” Rather obscurely marked annelid-tubes are the only 
organic indications which I have observed in these quartzites, 
and these are very rare. Under the microscope the rock con- 
sists, chiefly of quartz fragments, of various forms in different 
specimens, with an occasional fragment of feldspar (sometimes, 
I think, silicified), a flake of white mica, a grain of tourmaline, 
and of an impure epidote (?). As a rule it Is easy to distinguish 
this quartzite from the other indurated arenaceous rocks which 
occur in the conglomerate, especially from those containing 
ossils, 

The above-described quartzites differ in appearance both 
macroscgpigally and microscopically from those of Hartshill, the 
Lick@, and the Wreiin district, but they closely resemble the 
mostscompact variety, which I have already described as occur- 
ring in boulders in coal. They have also an extraordinary like- 
ness to quartzite pebbles in Old Red Sandstone and Lower Car- 
boniferous conglomerates of Southern Scotland and to the 
quartziaes of the Northern and Western IJlighlands, already 
described, a liver-coloured variety of which, as I have been in- 
formed, sccurs in the island of Jura. These quartzite pebbles, 
to my knowledge, may be traced into Lancashire on the one 
side of the Pennine Chain and to beyond Retford on the other. 
The quartz-feldspar grit consists mainly @f quartz and feldspar, 
obviously the debris of granitoid rock. I have found it “at 
various localities on the northern margin of Cannock Chase, and 
have received specimen? from the Bunter beds near the Lickey 
and near Nottingham. The rock, macroscopically and micro- 
scopically, presents an extraordinary resemblance to the 
Torridon sandstone of North-West Scotland, and differs from 
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every other rock which I have geen iv szé,in any other part of 
Britain. The nearest approach to it is the quartz-feldspar gr.t, 
already mentioned as having been struck in the Gayton boring, 
Northamptonshire, ‘but this has a calcareous cement. The feti- 
stones vary from micro-crystaline to glassy rocks more or‘ »> 
devitrified, some being slightly scoriacgous. They may le 
classified lithologically as quartz-felsites, rfyolites (more or Jess 
devitrified), quartz-prophyrites, porphyrites, and old ancesites. 
Some specimens contain a considerable amount of tourmaliug 
and I have seen this mineral in the vein-quartz pebbles. It also 
occurs rather abundantly in a yery hard, black quartzose grit. 
I have received varieties of feldstofe, which I have foyad on 
Cannock Chase, from the Bunter beds of the Lickey and from 
Nottingham. In Staffordshire pebbles of granitoid rock, gneiss, 
and schist are not only rare, but also generally too rotten to 
admit of examination; but I found a few months since, in the 
conglomerate at Style Cop, near Rugeley, two pebbles of 2 
whitish gneiss, which appeared to me to indicate a secondary, 
cleavage-foliation, such as may be observed in many parts of the 
Scotch highlands. The black quartz-schist already mentione } 
exhibits a peculiar “squeezed-out ” structure, which ordinar, 
indicates that the rock has undergone great pressure. 

The sandy‘wnatrix and associated sandstones of the conglomerate 
beda together with those of the Upper and Lower Bunter, au ' 
of the Lower Keuper, consist mainly of quartz grains, most o: 
which appear to have been derived originally from gmanronl 
rocks. They are often more or less angular, but at certun 
horizons, as described by Dr. Sorby, Mr. Phillips, Mr. G. H. 
Morton,+ and others, well-rounded grains are sv abunlant as + + 
suggest an exposure to the action of the wind. They are oftes 
stained red with iron peroxide, and mixed with more or its» 
earthy matter. In Cheshire and Lancashire recognisable gra.n~ 
of feldsrar have been noticed by Mr. Morton and others, aud 
probably this mineral is, in most cases, the source of the 
argillaceous constituents which are often intermingled with the 
quartz grains. Flakes also of white mica are sometimes ratiot 
common. So far as I have been able to judge, distinet grains os 
rolled feldspar are commoner in the north-western distriet than 
in Staffordshire, where, however, mica-flakes are sometimes rather 
abundant. 

The Keuper sandstone seems to me to differ from the above 
only in the general absence of the red colour, and inva more even 
bedding, especially towards the upper part (the waterstones), 
where they are interbedded with the marls. The appearance « f 
these last suggeststhat the currents were gradually losing strengih, 
and only capable of transporting the finer feldspathic detritus with 
occasional tiny plates of mica. 

The lithology of the lower part of the Trias in the southera 
area is as yet imperfectly worked out, and a rich harvest awaits 
the student. My own knowledge of it is but superficial, so that 
I must pass it by with a brief notice. The great beds of breccia, 
so finely exposed on the South Devon coast, are crowded with 
fragments, sometimes of large size; these have civarly been 
derived from the older rocks which are estill in part exposed to 
the west and south-west, and probably had once a much greate. 
extension in the latter direction. Fragments of Devonian lime- 
stone, grits, and slate, together probably with other Palaoz vic 
rocks, earlier and later, are mingled with granites, resembling 
those of Cornwall and Devon, and many varieties of more com- 
pact igneous rock. The fossiliferous quartzite pebbles which 
occur mingled with others in the Trias at Budleigh Saiterton. 
have begn discussed by the late Dr. Davidson in an exhaustive 
memoir (‘ British Fossil Brachiopoda,” Jem. Pakeout, See. or. 
iv. p. 317). He refers the majority of the fossils obtained from 
them to the Lewer Devonian age, but a few are Caradoc, antl 
four occur in France in beds which are either [andvi‘o or pvr- 
haps a IIttle older. As the first two formations are represenic’, 
lithologically and palecontologically, on the opposite side of the 
Channel in France, and the third is at present;only known to 
occur in the Grès Armoricain of that country, he thinks it 
probable tlfit these pebbles have been derived from rocks which 
are now concealed beneath the waters of the Channel. It may 
then, I think, be taken for granted that land to the west and 
south-west has supplied thegmaterials of the Lower Trias of the 
southern district of Englany, and I may add that there is every 
reason to believe that outliers of the formation itself still exist 
beneath the sef. 

The so-called dolomitic conglomerates, which occur chiefly in 


1 Jn an excellent paper published in the Proceetings of the Liverpool 
Geological Society, vol. v. p. 52. 
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Somersetshire, have geep so fully worked out “by Mr. Etheridge 
and Mr. Ussher as to require but a passing notice. It is evident 
that they differ somewhat in date, though probably all may be 
referred to the age of the Keuper, and that they are local breccias 
or conglomerates formed around he margin of*islands or on a 
continental coast-line during a gradual subsidence and in com- 
paratively quiet watek. e 

Jurasstc.—Coarse detrital material is not very common in the 
Jurassic series. The limited Rhætic beds indicate a transition 
from the peculiar physical conditions of the Keuper to she marine 
conditions of the Lias, and the sediment in them was probably 
derived from the same sourct as the Keuper marls. Great clay 
heds also occur, as is well known, throughout the Jurassic series ; 
and the sandstones, so far as I have been able to examine them, 
do not enable me to offer any suggestions as to their origin. Pro- 
bably some of the grains were originally derived from granitoid 
rocks, but they may have been directly obtained from other 
eandstones. A grit, however, in the estuarine series of the lower 
oolites of Yorkshire (Mr. Phillips’s collection) looks as if it 
might have been partly derived from a schist, but as this is the 
only rock from the northern area which I have had the 
opportunity of minutely examining, it would be imprudent to 
speculate. s 

Neocomian- Cretaceous. —I have examined very few specimens 
from the fresh-water Neocomians of the south of England, but, 
so far as I have seen, I should think it probable that the quartz 
had been derived from old crystalline rocks, though perhaps not 
immediately. The same remark applies to the sands of the 
upper and marine series, which, in one instance at least, exhibit 
exceptionally rounded contours.! Among these, however, con- 
glomeratic beds occur which have already attracted some 
attention. It is obvious that no small part of the materials, as 
at Farringdon, Potton, and Upware, has been derived from 
fossiliferous secondary rocks of earlier date. There are also 
pebbles of vein-quartz and quartzite which, however, may have 
been obtained by the denudation of Triassic rocks, The 
“ Lydian stone,” which is abundant in angular or subangular 
fragments at Potton and Upware, is for the most part chert 
from the Carboniferous Limestone, or in some cases from Jurassic 
rocks, but a few specimens may be finty argillites, and thus of 
greater antiquity. One or two pebbles of older Palzeozoic rock 
have been found, and a hard quartz grit has occurred, containing 
among its grains minute acicular crystals, probably of tourmaline. 
Potton has furnished one or two pebbles which appear to be a 
devitrified pitchstone, and a large pebble of porphyritic quartz- 
felsite has been sent to me by Mr. Willet from Henfield (Sussex). 
These conglomerates, together with others in the Upper Neo- 
comian of England, have been so fully described by Mr. Walter 
Keeping (Geol. Mag. Dec. 2, vol. vil. p. 414), that I need not 
enter into further details, though I am well aware that the subject 
is by no means exhausted. 

For a like reason I may pass briefly over the remarkable 
erratics found in the Cambridge greensand (Sollas and Jukes- 
Browne, Q. ¥. G.” & vol. xxix. p. 11). They occasionally 
slightly exceed a cubic foot in volume, but are generally smaller. 
Among them are diverse sandstones and grits, probably Palzo- 
zoic, granite, gneiss, various schists, quartzites, and slates, besides 
greenstgne, a very coarse gabbro or hypersthenite, and a com- 
pact feldstone. IJ think it highly probable that many of these 
erratics came from the north, in some cases almost certainly from 
Scotland, and were transported by ice, though I am not satisfied 
that any exhibit true glacial striz. In the south of England a 
boulder of old quartzose rock, perhaps a piece of a coarse quartz- 
vein, crushed and re-cemented, has been found by Mr. J. S. 
-Gardner in the gault, and in the chalk we have {he well-known 
cases of the gfanitic rock and other boulders at Penley, near 
Croydon, and of coal (Wealden or Jurassic) in Kent, (Godwin- 
Austen, Q. ¥. G. S. vol. xvi. p. 327). Mr. Godwin-Austen 
describes ¢ther instances of pebbles in chalk, and I have received 
two or three small specimens from Mr. W. Hill, from about the 
horizon of the Melbourne rock, which, however, have not yet 
thrown any light on the subject. ° 

Eosene.—Previous writers have called attention to the fact that 
the sand of the Thanet, Oldhaven, and Bagshot beds is mainly 
composed of quartz. ‘his is abunfantly confirmed by my own 
observations. So far as I have seen, in all these the grains are 
not, as a rule, conspicuously rounded. It can hatdly be doubted 


* Prof. Rupert Jones has called attention to sind-worn pebbles in the 
Upper Tunbridge Wells sandstone of the Weald (Geol. Mag. Dec. 2, vol. v. 
p. 287). 
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that older sandstongs or granitoid rocks lying to the west have 
furnished the materials of the Bagshotseries, which still has so 
wide an extension if that direction ; their lithological similarity 
would lead us to took towards the same quarter for the m@terials 
of the mo limited Oldhgven and Thanet beds. The gvell-rolled 
flint pebbles in the Oldhaven series, and in occasionAl layers in 
the Bagshot, suggest the proximity of a shore-line of Upper 
Cretaceous rocks, 

I have had no opportunity of addjng to what has been written 
on the lithology ofthe limited Pliocene deposits in England, and, 
as stated at the outset, have excluded from the scope of this 
address all beds of later date, which have been so ably discussed 
by Mr. Mackintosh, Dr. Crosskey, and many other geologists. 


Principles of Interpretation 


In attempting to interpret the facts which I have enumerated 
we must bear in mind the following principles :— ; 

(1) Pebbles indicate the action either of waves of the sea,! or 
of strongfcurrents, marine or fluviatile. 

(2) Te zone in the sea over which the manufacture of peb'-les 
can be carried on is generally a very narrow one. It extends 
from the high-tide line to the depth usually of a few feet below 
low-water mark. It is estimated that as a rule there is no 
disturbance of shingle at a greater depth than.twenty feet below 
the latter. It is therefore probable that a thick and very widely 
extended pebble bed is not the result of wave acjjon. ig 

(3) The movement of the deeper waters of the sea as a rule 
is so slight that only the very finest sediment can be affected by 
it. Now and then great currents like the Gulf Stream, or more 
locally ‘‘races,” may have sufficient power to transfer pebbles 
and sand, but instances of this will be exceptional,+as confined 
to rather shallow water. The larger coast currents, however, 
may transport mud to considerable distances, but in directions 
parallel with the main trend of thg shores. 

(4) Except where very large rivers discharge their water into 
the ocean, or in some special case of (3), sediment is deposited 
comparatively near the shores of continents. Even in the case 
of very large rivers only the finer sediment is carried far from 
land. The Challenger soundings have shown that 150 miles is 
about the maximum distance from land within which any im- 
portant quantity of detrital materials is deposited.? As a rule (so 
far as I can ascertain), the coarser sediments are generally 
deposited within a few miles of the coast. Hence this is fringed 
by a zone of sediment, which, after passing a maximum thickness 
within a short distance from the shore, gradually thins away. I 
doubt whether this detrital fringe is often more than seventy or 
eighty miles wide ; probably the coarser sands do not usually 
extend for so much as a quarter of this distance. The inertia of 
the mass of the ocean water quickly arrests the flow of even the 
mightiest river or reduces it to a mere superficial current Hence 
the great ocean basins are regions where rock-building is carried 
on slowly and chiefly by organic agency. Their borders bear 
the burden, and the load taken off the continent is iaid down 
on the bed of the adjacent sea. 

(5) Thus rain and rivers are generally more important agents 
of denudation and transportation than the sea, because unless 
the land be rising oy sinking the zone over which the latter can 
operate is limited both vertically and horizontally. 

(6) The coarser materials of rock are capable of being trans- 
ported by streams to considerable distances without serious 
diminution of volume. Prof. Daubrée has proved experimentally 
that a stream flowing at the rate of about two miles per hour 
would roll angular fragments of quartz or hard granite into 
perfectly smooth pebbles after a transit of 25 kitSmetres 
(158 miles). During this process the fragments lost abous four- 
tenths of their weight. Further transport reduced the volume of 
the pebbles very slowly. The loss afterwards varied from 1/1000 
to 4/1000 per kilometre. To reduce a pebble of 2 inches 
diameter to 1 inch diameter—that is, to diminish its,volume 
by seven-eighths—would require a journey of from about 219 to 
875 kilometres (approximately from 137 to 548 miles). This 
approximation, rough as it is, becomes still less exact as the 
pebbles decrease in size ; the rate of diminution in volume (ceteris 
paribus) bearing a relation to the area of the surface. Thus the 
sfhaller the pebble the further it will travel wgthout material 
diminution of size. Sand grains are even rounded with extreme 

t The waves of lakes also have some rounding effect, but this—except 
in the case of very large lakes, such as Lake Superior—is not important ; 


and such cases are, of course, not of common occurrence. | . 
2 I except floating pumice, cosmic dust, &c., as comparatively unimportant. 
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slowness. According to the same author a quartz grain 1/50inch 
in diameter requires to be transported by water action some 
3000 miles before losing its angles. On this agcount the presence 
in a sandstone of numerfus well-rounded grains is taken to indi- 
cate the action of wind, for, as is well known, blown sands are 
much More quickly rounded.? 

(7) Thus deposits of gravel and coarse sand, of considerable 
vertical thickness and great extension, fre more likely'to indicate 
the immediate action of a river than of a marine current. If 
limited in extent they may have been formed at the embouchure 
of a river into a lake or seg. If, however, they can be traced 
for long distances, they are more probably in the main sub-aérial 
deposits from rivers. 

The following examples may convey some idea of the kind of 
river which would be required to transport the more important 
deposits of grits and stones mentioned in the first section of this 
address :— 7 

The old river-gravels of the Sierra Nevada are ‘‘in some 
places 300 or 400 feet thick and almost homogeneous from top 
to bottom,” sometimes they even obtain a thickness of 600 feet. 
Mr. Whitney is of opinion that the fall in these old riveg channels 
was probably from 100 to 130 feet per mile. ApparenWy, how- 
ever, we need not invoke so large a fall as this. The total fall 
of the Danube is 3600 feet, and its length 1750 miles. From 
Passau to Vienna the fall is 1 in 2200, from Vienna to Old 
Moldava 1 in 10,000. Yet the velocity of the current from 
Vienna to Basias (fifteen miles above Old Moldava) is ‘‘ from 
two to three knots an hour,” depending on the amount of water. 
This would sufifte to transport pebbles of the average size of the 
English Bunter. Below the Iron Gates the fall is still less rapid, 
but sand is carried down for a very*considerable distance. 
then the rivers of the old continental land resembled the larger 
streams Ofe=urope, they would suffice for the transport of the 
materials with which we have dealt, especially if aided by coast 
currents after the debris had reached the sea. 

(8) If boulders occur in a matrix consisting of fine mud, or 
mainly of organic material, tlfey must (unless they are volcanic 
bombs) have floated thither either attached to large seaweeds or 
entangled in the roots of trees, or supported by ice. If they are 
rather numerous and a foot or more in diameter, in a marine 
deposit, the last is the most probable mode of transport. A cubic 
yad of ice will more than suffice to float a cubic foot of average 
rock. 





. Conclusion 


The facts already mentioned, regarded in the light of the 
above principles, justify, in my opinion, the following inferences 
as to the past physical geography of our country. At the com- 
mencement of the Cambrian period great masses of Archean 
rock, granites, gneisses, and schists, must have existed, not only 
on the western side of Britain, but also over a considerable tract 
of land now covered by the sea. Detritus from this continent 
became an important cogstituent in the Cambrian rocks, and in 
many cases, as at St. David’s, in Anglesey, Carnarvonshire, &c., 
the shore-line must have been very near at hand. With the 
Cambrian period commences a long-continued subsidence, so 
that its basement beds at different places are very probably not 
all of quite the same age. The land surface was from the first 
irregular, and it is very probable that waves of the sea were 
fretting away some parts, while rain and rjyver, heat and cold, 
were still sculpturing others. But among the materials of the 
ancient land were not only granitoid rocks, gneisses, and schists, 
but also newer strata more distinctly of clastic origin, memo- 
rials of past denudation—quartzites and grits, phyllites and 
slates, not to mention others—and these, by their intimate struc- 
ture, ee indicate that great earth-movements must have 
alread¥ occurred. In many localities, perhaps as a result of 
these Uisturbances, there occurred, towards the conclusion of the 
Archzean period, great volcanic outbursts—by which, no doubt, 
numerous cones were built up, and many of the materials of the 
so-called Pebidian group were supplied. It is, I think, at present 
hardly safe to attempt to trace the exact land boundaries of 
the Cambrian ocean, but the enormous masses of Archzan 
material which are entombed in the earlier Palzozoic strata of 
Wales and of North-West Scotland can, I think, only be ex- 
plained by the proximity of a great continental land—an extension 


7 See on the subject of this paragraph Daubrée “ Géol. Expériment” 
vol. i. sec. 2, ch. #, and J. A. Phillips, Q. J. G. S., vol. aie 21, nay 

Itis evident, for instance, that the north-west strike, and other effects of 
folding, had been produced in the Hebridean series of North-West Scotland 
before the Torridon sandstone was deposited. 
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of the present Scandinavian peninsfla—which not improbably 
had a general slope towards the south-east, the main watershed 
of which may have lain some distance to the west of the Outer 
Hebrides.! But even over tle’ more cewtral parts of Britain 
there cannot have been deep or open ocean, We are con- 
stantly coming upon thé traces of pre-Cambrian and early 
Cambrian land; some of our Mid-England Archzean masses, 
like the Malverns, appear to fave risen above the water, and 
to have undergone denudation after the great earth-movements 
which ushered in th Silurian period. Pri6r to this, after a time 
of repose in the Cambrian, at more than one epoch, and in more 
than one place, there were great volcanic outbursts, which ap- 
pear to hate studded the sea with yolcanic islands, and to have 
added to the heterogeneous materials from which the sediments 
were now formed. It is evident that in Silurian times thetoast- 
line had extended southward and eastward. The coarse deposits of 
this age, in Wales, the Lake district, and Southern Scotland, com- 
pared with the finer mudstones and limestones of the Welsh border 
and of England, seem fully to bear out this assumption, which is in 
accordance with a well-known law of mountain-making. The Old 
Red Sandstone of Scotland and of Wales indicates a yet furthem 
continental extension towards the south-east. A great epoch 
of mountain-making in the Scotch highlands, which had per- 
haps been going on at intervals from the beginning to the end of 
the Silurian period, had now come to an end ; the southern up- 
lands had risen up, like a Jura to the Alps. But probably 
thei elevation did not terminate the earth-movements, for the 
post-Silurian cleavage of the Lake district, and the absence of 
Old Red Sandstone both here and in Central England indi- 
cate that the Palzeozoic land mass continued to extend on its 
south-eastern flank. The Devonian period introduces us in the 


| greater part of Great Britain to an epoch of limited and excep- 


tional deposits, and of widely prevalent terrestrial conditions. 
It seems almost certain that the Old Red Sandstones of Scotland 
and Wales are of fresh-water origin—the deltas of rivers, formed 
either in lakes or possibly in part as sub-aérial deposits. Streams 
of considerable volume and of some strength are indicated by 
the materials. In one case, the Old Red Sandstone of North-East 
Scotland, we may perhaps discern in the Great Glen some indi- 
cation of the old river course. It is easy to ascertain the source 
of the materials of the Scottish Old Red Sandstones. They are 
as obviously the detritus of the Highland mountains—then pro- 
bably a far grander and loftier chain—as the nagelflue and the 
molasse of Switzerland are of the Alps. 

At this time marine conditions prevailed in the south of Eng- 
land. The sea appears to have deepened towards the south, 
but I suspect that’a region of crystalline rock still existed at no 
great distance in that direction and in the west. Probably the 
Brito-Scandinavian peninsula curved round to the east so as to 
include some part of Brittany.? Another great epoch of subsidence 
now commenced, commemorated by the formation of the Car- 
boniferous limestone. At this I need hardly glance, as it has 
been so fully discussed by Prof. Hull and other writers. The 
land sank both in the north and in the south of England. There 
was deep sea over Derbyshire and Southern Wales, hjit the 
ground beneath our feet probably remained above water, forming 
either a continental promontory or a largë island. 

There were other well-known interruptions to the sea, which 
also overflowed a considerable part of Ireland and districts far to 
the east of England. ‘The Scotch highlands, however, probably 
remained above water, for, as is well known, the Carboriferous 
limestone of Central Scotland overlies a fresh-water formation, 
and is itself not wholly marine, since it contains coal, and like 
conditions prevailed in Northumberland. 

Gradually, however, the sea shallowed, and terrestrial con- 
ditions returned. In the later part of the Carboniferous series 
we have clear indications of two, or perhaps three, important 
currents, almo% certainly those of rivers, bringigg materials, in 
the southern district from the west; in the northern, from the 
north-west and probably the north-east. These materials may 
have been in part derived from older Palzeozoic rocks, but the 
facts when fairly considered seem to indicate that there was also 
an extensivg denudation of crystalline and not improbably 
Archzean rocks, unless we suppose that great areas of eruptive 
Palzeozoic granite have noW disappeared beneath the waters. At 
any rate, we may perhaps regard the open water between Ireland 


id deepening of the Atlantic beyond the 


1 Possibly the comparatively t 1 
relation to the western outline of this 


xoo-fathom line may have som 
primeval Atlantis 

2 Compare, as an illustration, the curving round of the Alpine chain on the 
western side of Italy. ne 
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and Scotland on the one® hand, and to the east of the latter 
country on the other, as significant of a denudation earlier than 
that of the sea which htis in later times divided the British Isles. 
Another epoch of easihemovemants closed—as was to be expected 
—the Carboniferous subsidence and deposition. We trace one 
line of tlexures and of intense compression along a broad 


zope, including the south of England, from Germany to Ireland ; ! 


another less intense over the nofthern part of our country ; the 
axes of the former flgxure striking a little north of west, of the 
latter about west-south-west. The one app€ars to me to indicate 
2 thrust from a great mass of hard, more or less crystalline rock 
in the south, which probably led to the formation of a mountain- 
chain extending from North-Central Europe over the*Channel to 
the southern margin of England. ‘The latter may be explained 
by the presence of th= above-named north-western continent. 
Inthe Pernuan time terrestrial conditions probably prevailed 
over a large part of Britain. It is extremely difficult to ascertain 
the exact circumstances under which the Permian beds of Cen- 
tral England were deposited, but I should think they imply a 
return to physical conditions not unlike those of the Old Red 
Sandstone, though perhaps the marine fossils which have been 
found in Warwickshire may indicate that the water there had 
some imperfect connection with the sea. I must not discuss the 
vexed question of the age of the Pennine Chain, but must con- 
tent myself with expressing my opinion -that, af most, it can 


only, as yet, have very partially interrupted the continuity of the į 


water in Northern England. The beds there appear to inflicate 
a supply of materials from the north and north-west, as if the 
old rivers had not been wholly diverted by the great earth-move- 
ments which closed the Carboniferous period. Sir A. Ramsay’s 
view, that the water in which the dolomitic limestone was de- 
posited was more or less cut off from the Open sea, seems to me 
by no means improbable ; in any ca.e, it is a rather exceptional 
formation, and over the greater part of Britain, probably, land 
sculpture continued, and deposition was on the whole local. 
With the Trias a new era commences ; physical features had 
been now produced, which in all probability endured through a 
considerable part of Mesozoic times. The facts which I have 
laid before you, regarded in the light of the general principles 
indicated above, compel us to look away from the immediate 
vicinity for the bulk of the materials, coarse and fine, of which 
the northern Trias is composed, though neighbouring hills may 
have furnished occasional contributions, especially to the earlier 
deposits, The analogy of the Old Red Sandstone, the Calciferous 
Sandstone of Scotland, and the Nagelflue and Molasse of Switzer- 
land, together with other peculiariti s too well known to need 
repetition, make it in the highest degree probable that the Bunter 
beds were‘not deposited in the ocean.! Hence they must be 
either deltas formed in an inland sea, or in a lake, or true fluviatile 
deposits. Neither lake nor inland sea ap, ears likely to have been 
sufficiently large to admit of waves or currents capable of either 
rounding the pebbles or transporting the materials. We are 
therefore compelled to fall back upon the action of rivers. ‘The 
sandy beds of the Bunter indicate a stream flowing from one- 
third ¢o half a mile an hour, the pebbles one from two to three 
miles ; that is to say, the Upper and Lower Bunter sandstones 


would require the former rate of movement, the Pebble Beds the | 


latter. Now, we must remember that, in the West-Central dis- 
trict, the Lower Trias consists of three wedge-like masses, about 


a hundred miles in length, of which the coarser is probably the į 


more axtensive, ‘lhe comparative uniformity of the deposits in 
each case indicates a uniformity of flow, and suggests either a 
large and broad stream, not Hable to much variation, or one 
which, when flooded, quickly made a channel of its valley, and 
deposited mainly at such season. I have the greatest difficulty 
in understanding how a current of the requisite velocity could be 
maintained by the water of ariver or rivers flowing into a lake 
or an inland gga, or in explaining the tripartite®arrangement of 
the beds on the hypothesis that a basin was gradually filled up from 
the northward by a stream which, like the Rhone at the upper end 
of the Lake of Geneva, gradually advanced its delta by flowing 
over the materials which it had previously deposited in the basin. 
Hence I believe that we must regard the Bunter beds as sub- 
aërial deltas, analogous to the conglomerates in the Siwalik 
deposits of India,” and to the sand§tone and nagelflue on the 


I Compare also the Bunter and Keupg in the region traversed by the 
German Rhine. 

2 The analogy of the Indian conglomerates was suggested to me by Dr. 
Blanford. See Geol. Mag. Dec. 2, vol. x. p. 514. è 
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outer zone of the Alps, deposits in all respects very similar to the 
English Bunter. We may suppose, then, that rivers emerging 
on each side of the Pennine Chain from a mountain land first 
formed the Lower Bunter sandstones, shen, owing to increasing 
upheaval in the mountain district, and corresponding depression 
in the lowlands, flowed more swiftly so as to cover thisedeposit 
with the Pebble Bed, and lastly, as its former conditiogs returned, 
laid upo#this the Upp& sandstones. I have spoken, tor the sake 
of clearness, as if these were perfectly distinct formations, but it 
would by no means follow that some part of the finer beds 
to the south-east might not be contemporaneous with a por- 
tion of the coarser beds to the *north-west, as the velocity 
first increased, and then diminished. As I have already said, 
the materials of the pebbles and of the sand make it im- 
possible to refer the main constituents to local sources. 
Many of the rocks do not exist in the Midland; there is 
no reason to suppose that at that time there were in this region 
masses of land of sufficient area and heigift to feed important 
rivers. From currents of any other kind we are precluded, so 
that I believe we may safely turn our eyes northward and look 
for the wltimate source of the Triassic sandstones and conglo- 
Cee pone the older rocks of the Scotch highlands, and 
their extension to east and to west, though very probably the 
materials may have been more directly supplied from Old Red 
Sandstone and early Carboniferous strata, in remnants of which 
identical fragments may still be seen. In like way we may re- 
gard the Trias of the south of England as the detritus of at least 
one great river, which flowed from the west or south-west. The 
materials of the Keuper came from the same dfrections In each 
case, but here, I think, we have indications of deposition in an 
inland sea. Breccias fornfed on its coasts, and sands were at first 
deposited in it; but presently the area of water increased, and the 
coarser materials must have been arrested in the wplapds, while 
the fine sediment which forms the marls may have been carried 
out into the salt lake and slowly settled down in its calm waters.” 
Its shores may have been hardly more favourable to a vigorous 
development of life than were its®salt-saturated waters; during 
this period and the preceding Bunter the lowland border of the 
mountains, like some of the northern districts of India, may have 
been arid and barren regions of shifting sands. 

The Trias of Northern Scotland very probably indicates a 
repetition on a more restricted scale of the physical conditions 
of the Old Red Sandstone, but after this we observe signs of an 
encroachment of the Atlantic on the above-named old area of 
continental land. 

The Jurassic series is represented in Northern Scotland on 
both the western and eastern coasts by marine or estuarine beds. 
This probably indicates important modifications in the river 
channels, subsidence on the west altering the slopes, reducing 
the length, and cutting away some of the feeding-ground. Traces 
may still be discerned in England of the two northern rivers, 
but that which in Triassic times was the larger contributor, 
appears in Jurassic to have been graduélly enfeebled ; “the other 
one and the south-western stream seem to have still flowed with 
some strength. Sands, however, now become comparatively 
local. Probably the coarser materials, as a rule, did not reach 
the sea. This appears at all times to have been comparatively 
shallow and inclosed by land on every side but the south-east. 
The recent discovery of Oxford Clay beneath the Cretaceous 
beds at Chatham euggests that a narrow strait running in a 
northerly direction may have insulated the Palmozoic rocks 


1 It may be useful to give a rough idea of the quantity of rock which must 
have been denuded in order to obtain materials for the Bunter beds. Sup- 
pose, for purposes of calculation, we consider the Bunter beds, which 
cover the district from the Cheshire coast to the Midland coungie as forming 
the section of a cone contained by two planes drawn throug axis so 
If% be the height of this axis, agd r the 


z7% Take, 


as to include an angle of 30°. 


radius of the base, the volume of this figure is 2. for purposes 
of rough calculation, 4 =} mile, y= 8o miles, 7 =3; the volume is abcut 
133 cubic miles. Conceive this piled up to form a long mound, in section an 
isosceles triangle 1 mile high, with a base of 4 miles. The length would 
be over 65 miles. Thus the materials buried in the Bunter beds of the above- 


' named district represent a chain of hills unfurrowed by valley? sooo feet 


high, 4 miles wide, and 65 miles long. Suppose the Pebble’ Bed, a like 
slice of a cone, axis one-tentn of a mile, base 70 miles; the volume is more 
than 40 cubic miles. Suppose the quartz and quartzite pebbles one-tenth 
of its volume; these represent a mass of 4 cubic miles, or a line of hills 
ke the above 1000 feet*high, 2 miles wide, and 20 long. 

2 The lake may have gradually become salt, or possibly the Muschelkalk 
sea may have for a short space invaded Britain, and then have been 
insulated like the Caspian. ° 
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of Sinapis arvensis, L., among the flax geed testifies to the 
presence of this weed in the flax crops of the days of Pharaoh, 
as of our own time. There is not a singleefield of flax in Egypt 
whe this charlock does not abound, and often in such quantity 
that its yellow flowers, just before the flax comes into bloom, 
present She appearance of a crop of fnustard. Th@charlock is 
Sinapis arvensis, L., var. Adlionii, Jacq., and is distinguished 
from the ordinary form by its globular and inflated silicules, 
which are as characteristically present in the ancient specimens 
from the tombs as in the fiving plants. Azmex dentatus, L., 
the dock of the Egyptian fields of to-day, has been found in 
graves of the Greek period at Dra-Abu-Negga. 

It is difficult without the actual inspection of the specimens of 
plants employed as garlands, which have been prepared by Dr. 
Schweinfurth, to realise the wonderful condition of preservation 
in which they ar€. The colour of the petals of Papaver Rheas, 
L., and the occasional presence of the dark patch at their bases 
present the same peculiarities as are still found in this species 
growing in Egyptian fields. The petals of thg larkspur 
(Delphinium orientale, Gay) not only retain their recdish-violet 
colour, but present the peculiar markings which are still found 
in the living plant. A garland composed of wild celery (Apium 
graveolens, L.) and small flowers of the blue lotus (Wymphea 
cerulea, Sav.), fastened together by fibres of papyrus, was found 
on a mummy of the twentieth dynasty, about three thousand 
years old. The leaves, flowers, and fruits of the wild celery 
have*been exafnined with the greatest care by Dr, Schweinfurth, 
who has demonstrated in the clearest manner their absolute 
identity with the indigenous form of this species now abundant 
in moist places in Egypt. The same may be said of the other 
plants uggd for garlands, including two species of lichens. 

It appears to have been a practice to lay out the dead bodies 

on a bier of fresh branches, and these were inclosed within the 
linen wrappings which enveloped the mummy. In this way 
there have been preserved b®anches of considerable size of Ficus 
Sycomorus, L., Olea europea, L., Mimusops Schimperi, H., and 
Tamarix nilotica, Ehrb. The Mimusops is of frequent occur- 
rence in the mural decorations of the ancient temples ; its fruit 
had been detected amongst the offerings to the dead, and de- 
tached leaves had been found made up into garlands, but the 
discovery of branches with their leaves still attached, and in 
on: case with the fruit adhering, has established that this plant 
is the Abyssinian species to which Schimper’s name has been 
given, and which is characterised by the long and slender petiole 
of the leaf. 
_ In none of the species, except the vine to which I have re- 
‘erred, which Dr. Schweinfurth has discovered, and of which he 
has made a careful study, has he been able to detect any pecu- 
liarities in the living plants which are absent in those obtained 
from the tombs. 

Befote passing froh these Egyptian plants I would draw 
attention to the quality of the cereals. They are good speci- 
mens of the cereals still cultivated. This observation is true 
also of the cultivated grains which I have examined, belonging 
to prehistoric times. ‘Che wheat found in the purely British 
portion of the ancient village explored by General Pitt-Rivers is 
equal to the average of wheat cultivated at the present day. 
This is the more remarkable, because the #vo samples from the 
later Romano-British period obtained by General Pitt-Rivers are 
very much smaller, though they are not unlike the small hard 
grains of wheat still cultivated on thin chalk soils. The wheat 
froin lake-dwellings in Switzerland, for which I am indebted to 
Mr. J. T. Lee, F.G.S., are fair samples. My colleague, Mr. 
W. Fawcett, has recently brought me, from America, grains of 
maize from the prehistoric mounds in the valley of the Missis- 
sippi, and from the tombs of the Incas of Peru, which represent 
also fair samples of this great food substance of the New World. 
The early peoples of both worlds had then under cultivation 
productive varieties of these important food-plants, and it is 
remarfable that in our own country, with all the appliances of 
scientific cultivation and intelligent farming, we have not been 
able to appreciably surpass the grains which were harvested by 
our rude ancestors of 2000 years ago. 

In taking a further step into the past, and tracing the remains 
of existing species of plants preserved in fhe strata of the earth’s 
crust, we mut necessarily leave behind all certain chronology. 
Without an intelligens observer and recorder there can be no 
definite determination of time. We can only speculate as to the 


period required for effecting the changes represented by the 
various deposits. 


The peat-bog¢ are composed entirely of plant-remains belong- 
ing to the floras existing in thé regions where they occur. ‘They 
are mainly surface-accumulations still being formed and going 
back to an unknown antiquity. They are subsequent to the 
last changes “n the surface%of the country, and represert the 
physical conditions still prevailing. i 

The period of great cold during whiclf Arctic ice extended far 
into temperate regions was not favourable to vegetable life. 
But in some localities we have stratified clays with plaet- 
remains Jater than the Glacial epoch, yet indicating that the 
great cold had not then entirely disappeared. In the lacustrine 
beds at Holderness is found a small birch (Betula vaya, L.), 
now limited in Great Britain to some of the mountains ôf Scvt- 
land, but found in the Arctic regions of the Old and New World 
and in Alpine districts in Europe, and with it Prunus Pads, 
L., Quercus Robur, L., Corylus Ave'lana, L., Alnus glutinasa, 
L., and Pinus sylvestris, L. In the white clay beds at Bovey 
Tracey of the same age there occur the leaves of Arctostaphylos 
Uva- Ursi, L., three species of willow, viz. Salix cinerea, L ,°S. 
myrtilloides, L., and S. polaris, Wahl., and in addition to our 
alpine Betula nana, L., the more familiar 4. alba, L. In be ls 
of the same age in Sweden, Nathorst has found the leaves of 
Dryas octopetala, L., and Salix herbacea, L., this being asso- 
ee with S. polaris, Wahl. Two of these plants have been 
lost to our flora from the change of climate that has taken place, 
viz. Salix myrtilloides, L., and S. polaris, Wahl. ; and Betula 
nana, L , has retreated to the mountains of Scotland. Three 
others (Dryas octopztala, L., Arctostaphylos Uva-Ursi, L., and 
Salix herbacez, L.), have withdrawn to the mountains of 
Northern England, Wales, and Scotland, while the remainder 
are still found scattered over the country. Notwithstanding the 
diverse physical conditions to which these plants have been 
subjected, the remains preserved in these beds present no cha- 
racters by which they can be distinguished from the living 
representatives of the species. 

We meet with no further materials for careful comparison 
with existing species until we get beyond the great period of 
intense cold which immediately preceded the present order of 
things. The Glacial epoch includes four periods during which 
the cold was intense, separated by intervals of somewhat higher 
temperature, which are represented by the intervening sediment- 
ary deposits. During these alterations of temperature, extensive 
changes in the configuration of the land were taking place. 
The first great upheaval occurred in the early Glacial period, 
and was followed by a considerable subsidence. A second up- 
heaval took place late in the Glacial epoch. Various estimates 
have been formed of the time required for this succession of 
climatic conditions and earth-movements. The moderate com- 
putation of Ramsay and Lyell gives to the boulder-clay of the 
first Glacial period an age of 250,000 years, estimating the time 
of the first upheaval as 200,000 years ago, while the subsidence 
took place 50,090 years later, and the second upheaval 92,090 
years ago. t 

The sedimentary deposits later than the Pliocene strata, but 
older than the Glacial drift, indicate an increasing severity in 
the climate, which reached its height in the first Glacial period. 

At Cromer, on the Norfolk coast, the newest of these deposits 
has supplied the remains of Salix polaris, Wahl., S. cinersa, 
L., and Hypnum turgescens, Schimp. This small Broup of 
plants is of great interest in connection with the history of 
existing species ; their remains are preserved in such a manner 
as to permit the closest comparison with living plants. Such an 
examiifation shows that they differ from each other in no par- 
ticular. In the post-Glacial deposits in Sweden, Salix herbacea, 
L., is associaged with S. polaris, Wahl., as I have already stated. 
These two willows are very closely related, hang indeed been 
treated as the same species until Wahlenberg pointed out the 
characters which separated them when he established Salix 
polaris as a distinct species in 1812. One of the most obvious of 
the specific distinctions is the form and venation of the leaf, a 
character avhich is, however, easily overlooked, but when once 
detected is found to begso constant that it enables one to dis- 
tinguish without hesitation the one species from the other. The 
leaves of the two willows in the Swedish bed present all the 
peculiarities which they fjossess at the present day, and the 
venation and form of the Teaves of S. polaris, Wahl., from the 
pre-Glacial beds of Cromer, present no approach towards the 
peculiarities of its ally S. herbacea, L., but exhibit them exactly 
as they appear in the living plant. This is the more noteworthy 


| as the vegetative organs supply, as a rule, the least stable of the 
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characters employed ig the diagnosis of species. The single 
moss (Hypnum turgescens, Schimp.) is no longer included in 
the British flora, but is still found as an Arctic and Alpine 
species in Europe, and the pre-Glacial specimens of this cellular 
plant ‘differ in no respect from theirdiving representatives. 

The older beds çonjaining the remains of existing species, 
which are found also a Cromer, have recently been explored 
with unwearied diligence and great success by Mr. Clement 
Réid, F.G.S., an officer of the Geological Survey of England. 
To him I am indebted for the opportunity of examiping the 
specimens which he has found, and I have been able to assist 
him in «pme of his determin¢tions, and to accept all of them. 
His collections contain sixty-one species of plants belonging to 
forty-six different genera, and of these forty-seven species have 
been identified. Slabs of clay-ironstone from the beach at 
Happisburgh contain leaves of beech, elm, oak, and willow. 
The materials, however, which have enabled Mr. Reid to record 
sqjarge a number of species are the fruits or seeds which occur 
chiefly in mud or clay, or in the peat of the forest bed itself, 
The species consist mainly of water or marsh plants, and repre- 
sent a somewhat colder temperature than we have in our own 
day, belonging as they do to the Arctic facies of our existing 

ora. G 

Only one species (Trapa natans, L.), has disappeared frem 
our islands ; its fruits, which Mr. Reid found abundantly in one 
locality, agree with those of the plants found until recently in 
the lakes of Sweden. Four species (Prunus spinosa, L., 
Œnanthe Lachenalii, Gmel., Fotamogeton heterophyllus, Schreb., 
and Pinus Abies, L.) are found at present only in Europe, and 
a fifth (Potamogeton trichoides, Cham.) extends also to North 
America; two species (Peucedanum palustre, Moench, and 
Pinus sylvestris, L.) are found also in Siberia, whilst six more 
(Sanguisorba officinalis, L., Rubus fruticosus, L., Cornus san- 
guinea, L., Euphorbia amygdaloides, L., Quercus Robur, L., 
and Potamogelon crispus, L.) extend into Western Asia, and two 
(Fagus sylvatica, L., and Alnus glutinosa, L.) are included in 
the Japanese flora. Seven species, while found with the others, 
enter also into the Mediterranean flora, extending to North 
Africa: these are Thalictrum minus, L., Thalictrum flavum, 
L., Ranunculus repens, L., Stellaria aquatica, Scop., Corylus 
Arellana, L., Zannichellia palustris, L., and Cladium Mariscus, 
Br. With a similar distribution in the Old World, eight species 
(Bidens tripartita, L., Myosotis cespitosa, Schultz, Sueda mari- 
tima, Dum., Ceratophyllum demersum, L., Sparganium ramo- 
sum, Huds., Potamogeton pectinatus, L., Carex paludosa, 
Good., and Osmunda regalis, L., are found also in North 
America. Ofthe remainder, ten species (Nuphar luteum, Sm., 
Menyanthes trifoliata, L., Stachys palustris, L., Rumex maris 
timys, L., Rumex Acetosella, L., Betula alba, L., Scirpus pauci- 
florus, Lightf., Taxus baccata, L., and Lsoetes lacustris, L.- 
extend round the north temperate zone, while three (Zycopus 
europeus, L., Alisma Flantago, L., and Phragmites communi,) 
Trin. ), Raving the same distribution in the north, are found also 
in Australia, and ond (#7ippuris vulgaris, L.) in the south of 
South America. The list is completed by Ranunculus aquatilis, 
L., distributed over all the temperate regions of the globe, and 
Scirpus lacustris, L., which is found in many tropical regions 
as well. 

The various physical conditions which necessarily affected these 
species in their diffusion over such large areas of the earth’s 
surface in the course of, say, 250,000 years, should have led to 
the production of many varieties, but the uniform testimony of 
the remains of this considerable pre-Glacial flora, as far hs the 
materials admit of a comparison, is that no appreciable change 
has taken place. é 

Iam unable t® carry the history of any existing species of 
plant beyond the Cromer deposits. Some of the plant-remains 
from Tertiary strata have been referred to still living species, 
but the exapination of the materials, as far as they have come 
before me, convinces me that this has been done without sufficient 
evidence. The physical conditions existing duringe even the 
colder of the Tertiary periods were nob suitable to a flora fitted 
to persist in these lands in our day, even if the period of great 
cold had not intervened to destroy them. And in no warmer 
region of the earth do these Tertiary species now exist, though 
floras of the same facies occur, containing closely allied species. 
The sedimentary beds at the base .of the Glacial och contain, 
as far as we at presefft know, the earliest remains of any existing 
species of plant. 
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It is not my purpose to point out the bearing of these facts on 


any theoretical viewg entertained at the present day: I wish 

merely to place them before the members@f this Section as data 

which must be taken into account in constructing such theories, 

and as confirming the long-established axiom that by ue, at 

least, as workers, species must be dealt with as fixed quantities. 
‘ 
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ANTHROPOLOGY 


OPENING ADDRESS BY SIR GEORGE CAMPBELL, K.C.S.L, 
M.P., D.C.L., F.R.G.S., PRESIDENT OF THE SECTION. 


I FEEL much diffidence in taking this chair, for, though in 
former days I used to pay a good deal of attention to what was 
then called ethnology, I have been for many years immersed in 
perhaps more exciting but, I am afraid, less satisfactory occupa- 
tions ; and J feel that Iam very far behind in scientific know- 
ledge and scientific methods. I only venture to address you 
because I take for my subject practical, rather than scientific, . 
anthropology ; the study and cultivation of the creature man 
as he exists, rather than that branch of the subject which seeks 
to inquire into his origin and development. Intensely interesting 
as are inquiries into the origin of man, it must be admitted that 
our knowledge on the subject is still very limited and our progress 
slow ; that we have not yet got hold of the missing link„and 
scarcely know whether the flint implements are the work of man 
or of some earlier intelligeng creature. We are hardly on firm 
ground till we come to man very much in the form if which we 
now have him, and even already divided into the principal 
varieties which exist to this day. I now then invitesyou to 
approach the subject rather as practical agriculturists deal with 
the subject of horses and cattle than as scientists who trace these 
animals to very ancient prehistoric fypes; and in dealing with 
man from this point of view I am emboldened by the considera- 
tion that here also science has not yet completely conquered the 
field, and that very much is open to those who bring to it only 
a quick eye and careful observation. I think it can hardly be 
doubted that, in distinguishing well-marked types of humanity, 
the eye is after all the easiest and perhaps the safest guide. 
With that alone one can recognise the unmistakable differences 
of colour, size, facial features, set of the eye, character of the 
hair, and one or two other features by which the physical 
characters of different types of humanity are varied. On the 
other hand, when we come to nicer and more subtile distinctions, 
especially among the mixed races which occupy most of the 
world, we must confess that anthropometric science as applied 
to craniology, &c., gives us results only partially conclusive. I 
have an unusually narrow head. I can hardly be fitted with a 
hat without making the hatter elongate it; my next krother 
has so remarkably broad a head that he cannot be fitted 
without altering a large hat the other way: and so I think it is 
in many families and races, as any one who tries to puzzle out 
craniological results will find. 

So again as regards other guides to race. It is admitted that 
language is not alwaysa safe guide, but still it is a very import- 
ant element in ethnological inquiries, especially among primitive 
races. I have paid me attention to that, and my impression 
is strong that language tests of race are to be found in the few 
simple elementary words and forms which any observer can 
easily master and examine, and not in the higher developments 
of the language, which are generally much intermixed with and 
influenced by foreign elements. I roughly put together a few 
dozen test words, &c., which we found very efficacious"in India. 
Take English, too ; the origin of the race is found in the lower 
and monosyllabic words, though the majority of the English 
words in a dictionary are Latin and French. 

There is another race-guide which requires much care and 
some scientific accuracy, though not of what we shouldygall a 
properly anthropometric character—I mean laws, customs, and 
habits. Like language these too may be varied by foreign 
influences, but I incline to think that they are more important 
for our purposes than has always been recognised, and are at 
least as perSistent as, perhaps more persistent than, language. 
Ateny rate, they are certainly most important as gffecting the 
modern history and cultivation of man; and while some laws 
and customs require scientific study, matty habits and practices 
are on the surface, and open to the observation of every intelli- 
gent observer. I might class food and drink among such habits, 
as being those which bear most directly of all on physica 
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development. For instance, one scarcely realises till one goes 
to China how important “is the cow as pre-eminently an Aryan 
animal, the early sacredness of which was founded upon uses 
almost’tgnored by other great races, such as the Chinese. The 
Chinese, again, who will not touch milk, and reject spme other 
fobd which we think among the best (pheasants, for instance), 
make constant and large use of food which we reject, such as 
puppies and rats. It is most interesting to inquire whether there 
is any foundation for either olass of prejudices. 

Among other habits and institutions well worthy of observation 
I might cite marriage and the family descent, through the female 
or through the male, theeforms of small self-governing com- 
munities, and the tenure of land. Animals of nearly allied species 
seem to be divided by curiously sharp lines into polygamous and 
monogamous racese It is hard to understand why hares should 
be strictly monogamous, rabbits polygamous, partridges mono- 
gamous, pheasants polygamous, geese monogamous, ducks poly- 
gamous, We have yet to discover to which class man belonged 
before laws divided the race into two opposite camps in this 
matter, When we come to institutions and land tenure we 
approach the region of politics, but for my part I must at once 
say that, if we avoid mere party in politics, we anthropologists 
are called on to perform most important functions in the social 
politics of the day. What can be more important than to ascer- 
tain the effect on the race of modern urban life, of the increa-ed 
use of meat, of ghe diminished use of milk, of. the enormously 
increased consumption of tea, of the more constant use of the 
eyes and the brain, viewing these subjects in their broad general 
results, rather than from a merely medical point of view? 

My view of the good work that may be done by the more 
popular nffthods in anthropology may be somewhat consoling to 
our countrymen generally, for they seem as a whole to be too 
busy for much science, and to be deficient in it. I see it was 
stated that we have to get anthropometric instruments from 
abroad. But on the other hand our opportunies for observation 
far outrival all others. In our vast Empire we have every race, 
and every shade, every stage of progress, from the lowest to the 
highest ; every institution and every method of living. As 
rulers, as explorers, as merchants, as employers of labour, as 
colonists, we come into the nearest contact, and have the most 
intimate relations with almost every people and every tribe on 
the face of the earth. We are indeed a people who, if we make 
but the most moderate use of opportunities, may bring together 
such a mass of knowledge of mankind as to leave nothing 
wanting. Surely then in this country anthropology is no mean 
subject. 

Both in regard to the greatness of our dominion, the vastness 
of the population, and its infinite variety, India is by far the 
greatest of our fields, as it is that in which we have the most 
complete and effective gfficial machinery. India is remarkable 
not only for its many countries, climates, and races, but also for 
the division of the populations into what one may call horizontal 
strata. There, under the caste system, every rank, occupation, 
and profession represents in some sort a race, and that in enor- 
mous variety. \\ hatever infiltration of blood there may be, every 
caste in India is at least as much a peculiar and separate race as 
were till lately Jews or gipsies in our own country, and more so. 
Every one of them has, too, its own insti itions, its own rules 
of marriage and inheritance, its own laws and customs ; and I 
need scarcely add that outside this Hindoo agglomeration of 
many races there are the various aboriginal races—also in great 
variety, and in a state of excellent preservation—tribes not of 
one family gf the human race, but of almost every great family, 
from the purest Aryans of the north-west to what I may call 
extreme Mongolians in the east, and primitive blacks in the 
centre and south. 

In truth, my experience of that great anthropological field India 
is my excuse for sitting here to-day. It has been my fortune to 
serve imvery many parts of that great country, and, so far as 
my scanty acquirements permit, I have always taken great 
interest in, and inquired much about, the races and varieties of 
the peoples ; and I think I may claim this, too, that ever since 
I have been a good deal absorbed in politics, in all the travels 
I have made in several parts of the world, jn Eastern Europe, in 
America, andg elsewhere, I have never wholly forgotten ny 
ethnological proclivities, and have pried about a good deal to 
pick up information regstding the various races and tribes. 

As India is in some sense an epitome of the world, so I may 
also say that the last provinces I administered, those forming the 
Government of Bengal, are or were an epitome of India. At 
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that time the whole of Assam, and thg gastern frontiers were 
under Bengal, and we certainly hid a very much greater variety 
of races than any other province in India—perhaps 1 may say 
than any other country in the world. Among the more advanced 

races, besides the whole of thevell-marked Bengalee nationality 

we had some twenty millions of Hindustapis on the north, the 

Ooryahs on the west, and the Assamese “n the east ; then of 
the Indian aboriginal races, while in other provinces they have 
but scanty hill tribes, counted by thousands, we have in thé 
western districts of Bengal may millions of these aborigines, 

settled, comparatively civilised, a fecund, colonising, and migra- 
tory people; we have them in endléss variety of both thegreat 

aboriginal families, the Dravidian and that now generally known 

as the Kolarian. Partly in the Central Provinces and partly in 

Bengal, it has indeed been my lot to administer the whole of 
what I may call ‘aboriginal India.” I may here mention that 

the several aboriginal Dravidian tribes of this tract speak 

languages clearly Dravidian in their roots, and yet for the rest sq 
distant from the cultivated Dravidian languages that the common 
origin must be very ancient indeed. But no one who sees these 

people can doubt their non-Caucasian character ; and that may 
go far to settle the question whether the Dravidians of the 

Peninsula aè of Caucasian origin, or non-Caucasian> overlaid 

by aw Aryan over-crust. 

Again, on the north and east we have some forest tribes which 
may or may not be related to the aborigines of the interior of 
India, But as soonas we get into the hill country we meet with 
every form of what may be called the Indo-Chinese type—all 
the way from the frontiers of Nepal on the north, along the 
Eastern Himalayas, round both sides of Assam, and then on 
to Maneepore, the Chittagong hills, and the Burmese country. 
Here and there in this great extent of country we have many 
unclassed races with peculiar languages and institutions of their 
own—some very savage, others far advanced in civilisation. 
Among the latter I might mention, for instance, the Khassyahs, 
a very peculiar people with highly developed constitutional and 
elective forms of government, and also specially interesting a» 
exhibiting far the best specimen of which I have anywhere heard 
of the matriarchal, or perhaps I should rather say matri-herital, 
system fully carried out under recognised and well-defined law 
among a civilised people. The result of observation of th 
Khassyahs has been to separate in my mind the two ideas «f 
matri-heritage and polyandry, and to suggest that polyandry i» 
really only a local accident, the result of scarcity of women ; as, 
for instance, in some parts of the Himalayas, where the hit 
women are in great demand in the adjoining plains, and the hi! 
men are obliged to be content with a reduced numberof woms 1. 
Among the Khassyahs, on the other hand, there is no polyandry 
(so far as I have been able to learn) though there is great facility 
for divorce; and heritage through the female becomes quite 
intelligible, I may say natural, when we see that the females do 
not leave the maternal home and family and join any other family. 
as do the Aryans. They are the stock-in-trade of the family, the 
queen bees as it were ; they take to themefves husbands—only 
one at a time, and if he is divorced they may take another- 
but the husband is a mere outsider belonging to another family. 
The property of the woman goes in the woman’s family, the 
property of the man in his own maternal family. It should be 
added, however, that in these maternal families, though th- 
heritage comes through the female, the males rule, as they ought 
to in all well-ordered communities. 

When, I administered the Government of Bengal I did th~ 
best I could to obtain a classification of our many races, and a 
comparison of the languages brought together under my syste: 
of test words, end officially published in a large volume. We 
owe to the unrivalled experience of the late Gèneral Dalton 2 
mass of information regarding the western aboriginal tribes, 
comprised in his great ethnological volume and many othr 
publications ; and more recently that very distinguished Indian 
officer, Mr. A. Mackenzie, partly a Scotchman and partly a 
Birminghan? man, has brought together in his ‘North-East 
Frontier of Bengal” a fulle and most interesting account of the 
eastern tribes. Now I am happy to say that one of my old 
fellow-workers in Bengal, who at present most worthily and weil 
administers the governmen§ of that province, has undertaken, 
through Mr. Risley, a much greater work than any of us have 
yet attempted, *viz. a general survey of the whole people, not 
only as regards their physical characteristics hd languages, &c., 
but also (and this is the newest and most important part of the 
undertaking) as regards their institutions, laws, and social rules. 
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It is hoped that, by obtaining aceurate information of this kind 
regarding the many r&ce$, tribes, "and castes of these great pro- 
vinces, a flood of light may be thrown on the social history of the 
human race. It is a very great undertaking, but successfully 
‘carrfed out must have very great rgsults. I can c&nceive nothing 
more important and interesting, and only hope that something 
of the kind may be alempted for India asa whole. Some of 
the most important castes, the Brahmins for instance, are so 
widely spread that we can hardly realise their position without 
extending the survey over India. In Bengal I think they are 
little agricultural, while in some provinces they are among the 
best of the agriculturists. e 

I could well wish that we had systematic inquiries of this kind 
nearer home. Europe is almost as good an anthropological field 
as India, and in our islands there is stil] very much room for 
investigation. In my own country of Scotland, after much 
asking, I have never been able to get any information who the 
Aberdonians are, and what is the language they speak, so different 
if its forms and intonations from the rest of Scotland. In England 
some most interesting maps might be made if it were only to trace 
the letter 4, showing where it begins and where it ends. I have 
a belief that though languages may be changed and cease to 
indicate races, there is a great racial persistency it the letter 4 
or the absence of it. The Scotch and the Irish have adopted 
the English language, but no Scotchman or Irishman was ever 
in the smallest degree wanting in aspirates—an Englishman 
might perhaps call them hyper-aspirators. The greater part of 
England, on the contrary, is equally persistent in the dropping 
of #’s. The whole subject is most interesting, not only in regard 
to the use or omission of the 4 by various races, but also on 

` account of the very singular—I may say phenomenal—tendency 
of so many of the English neither to maintain nor to abandon 
the 4, but simply to reverse the written language, omitting the 
A where it is written, and putting it in where it is not, ina 
peculiarly aggressive manner. It has been noticed, with truth, 
that we seem legitimately to drop the 4 in almost all words that 
come direct from the Latin, as “hour,” “heir,” “ honour,” yet 
in the Latin we pronounce the % fully. Is the spoken language 
the true tradition? Can it be that, while the Greeks spoke in 
aspirates which they did not write, the Romans clipped those 
which they did write, and that the modern Englishman combines 
the practice of these two famous races? Oris there any foundation 
for what I can call no more than a conjecture, viz, that the real 
English is that spoken by the Scotch, and that the corruption of 
the 4’s is French brought in by the Normans? If a language 
map showed the clipping of Æs to be coincident with large 
Norman settlements, that might be so. Perhaps a few hundred 
years ago it was the aristocratic thing to clip the 4’s, and the 
fashion may have gradually gone to the lower classes like the 
swallow-tailed coat worn by the typical Irish peasant, while the 
upper classes have been partially reformed back to true English 
by contact with the Scotch—only partially though, for they still 
say ‘‘ Wen” and “wale” instead of “when” and “whale,” to 
say nothing of “idear? and “Indiar.” 

This, however, is a digression. I am afraid I have been long 
in coming to the main object of this address, viz. to recommend 
the systematic and scientific cultivation of man—what I may 
‘call “‘homi-culture,” in the same sense as “ oyster-culture,” 
“‘bee-cfilture,” or “ cattle-culture”—and that with a view both 
to physical and mental qualities, It seems very sad indeed, that, 
when so much has been done to improve and develop dogs, 
cattle, oysters, cabbages, nothing whatever has been done for 
man, and he is lefl very much where he was when we Mave the 
first authentic records of him. Knowledge, education, arts, he 
has no doubt acquirel; but there seems to beg no reason to 
suppose that Me individual man is physically or mentally a 
superior creature to what he was five thousand years ago. We 
are not sure that under very modern influences he may not retro- 
grade. No one doubts that, by careful selection and cultivation, 
cattle, vegetables, and many other things have been immensely 
improved. In regard to animals and plants we haveevery largely 
mastered the principles of heredity aad culture, and the modes 
by which good qualities may be maximised, bad qualities mini- 
mised. Whyshould not man be similarly improved? It is true 
that the mind has a larger share in tat which constitutes a man ; 
but after all this is only a question df degree—the cultivation of 
the mind does enter very largely into animal-cu&ure. I appre- 
hend there is no dgubt that the superiority for our purposes of 
shorthorns, black-polled, and other famous breeds of cattle is 
very largely due to placid and well-regulated minds, which 
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enable them to take calmly a short and happy life, and to 
assimilate their food, differing in this# very much from their 
restless and often ficious ancestors, Surely, then, if we only 
had the requisite knowledge, and, taking a practical view @f life, 
could regulate our domegtic arrangements with some degree of 
reason, rather than by habit, prejudice, and the fodlish ideas 
cultivated by foolish’ novelists, man - too might be greatly 
improved. 

It may be admitted that we are,not in a position to begin 
confident man-culture at once, Much study is first required and 
much knowledge must be accumulated before we can be confi- 
dent in practice. The first thing thgt most strikes us in man, 
as compared with all domesticated and even most widely-spread 
wild animals, is the extremely small variation in man all over 
the globe. There are differences which seep large to us, but 
are extremely small from a more enlarged point of view. How 
enormous are the differences between different breeds of dogs, 
horses, and cattle! When we come to man the difference of 
which we. make most is that of colour—a feature which we think 
quite trivial in animals. Who thinks very much more highly of 
a white than of a black cow, of a grey horse than of a black 
one? Our skilled eyes recognise variations of human feature, 
but they are so slight that the inhabitant of another planet would 
see no more difference than in the countenances of a flock of 
sheep. In size, compared to other animals, the differences are 
but slight. Probably there is no race whose average height really 
approaches six feet, and I doubt if any are on the average So 
small as five feet. In other physical features there are no con- 
siderable differences of formation whatever. Then as regards 
the mind we have yet to learn that there are very wide differ- 
ences of mental capacity between different races. Wery likely 
—probably, I may say—there are considerable variations, but 
they are not so wide as to be apparent without careful and 
accurate study. With the superficial knowledge we have, no 
one can say that Europeans, Iliffdus, Chinese, are born with 
brains superior or inferior to the other; and even in regard to 
the negro I do not know that it is yet shown that with equal 
advantages Negro babies might not grow up nearly or quite as 
intelligent as Europeans. I do not say that it is so, but only 
that the question has not yet been sufficiently worked out. The 
difference is not so radical as to be self-evident from the first. 
Still, such experience as we have and the analogies derived from 
domesticated animals both tend to the belief that there are con- 
siderable, if not excessive, variations in the qualities and capacities 
of different races of men. 

Tt seems to me, then, that the first object to which observation 
and experiment should be directed is to ascertain how far the 
qualities which distinguish different races, peoples, castes, and 
families are congenital and hereditary, and how far the result of 
education and surroundings. The distinguished President of the 
Anthropological Institute, Mr. F. Galton, has done much to 
make a beginning of the study of hereditary qualities in man, 
but there is still much to be done, To begin with very rudi- 
mentary facts, we hardly know whether courage in man and 
absence of courage in women are natural or artificial qualities ; 
whether right-handedness is natural or a very ancient fashion. 
Coming nearer to modern variations we do not know how far 


: energy, enterprise, Snstructive power, and all the rest of it are 
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qualities appertaining to particular breeds, like the qualities of 
pointers or greyhounds ; or whether they are more the result of 
education and surroundings. What is the effect on mind or 
body of vegetable and animal food respectively, and of the use 
of one stimulant and another? Why do particular races affect 
particular stimulants? Why is the Northern Ew8pean more 
especially given to spirits, and the Chinese and Indo-Chinese 
races to opium? Is there anything in the breed that enables 
Britishers to rule over Hindus, or is it only education? Why 
has a Chinaman some virtues which an Irishman has not, and 
vice versd? All through, the most important inquiry is tg sift out 
those qualities in regard to which we must look to improvement 
in the breed, and those which more depend on eduyation, so 
that power may not be wasted by efforts in the wrong direction 
—by breeding for qualities which already exist, or educating 
where the breed rendgrs a particular education hopeless. 

e We must try to learn the direction in which ve are to work 
first, and then the methods by which we may effect improvements 
in the ascertained direction—whether * be in the direction of 
breed or in that of education. : : 

Now to come to the practical modes by which effect might be 
given to some such ideas as I have ventured to suggest. 
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To begin at the beginning, I think that, while so much effort 
and so much science have been expended, perhaps not very 
fructuously, in inquiries nto the origin of man, too little syste- 
matic attention has been given to the radical*differences between 
the medern man and modern animals. For instance, in the 
matter of gpeech no one can doubt that dogs and elephants and 
seals undesstand a great deal of language. One canfiot see the 
individuals of a pack of hounds answer to their names without 
being satisfied that they not only attach 2 meaning to a few rude 
sounds, but can distinguish njceties and refinements of language. 
Again, we know that parrots and other creatures can speak our 
language ; but I have never seen the question whether any one 
creature can both speak ang understand thoroughly worked out. 
Has it been carefully and thoroughly ascertained whether any 
animals really cry or laugh? Sir John Lubbock and others have 
given attention to the question whether, in habitation-building, 
and the like, bees ànd ants exercise an intelligent discretion or 
follow one unvarying hereditary instinct ; but I do not think any 
distinct conclusion has been arrived at. Can any monkey or 
other creature be educated up to the point of putting sticks on a 
fire and cooking chestnuts? I am afraid that on all these 
subjects there has been nothing but very desultory individual 
effort. 

Then as regards man-breeding. Probably we have enough 
physiological knowledge to effect a vast improvement in the 
pairing of individuals of the same or allied races if we could 
only apply that knowledge to mike fitting marriages, instead of. 
giving “way to {lish ideas about love and the tastes of young 
people, whom we can hardly trust to chodse their own bonnets, 
much less to choose in a graver mattér in which they are most 
likely to be influenced by frivolous prejudices. As I am not 
preaching,J need say no more on that—all that I could say is 
self-evident. But when we come to the very important question 
of the crossing of races there is very great need of scientific 
observation and experiment. Both the general knowledge that 
we have of humans and the arfilogy of animals tends to show the 
great benefit of the crossing of breeds. Anglo-Saxon is an 
awkward term. Ido not stop to inquire whether it represents 
two races ; whether the peasant of the Lothians is an English- 
man and the peasant of the south of England a Saxon, or why 
one is superior to the other ; but using the word English for the 
Teutonic inhabitants of these islands I think one can hardly 
doubt that the English breed crossed with a dash of Celtic blood 
produces a better animal than either of the parent races. Witness 
the people of many parts of Scotland, of Ulster, and, I believe 
I may also say, of Cornwall. It is the use of the Celtic blood 
as an alloy that makes me specially unwilling to see High- 
landers, and even wild Irishmen, exterminated from these islands. 
It may be worse for all of us if that comes to pass. ‘ 

There is a popular belief that the cross between an 
Englishman and a Hindu produces a race inferior to either. 
I very much doubt the*fact. Owing to the caste system (and 
it prevails with us almost as much as with the Hindus) half- 
castes are placed at‘a very great disadvantage, but I doubt 
if they are naturally inferior; at any rate, the question requires 
to be worked out. I think we have the means of doing 
so if we systematically went about it. So again as regards the 
cross-breeds between whites and Negroes, 
prejudice on the subject in the United Stites that it is very 
difficult to arrive at the truth. Some people think that the 
stimulating climate tends to make the white race in America 
wear itselfout, and that (apart from the present great immigra- 
tion from Europe) it would bea real improvement to the American 
race if the whites were crossed with the more phlegmatic blacks, 
say, in the fforportion of six or eight of white to one of black, 
which, now exists in the States. However, that is their affair, 
but a very important question for them. 

And this brings me to the effect of climate. Is it the fact 
that in course of generations settled in America the climate alters 
the British race—or perhaps I should say European races? What 
is the tefdency of the very peculiar Australian climate? It has 
passed ifitg a popular proverb that the European race cannot 
survive in india beyond the second or third generation ; and the 
result of that belief has been of enormous practical importance, 
for no sort of colonisation has been attempted. Yet I wholly 
doubt if the belief can be supported by any facts whatever; i 
is one of those things that are universally believed because they 
have never been tried, end therefore cannot be contradicted. 
Till little more than fifty years ago Europeans were not allowed 
to settle in India, To this day opportunities for education and 
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good up-bringing are very much wanting—the surroundings are 
most unfavourablé to Europegn children; yet a good many 
instances could now be quoted of Europeans brought up in India 
who are physically just as good as their parents. The mortality 
in the European orphan asylums is extraordinarily low. It is not 
at all certain th&t the race migkt not be adapted to the climate, 
especially as the cool hill regions are those least occupied by the 
natives, and most fit for many lucrative industries introduced by 
Europeans, 

Coming to physical and mental education, I have alread? 
alluded to gome of the subjects which urgently require attention, 
the most important of which is, I think, the effect of what we 
call civilised life, and especially urb&n life. It is impossjble to 
see the crowded and inferior dwellings in which so va-t a popu- 
lation live in towns, without room for the gardens which their 
fathers had, and without the space and recreations natural to 
man, and not to fear for the result on the race. I might also say 
more on the question of physical education and on that of a 
mental education so general as to leave no mere primitive junglg, 
plants as a stock on which to graft improved ‘varieties ; a subject 
which is already engaging anxious attention. On many other 
questions to which I have briefly alluded I might enlarge, but I 
have detained you so long that I think you would prefer to get 
to business ;*and so I will conclude by recommending practical 
anthyppology to your earnest attention. 





NOTES 


WE have received the programme of the Finsbury Technical 
College for the session 1886-87. There is no change in the 
curriculum calling for remark. 


On September 3 a banquet took place in Bologna to celebrate 
the 190th anniversary of the discovery of animal electricity in 
that city by Galvani. 


“THe Bund announces that Prof. Forel, of Morges, in the 
Canton of Vaud, has discovered a natural gallery which goes 
right across the lower portion of the glacier of Arolla, in the 
Eringerthal, in the Valais. It constitutes a natural grotto in 
the heart of the glacier, and was explored to a distance of 250 
metres (273 yards) by the Professor and some fellow-members of 
the Swiss Alpine Club from Geneva, Neuchatel, and the Canton 
of Vaud. The average width was from 6 to’1o metres, broaden- 
ing out here and there to fully 25 metres; the height varied 
from 2 to 3 metres. At the spot where the party stopped, the 
cavern divided into two galleries, the exploration of which they 
reserved for another time. The glacier was found to rest direct 
on the ground. 


ACCORDING to a Kimberley journal, Dr. Holub’s exploration 
party is making but little progress. The whole of the party had 
been down with the fever, which has been severe this year in 
the Zambezi region, 


THE captain of the steamer Ardangorm officially reports at 
Malia thal at I p.m. on August 30, in clear, calm weather, when 
about 14 miles north of Galita, a small island between Sardinia 
and Tunis, he noticed that the eastern and highest peak of the 
island appeared to be in eruption, while smoke resembling that 
ascending from Mount Etna was ejected at intervals from the 
crater. e 


THE Pioneer of Allahabad states that news dated last April 
has been received from Mr. Carey, who is travelling from Leh 
towards China. He was then at Lob Nor. His course from 
Leh was sðuth-eastward into Western Tibet, and then due 
north to Khotan, whence Ht made the Tarim River. After an 
excursion northwards towards the Baba Kul Lake he returned 
tu the Tarim River, and follqwed itto Lob Nor. He is said to 
have probably entered Northern China before now. 


° 
One of the projects formed by M. Paul .Bert before leaving 
France as Resident-General in Tonquin and Annam, was the 
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` formation of an Academy similar to that planned by Napoleon I. 
for Egypt. M. Bert has now isgued a decre® establishing the 
‘*Tonquinese Academy.” The preamble sets out that it is 
desirable to revive in the country, which has been disturbed for 
so long a time, the taste for literature and scienge, and to pre. 
serve to the people the vestiges of its glorious past; as well as 
to collect the scattered evidences of its ancient splendour. The 
decree then goes on to provide that the seat of the Academy 
shall be at Hanoi, and that its functions shall be to investigate 
and collect everything of interest, from any point of viet, relating 
to Tonquin, to preserve ancient monuments, to initiate the 
peoplé into the knowledge of modern sciences and civilisation, 
by translating and publishing in the Annamite language résumés 
of European works, to translate into French extracts from the 
more important dynastic annals of Tonquin, as well as other 
works to be selected by a Commission, to aid in forming public 
Pbraries in the principal towns, and a national library at Hanoi, 
to publish a monthly bulletin in which scientific and other ques- 
tions shall be treated, and to put itself in relations with other 
Oriental Societies in Europe and Asia. The Agademy is to 
consist of forty members and an unlimited number of corre- 
spondents. The dignity of Ham-lam is to be conferred by the 
Resident-General. 
quinese, and these are to be marked by a medal or emblem 
to be worn on the dress, Political questions are not to be 
discussed. : 


WE regret to learn that difficulties arising out of the re- 
organisation of the Imperial College of Engineering, Tokio, 
have resulted in the loss to the new University of Japan of the 
services of Prof. T. Alexander. 


Mr. R. JASPER More, writing to the Zimes, from the House 
of Commons, on the subject of ‘* Science for the Masses,” inquires 
why some of the 600 papers which are not read before the British 
Association should not be delivered as lectures at the schools or 
public rooms of the West Midland district, where “large and 
appreciative audiences would have been found, and a foundation 
laid for the objects of the British Association.” ‘A few words 
spoken,” he says, “ina familiar manner to working-men and 
others by members of the British Association would tend to 
make that taste for natural science the absence of which Sir 
John Lubbock deplores,” 


AT the last meeting of the Entomological Society of London, on 
the Ist inst., Mr. C. O. Waterhouse called attention to the various 
report8 which had lately appeared in .the newspapers of the dis- 
covery of the Hessian Fly (Cecidomyia destructor) in Britain, and 
inquired whether any communication on the subject had reached 
the Society. The Rev. W. W. Fowler stated that he had been in 
communication with Miss Ormerod on the subject, and that she 
had informed him that neither the imago nor larva of the species 
had been seen, and that the identity of the species rested on the 
supposed discovery of the pupa. 


ProF. Brun has published in the Archives de Gendve an 
interesting study on the so-called lightning holes to be found in 
the High Alpse He and other investigators hav found them at 
heights of from 3348 to 4000 metres, or between 11,000 and 
13,000 feet above the sea-level. Usually they are found on 
summits. e Sometimes the rocky mass, which has been vitrified 
in the passage of the electric fluid, presents the appearance of 
small scattered pearls, sometimes of,a series of semi-spherical 
cavities only a few millimetres in diameter. Sometimes there 
are vitrified rays going out from a central point to a distance: of 
4 or 5 inches. Sometimes a blæk detached from the mass 
appears as if bored through by a cannon-balJ, the hollowed 
passage being quite, vitrified. The thickness of this vitrified 


coating or stratum never exceeds a millimetre, and is sometimes į in the chemical laboratory. 


Various degrees are to be given to Ton- | 


not more than the quarter of that depth. The varying colours 
which it presents depend on the qualities and composition of the 
rock. The same may be said as to itf transparency. On the 
Rungfischhorn the “glass thus formed by the lightning is black, 
owing to the quantity of actinolite which the rock contaths, It 
is brown ® La Ruinett& the rock consisting of feldfpar mixed 
with gneiss containing chloride of iron. Under the microscope 
these lightning holes display many interior cavities, which must 
be attributed to the presence of wager in the rock at the moment 
of melting by the electric discharge. This vitrified material has 
no influence on polarised light. 7 


THE captain of the steamer Thessaly, belonging to the Houston 
Line, writing to the owners of that vessel, notes a strange expe- 
rience on his last voyage from Liverpool to Monte Video. On 
Thursday, July 1, at 11.35 p.m., the ship, which at the time 
was in lat. 0° 55’, long. 29° 34’ W., was suddenly and violently 
shaken and bumped, the shaking being accompanied by a loud, 
rumbling, metallic kind of noise. The first impression was that 
the ship was tearing the bottom out over hard rock, but know- 
ing there was nothing in the neighbourhood she could touch, 
save St. Paul’s rocks, and as they could not see land, the captain 
concluded the machinery was going to pieces. A report received 
from the engine-room, however, stated that fere was nothing 
wrong there. The engineer had slowed down instantly, under 
the impression that something had gone wrong. The carpenter 
reported the wells all free. The shock lasted about a minute ; 
no disturbance was visible on the water. About 8 nsmutes after 
the first shock, a second, not quite so severe, stopped the ship, 
which in the meantime had been going slowly. Subsequently _ 
they experienced a third shock—®% slight one. The lead indi- 
cated 60 fathoms with no bottom. Being now satisfied- that the 
shocks were caused by some submarine disturbance, the captain 
proceeded on his course. After steaming about 15 minutes, he 
experienced a fourth shock, only inferior to the first in severity 
and duration. After this all was quiet. During the shocks the 
compass cards were much agitated. 


WE have received a pamphlet by Prince Albert of Monaco 
describing the investigations which he has made during the past 
year in his yacht, the Hiromdelle, into the Gulf Stream, and its 
relations with the coast of France. After referring to the 
interest which the Gulf Stream possesses for various branches of 
science, the Prince describes the knowledge of it possessed 
by the ancients, and the various investigations of mod&rn times. 
The stream has been carefully studied by the Americans along 
their coasts, but our knowledge of it farther out in the Atlantic 
is more doubtful. Its influence on the French coasts has never 
been experimentally studied, and to this particular point the 
work on the Airozdelle was directed. 179 floats were thrown 
out at various plac® to the north-west of the Azores. These 
were of three classes—hollow copper balls, oak barrels, and 
ordinary bottles, there being ten balls, twenty casks, and 149 
bottles. The various places of immersion formed a line about 
170 miles in length. The conclusion which the Prince draws 
from the results so far is that as far as 300 miles f the north- 
north-west of the Azores, the Gulf Stream shows no tendency to 
flow towards the north-east, and even its tendency towards the 
east is scarcely pronounced. The pamphlet contains two charts, 
—one of the places of immersion of the floats, with the dates and 
hours, the other of the voyage of the Hirondelle from the time it 
left Lorient until its return. ° 


THE session 1886 of the University College, Bristol, will 
begin on October 5., Lectures and classes are held every day 
&nd evening throughout the session. In the Chemical Depart- 
ment lectures and classes are given in all branches of theoretical 
chemistry, and instruction in practical chemistry is given daily 
Excursions to some of the 
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mines, manufactories, and chemical works of the neighbourhood 
are occasionally made. * The Department, of Experimental 
Physics includes courses of lectures arranged progressively, and 
practicat instruction in the physical and electrical laboratory. 
Those stuĝents who attend the mechahical engineerfhg course 
enter engineering works during the six summer months, and, in 
accordance with this scheme, various manufacturing éngineers in 
the neighbourhood have cormented to receive students of the 
College into their offices and workshops as articled, pupils ; 
the engineering laboratory js provided with a powerful testing- 
machine, and instruction in the use of tools is given in the 
workshop. Special courses in surveying are given, and excur- 
sions for field praatice are frequently made. The Department 
for Geology, Biology, and Zoology includes various courses of 
lectures in all branches of those subjects, together with labora- 
tory instruction. In the Botanical Department practical in- 
struction is given by means of the Botanical Gardens, which 
contain upwards of 1000 specimens. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Common Mole (Talpa eurofvea), British, 
presented by Mr. J. Scatcherd ; two Hawfinches (Coccothraustes 
vulgaris), British? presented by Mr. W. Strutt ; a Lanner Falcon 
(Falco lanarius), European, receiveg; two Common Vipers 
(Vipera berus), British, presented by Mr. W. Robertson; a 
Common Viper (Vipera berus), British, presented by Mr. W. 
H. B. Pain ; two Common Marmosets (Hapale jacchus) from 
Brazil, three Indian Crocodiles (Crocoatlus palustris) from India, 
deposited ; a Mesopotamian Fgllow Deer (Dama mesopotamica), 
four Long-fronted Gerbilles (Gerbillus longifrons), five American 
Milk-Snakes (Coluber eximus), an Argus Pheasant (Argus 
giganteus), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


CHANGES OBSERVED ON THE SURFACE OF Mars.—In the 
July number of the Bulletin Astronomigue M. Perrotin gives a 
detailed account of his observations of Schiaparelli’s “Canals” 
made during the months of April and May of the present year 
(NATURE, June 3, p. 110), remarking that their appearance differs 
little from that observed in the Milan astronomer’s chart drawn 
in 1882, and that these markings appear to indicate the existence 
of astate,of things, in the equatorial regions of the planet, 
which, if not absolutely Permanent, at all events give evidence 
of considerable stability. But during the progress of the Nice 
observations of the “ canals,” some changes were noticed in the 
neighbourhood of the Kaiser Sea (Schiaparelli’s Syrtis Major), 
which M. Perrotin has thought it worth while to put on 
record, During the earlier observations this part of the planet’s 
surface was dark, like all the Martial ‘‘seas,” and as it is 
represented in the chart. On May 21, hoever, the part of 
Syrtis Major extending from 10° to 55° of north latitude was 
seen to be covered with a luminous cloud forming regular and 
parallel bands, stretching from north-west to south-east on the 
surface, in colour somewhat similar to that of the continents, 
but not quite so bright. On the 22nd these cloud-like structures 
were more uffiformly distributed than on the previous day ; they 
were also seen on the three following days, but were noted to 
be of considerably diminished intensity. On May 25 the Nice 
observers noted the visibility of the isthmus which is placed in 
Schiaparelli’s chart on the prolongation of Syrtis Major, below 
its junctign with Nilus, in longitude 300° and north latitude 52°, 
and which had not hitherto been seen by them. M. Perrotin’ 
thinks it pypbable that these appearances are really due to clouds 
circulating in the atmosphere of Mars; at all events he con- 
cludes they arise from something connected with the atmosphere 
or with the surface of the planet capable of motion and of 
change in a congparatively short space of time. s 


A SUSPECTED NEW ĶARIABLE STAR.—In Circular No. 8 
of the Liverpool Astronomical Society, Rev. T. E. Espin states 
that the star D.M. + 35° 4002 was observed by him on the 
night of June 26 last as a very red 8'5 mag. star. On August 


29 it was again observed with fhe samẹ comparison stars, and 
was found to be barely 9°5. There seems, therefore, reason for 
suspecting it of variation. Dunér calls this star ‘‘ rouge-jaune 
foncé,” spectrum ITI4. !!, and identifies it with Pickering No. 
36 (Astronomisthe Nachrichtes, No. 2376), which seems im- 
probable, as Pickering’s place is Im. 20s. preceding and 0° 7' 
south, The place of D.M. + 35° 4002 for 18% is R.A. 20h. 6m. 3s., 
Decl. + 35° 36" 1. 


e 
THE BINARY STAR OS 234.—In the Astronomische Nuch- 
richten, Nd. 2743, Mr. J. E. Gore publishes elliptic elements of 
the orbit of this binary. The compgnents are of magnitudes 7 
and 7°4, and the star has always been a close and difficult Object 
to measure even with large telescopes. Mr. Gore considers his 
orbit as provisional only, on account of the discordance of some 
of the recorded measures, The following are the elements :— 


P = 63'45 years Q = 124° 11 (1880'0) 

T = 1881°15 ~ A = 71° 58" e 
e = 0°3629 a = 07339 

y =47 21 e =+ 5°67 


Mr. Gore states that these elements satisfy :the observations 
fairly well fram 1844 to 1853, and from 1870 to 1880, but in 
the years 1858-66 the discordances are considerable. The posi- 
tion $f the star for 1880’0 is R.A. 11h. 24m, 20s., Decl. 
+ 41° 58’, 





ASTRONOMICAL PHENOMENA FOR THE 
© WEEK 1886.SEPTEMBER 12-18 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


At Greenwich on September 12 
Sun rises, 5h. 31m. ; souths, 11h. 56m. 11‘os.; sets, 18h. 21m. ; 
decl. on meridian, 4° 7’ N.: Sidereal Time at Sunset, 
17h, 48m. 
Moon (Full on September 13) rises, 18h. 8m. ; souths, 23h. 38m. 5 
sets, 5h. 16m.* ; decl. on meridian, 6° 34’ S. 


Planet Rises South: Sets Decl. on meridian 
h. m. h. m. . m. e eg 
Mercury ... 4 IO II 9 .. 18 8 I0 46 N. 
Venus... ... 3 30 IO 40 .. I7 50 .. 12 53N. 
Mars ... ... IO 44 I5 19 .. 19 55 16 46S. 
Jupiter..; ... I7 27 .. I3 15 . 19 3 3°95. 
Saturn... ... 23 58"... 8 2 16 6 21 37N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Occultations of Stars by the Moon (not actually occulted at 


Greenwich) 
. * Corresponding 
Sept, Star Mag. Disap. Reap. RO oTr 
inverted image 
h. m. h. m. a o 
I3 ... @ Aquarii 44 ... I 50 nearapproach 227 — 
13... 24 Piscium 64 ... 20 33 near approach 168° — 
16... v Piscium 4$ ... 7 I2 nearapproach 56 — 
Sept. h. 
18... 2I Venus at least distance from the Sun. 
e 
Variable Stars 7 
Star "e R.A. Decl. 
h. mi nE) e h. m. 
U Cephei O 52°2... 81 16 N. ... Sept. 16, 19 25 m 
Algol 3 08...40 31N.... 4, 14, 19 38 m 
¢ Geminorum 6 574... 20 44N.... 4, I3, 2I 15 AZ 
18, 233 6 m 
ô Libræ .. ... I4 54°99... 8 45. .. 4, I4 237m 
U Coronæ .., ... 15 13°&...32 4N... 4, 15, 4 2m 
U Ophiuchi... ... 17 10°38... 1 20N.... 4, 12, 255m 
and at intervals of 20 8 
B Lyre... ws 18 45°9 t 33 14N. ... Sept. 18, 21 o Af 
n Aquilæ e. 19467% 0 43N.... n 13, 5 OM 
e » 18, 00m 
5 Cephei wee 22 24°9...57 50N. e §, 12, 5 oM 
s» 15,22 Om 


M signifies maximum ; 7 minimum. 
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THE RECENT EARTHQUAKES 


THE earthquake record of the past week is a long and dis- 
astrous one. An earthquake of wide area and extraordinary 
intensity took place soon after 10, ’clock on the pight of August 
31, throughout nearly the entire* portion of the United States 
east of the Mississippi, shocks being felt from the Gulf of 
Mexico northwards and from the Mississippi eastward to the 
Atlantic. The shocks were especially severe at Montgomery 
(Alabama), Cleveland (Ohio), Meadville (Pennsylvania), Raleigh 
(North Carolina), and Indianapolis (Indiana), In New York, 
Washington, Detroit, Milwaukee, Cincinnati, Louisville, Chat- 
tanoéga, and other places severe undulations were felt. The 
shock was light at Chicago, and west of the Mississippi at 
Omaha, Ogden, or San Francisco no disturbance was felt. The 
bounds of the disturbed area are thus roughly defined to be the 
Mississippi, the Atlantic, the Gulf of Mexico, the Lakes and 
the St. Lawrence. Georgia and South Carolina appear to 
shave been the most severely visited of all the States. At 
Augusta, in the former State, there were ten distinct shocks 
between 9.15 and 10.45 p.m., and the streets were filled with 
the terrified population. At Savannah five shocks were felt. 
Sharp shocks were also felt in New Jersey, and vibrations as far 
north as Philadelphia. Prof. Newcomb, of fhe Nautical 
Almanac, Washington, reports that the first shock occurred at 
‘9.53.20, and the second at 9.54.30, lasting until 9.59. The 
Signal Service Bureau at Washington reports that four distinct 
shocks were felt there. The first began at 9.54, and lasted 40 
seconds, the second at 10.0.4, the third at 10,10, and another 
at 10.30. Charleston, in South Carolina, suffered most severely, 
—the streets were blocked with fallen buildings, telegraph poles, 
and tangled wires. The population spent the night in the 
streets. As usual after violent earthquakes, fires broke out. 
The principal business quarter and two-thirds of the dwelling- 
houses have been destroyed, and the town was isolated from the 
outside world, the bridges and railroads being all destroyed. Sul- 
livan’s Island, a watering-place near Charleston, was submerged 
by a tidal wave. At Columbia, in the same State, ten distinct 
shocks of earthquake were felt, the last at 10.20 on the morning 
of the Ist inst. Fresh shocks were felt in the afternoon of the 
Ist at Augusta, Charleston, and Columbus, and during the same 
day throughout North and South Carolina and Georgia, and 
many fissures opened, emitting fresh water, white sand, and blue 
mud from a great depth. At 11.55 on the night of the Ist 
another violent shock in Charleston brought down several 
houses. Since that date, shocks of more or less violence have 
continued up to the present in the States above-mentioned. 

This earthquake is believed to have disturbed a greater extent 
of territory than any earthquake on record. Twenty-two States, 
covering an area of a million square miles, were affected, 
Toronto and London in Ontario are said to have felt some 
symptoms of disturbance. The natural phenomena accompany- 
ing the earthquake are curious. The fissures in the earth, 
whence the sulphuxous fumes arise, are not confined to Charleston 
itself, but are found for miles round the town. From these 
fissures is exuded sand, white in some places, and red in others. 
From other openings brackish tepid water has been spouted 
from 15 to 20 feet high. These fissures are not made by the 
sinking of the ground, but by the tearing apart of the earth’s 
crust. Sometimes they are 20 yards long, and they are of 
uncertain depth. They could be seen to widen and contract 
during the shocks, and sand, water, and an unfamiliar sub- 
stance of an oily paste character was expelled. After these 
ejections mound-like cones remained. The water in the wells 
was observed to rise and fall. At Summerville, the holiday 
resort of the geople of Charleston, detonations were heard about 
once in ten minutes in all directions, but they appeared to have 
no relation with the earthquake shocks. ‘There are some doubt- 
ful reports of flames being seen proceeding from the ground. 
The atmesphere during the earlier phenomena was oppressive, 
and so still was the air that the lamps burned out of doors for 
hours without flickering. A violent shock which Sisited part of 
South Carolina at 11 o’clock on th® night of the 5th, was fol- 
lowed after an interval of five minutes by two brilliant meteors 
which shot across the sky from north to south. A curious occur- 
rence is reported by the Correspor@lent of the Zimes. He says 
that on the 2nd inst. at Charleston ‘' two showgrs of morsels of 
flints, abraded by, mechanical action, were noticed, some 
having been recently fractured. The first shower fell at 7.30 
a.m., and the second at 11.” At the Signal Office at Wash- 
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ington the self-registering wind-vane shows a horizontal mark 
preceding and sub-equent to the shaking, denoting a mild, 
steady, and almost invariable breeze. But during the 30 or 
40 seconds of the most violent shaking, the marks ipdicate 
that the pencil point moved up and down the paper many times 
with great rapidity. The effect of the earthquakd at sea is 
described by the captain of the steamer Palatka, He had jist 
left Charleston, and was twelve miles off the harbour of Port 
Royal, in eight fathoms and a half, when he heard a terrible 
rumbling, lasting a minute and@a half. There had been 
a heavy sea from the south-east, but when the rumbling 
began the wave-motion ceased, and the waters remained 
in a perfect calm until the rumbling @nded, when the swell was 
again manifest. The wind was south-east and light, the weather 
cloudy, the barometer 30'o1, and the thermometer at 80°. The 
ship’s timbers vibratcd strongly. No unugual meteorological 
conditions prevailed at Charleston before, during, or after the 
earthquake on the first day, according to the officer of the Signal 
Service. Profs. Mendenhall and M‘Gee are investigating the 
effects of the earthquake at Charleston and Summerville. 

Earthquakes are also reported from Malaga, where a severe 
shock occurred, on the 1st and morning of the 2nd ; from Santa 
Cruz, in California, at 11.45 on the morning of the 2nd, where it 
is described as not violent, but Jong-continued ; and from Smyrna, 
where several sharp shocks were felt between ro and 12 on the 
night of the 31st, that is almost simultaneously with the American 
earthquake. A telegram dated the Sth inst, from Athens, 
reports that the shocks at Pyrgos have been renewed. 

We have received sevem] letters relating to the earthquake in 
the Eastern Mediterranean of the 27th ult. Prof. Forel, of Morges, 
writes that, as it extended at least from Alexandria to Berne, it 
covered an area of about 25° diameter. At Berne Me seismo- 
graph of the Observatory marked the shock at roh. 36m, 16s. 
local time, corresponding to 22h. 6m. 30s. Greenwich time. If, 
continues Prof. Forel, we admit,@n accordance with the, times 
recorded at Benevento, Fermo, Pesaro, and Zante, that the 
time of the shock at the centre was 22h. rm. 20s. + 7os. Green- 
wich time, then the seismic wave would have taken 5m. Ios. to 
reach Berne. It is said that the shock was felt at Alexandria 
15 minutes after midnight, in which case progress in that direc- 
tion was a little slower ; put into Greenwich time, this would 
be 22h. 15m., or about 14m. for transmission from Zante to 
Alexandria. In Switzerland a small preparatory shock was felt 
in the Alps of Vaud, about 11 minutes before the Beme shock. 
Mr. Henry Simon, writing from Engelberg, in Obwalden, states 
that the shock was distinctly felt there as a swaying motion 
about 10.20 by several of the visitors and in different houses. 





THE SCOTTISH METEOROLOGICAL SQCIETY 


THE following is an abstract of the Report of the Council 
read at the meeting of the Scottish Meteorological Society 
held on July 22 :— 


Since the general meeting of the Society in March, the num- 
ber of the Society’s stations has remained the same, 

The membershią of the Society now numbers 719, being 7 
more than at the meeting in March. 

The preparation of a fourth paper on the climate of the 
British Islands, dealing with the monthly rainfall for the twenty 
years 1866-85, is now far advanced, and the results are prac- 
tically and scientifically of great interest. 

Much time has been spent in preparing for the pgess the whole 
of the observations of the Ben Nevis Observatory and those of the 
station at Fort William for the two years and a half from Detember 
1883 to May 1886. The vulume will shortly be in the hands of 
scientific men in all parts of the world. In connection with 
these valuable observations, the investigation of the important 
question of the bearing of the results on the weatheneof these 
islands is steadily advancing. ° 

The position of the Ben Nevis Observatory on am elevated 
isolated peak, and the adjoining low-level station at Fort William 
being close to the sea, and on a bank sloping down to it, renders 
this pair of stations second to none anywhere yet established for 

he investigation of some of the fundamental fawts of meteoro- 
logy. Among the more important of these questions is the de- 
termination of the rate of decrease of temperature with height, 
and the rate of diminution of atmospheric pressure with height, 
for different atmospheric temperatures and sea-level pressures. 
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In these aspects the observations fr the two years and a half 
from December 1883 to May 1886 have now bten discussed. As 
regards decrease of temperature with heizht,, it is shown to be 
at the rate of 1° F. for every 270 fect of ascent—a rate which 
closely®agrees with the results of the most carefully conducted 
balloon aseents, and of those other pairs of stations over the 
world which are so situated as to yield trustworthy results for 
the inquiry. Ben Nevis Observatory and the Fort William 
station are among the very few such groups of stations that have 
yet been anywhere established. 

In researches into weather phenomena and weather pro- 
gnostics the most important point to determine is the normal 
difference between atmospheric pressure at the top of the Ben 
and at Fort William for the different atmospheric temperatures 
and sea-level pressures. This was empirically calculated from 
the observations, aad thereafter the departures from the normals 
were ascertained for the five observations of each day since the 
Ooservatory was opened. The-results showed a diminution of 
pressure from the calculated normals during the occurrence of 
high winds at the Observatory. The difference not unfrequently 
amounts to the tenth of an inch, and on one day the five con- 
secutive observations showed differences of about a tenth-and-a- 
halfinch, This diminution of pressure is doubtless occasioned by 
the winds, as they brush past the Observatory buildings, partially 
sucking out the air from the interior, thus lowering the pressure. 
This does not occur till the velocity rises to or exceeds the rate 
of 30 miles an hgur. 

It thus became necessary to recalculate the normals for 
pressure, using in the computationseonly those observations 
which were made when the velocity of the wind fell short of 30 
miles an hour. This recalculation has recently been com- 
pleted, arè the inquiry as to the bearing of the Ben Nevis 
observations on the weather of the British Islands is being 
pushed forward. . 

The work at the Ben Nevigy Observatory continues to be dis- 
charged by Mr. Omond and his a-sistants ia a way that leaves 
nothing to be desired. Since the last meeting of the Society Mr. 
Omond has contributed a valuable paper to the Royal Society 
of Edinburgh, on the observations of wind force recorded at the 
Observatory. From a comparison of the results obtained from 
the registrations of Prof. Chrystal’s anemometer, and the esti- 
mations of the force of the wind made by the observers on scale 
o to 12, he has determined the velocity in miles per hour for 
each figure of the scale, 1, 2, 3, &c. The highest figure for 
which the double observations were sufficiently numerous, so as 
to give a good average, was 8, which was found to be equivalent 
to a rate of 73 miles an hour. This velocity is of frequent 
occurrence ; and as regards the higher force #1, which occasion- 
ally occurs, Mr. Omond estimates its equivalent at 120 miles an 
hour. Observations on the rain band have been undertaken by 
Mr. Rankin, the first asgjstant. 

The hygrometric observations made by Mr. H. N. Dickson at 
the Scottish Marine Station and the Observatory have now been 
partially discu sed by him, and the results submitted to a recent 
meeting of the Royal Society of Edinburgh. These results are of 
considerable value in determining how far Glaisher’s factors, so 
largely used by meteorologists in hygrometric inquiries, may be 
used satisfactorily, As regards the remarkably dry states of the 
atmosphere, which are so prominent a feature in the climate of 
the Ben, Glaisher’s factors are altogether inapplicable, and hence 
the hygrometric observations of the Observatory, therefore, will 
require a specially constructed set of tables. : 

The zoological work at the Marine Station has been carried 
on regularly.. The principal work since March last has been 
the examination of the ova and larvæ of fishes. Endeavours 
have been made to obtain the early stages of as many species as 
possible, and as only a few species breed at one season, con- 
siderable success has been achieved. The results of this work 
have been communicated to the Royal Society. 

_ Since ghe last meeting the Physical Department of the Scot- 
tish Maripe Station has been actively engaged in carrying on 
observations of temperature and water-density in the Firth of 
Forth and the Clyde districts. Meteorological observations are 
continued at Granton, and the température of a number of rivers 
{the Thurso at three points, the Tummel, Ferth at two points, 
Teith, Tweed, end Derwent) is being observed daily. Mr.’ 
Morrison has continued his monthly trips to Loch Lomond and 
Loch Katrine, where he fias observed the vertical distribution 
of temperature. The work on the Firth of Forth, usually carried 
on solely by serial temperature observations made on the Afedusa 
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inside the Isle of May, has been suppleniented by the captain of 
one of the Granton steam-trawlers, who wassupplied with a deep- 
sea thermometer, and has been using it to good purpose in the 
North Sea fron 30 to 60 miles off shore. The tidal variations 
of salinity in the estuary of the Forth were investigated by Dr. 
Mill and Mr: Morrison during®a week’s stay at Kincardine, and 
the result embodied in a paper read toghe Royal Society of 
Edinburgh. Two teips of the AZedusa on the Clyde supplied 
data for a paper which is presented to this meeting, as well as a 
quantity of observations not yet fully worked up. 

The wofk of collecting and discussing the sea temperatures 
around the coast of Scotland is beipg carried on by Dr. Mill 
and Mr. Morrison. Since last meeting the Meteoroltgical 
Council of London has lent all the sea observations made at the 
Scottish Coast-Guard Stations from 1879 to 1885 ; and observa- 
tions of river temperature made by direction of the Duke of 
Sutherland and Mr. Boyd, Peterhead, have also been received. 
The Government Grant Committee of the Royal Society of 
London has given a grant of 50/. towards the completion o® 
this work. Thermometers have been lent for use in the deep 
water off Shetland to Mr. F. Coulson, who is at present on a 
dredging trip in his yacht in that locality. The National Fish 
Culture Association of England, which has been in correspond- 
ence with the station for some time as to physical observations, 
has #ow commenced operations at several light-ships and on 
board the mission-smacks in the North Sea. 


Mr. John Murray, of the Challenger Expedition, made a com- 
munication on the extent of the areas of the different mean 
annual rainfalls over the globe. He had been led to undertake 
this inquiry so as to find out the amount of material carried 
down from the land to the ocean, and which went to form ocean 
deposits. The amount of rain that fell upon the surface of the 
globe annually was estimated at about 34,000 to 35,000 cubic 
miles. Taking the inland drainage areas disconnected with the 
sea, such as the Sahara Desert, it is found that 77 cubic miles of 
rain fell upon these surfaces, which must be regarded as equi- 
valent to the amount of evaporation. The Americans had 
calculated that 99 million millions of cubic feet of rain fell 
annually over the Mississippi drainage area. Calculating the 
outflow of the river, they estimated that only one-fourth of that 
water reached the ocean. By extending their inquiry over large 
areas, it was hoped that it would be made of some practical 
importance, 

Dr. H R. Mill, of the Scottish Marine Station, read a paper 
on the temperature of the water in the Firth of Clyde and its 
connected lochs. The configuration of the water system was 
explained by means of a bathymetrical chart. Roughly speak- 
ing, the Firth of Clyde contained two tracts of deep water—one 
in which the water is over 70 fathoms deep, running up Kil- 
brannan Sound, and the other rather deeper between Arran and 
Ayrshire—uniting with the first at the north of Arran, and 
continuing up Loch Fyne to near Ardrishaig, attainieg its 
greatest depth off Skate Island, near Tagbert, where it is 107 
fathoms. ‘These tracts of deep water are separated from the 
Atlantic by a broad plateau, which extends between the Mull of 
Cantyre and Girvan, and rises to within 25 fathoms of the 
surface. There are also three shallow lochs—Gareloch, Holy 
Loch, and Loch Ridden ; and four deep lochs—U ppe: Loch 
Fyne, Loch Goil, Loch Strivan, and Loch Long—which are 
shut off from communication with the outside waters by barriers 
rising in some cases to within a few fathoms of the surface. Dr. 
Mill thenegave an account of the temperature in each of the 
regions as were ascertained during trips of the Medusa in April 
and June. He omitted, he said, discussing in detail the indi- 
vidual observatfns until fuller investigation gave he data for a 
general theory. In April, surface temperature over the whole 
Clyde district varied only from 42° to 45°, and the temperature 
at considerable depths had a range of not more than half a 
degree—41°"3 to 41°'8. The warmest water was founfl on the 
barrier plateau at the south end of the firth, and outside it, the 
deep lochs came next, and then the deep open basins. Jn all 
cases the temperature fell gradually, proceeding downwards for 
about ro or 15 fathoms, and then remained constant to the 
bottom. By June a considerable heating of the surface-layers 
had taken place, and the diffebent regions had undergone changes 
to a very differerg extent. The shallow lochs had been heated 
apparently from the surface and from the bptgom ; the greatest 
rise in temperature was found beyond the plateau, then in the 
deep open basins, and the least in the deep. lochs, one of 
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which, Loch Goil, whs only half a degreg warmer than in 
April. The rangeeofe surfaces temperature in June was from 
45° to 53°, and of bottom temperature from 42° to 47°°3, 
according to locality. Constant temperature to the bot- 
tom commenced at a much ,lower depth „than in April. 
In the upper basin of Loch Long} which was discussed with more 
fulness, the surface-fgmperature was 48°°4, at 10 fathoms it was 
44°"2, and from 55 fathoms to the bottom at 70 fathoms it was 
° But between ro fathoms and 55 fathoms the water was 
colder than at either of these points, reaching its lowest tempera- 
ture of 42°°8 at 20 fathoms. It thus appeared that a lenticular 
mass of water floated between the warmer strata, the opinion as 
to tit cause of which was Meantime reserved until further light 
can be thrown on the phenomenon. In the Clyde district, 
Dr. Mill said, physical configuration is the determining cause 
of differences of temperature, and it appears that as the season 
advances, warmth descends from the surface everywhere by 
conduction, and travels inward from the sea by conduction and 
®convection, The study of water climate, he said, was likely to 
lead to important results, but it must be carried on by a large 
number of observers, who would note the temperature of rivers 
and of falling rain, before any degree of completeness could be 
obtained. The paper was illustrated by a series of admirable 

charts. + 
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SCIENTIFIC SERIALS 


THE Yournal of the Franklin Institute, August.— Capt. O. E. 
Michaelis, the applications of electricity to the development of 
marksmanship. ‘This is the conclusion of an interesting paper 
on chronoscopic and chronographic methods, illustrated by cuts 
of recent instruments. —W. Lewis, experiments on transmission 
of power by gearing (conclusion of the discussion).—F. Lynn- 
wood Garrison, 
G. Richmond, the refrigeration-machine as a heater.—C. Hoele, 
a method of designing screw propellers.—F. E. Ives, correct 
colour-tone photography with ordinary gelatine bromide plates. 
A proposal to reduce the sensitiveness of the bromide films to 
the blue and green rays, by introducing into a plate-glass tank 
mixtures of aniline colour solutions, chiefly yellow and red, in 
certain proportions, thereby equalising the sensitiveness through- 
out the range of the visible spectrum.—Joshua Pusey, sugges- 
tions towards a simplified system of weather signals, termed the 
index weather-signal system.—P. E. Chase, Herschel and Jevon 
on density of the ether. 


Annalen der Physik und Chemie, vol. xxviii. No. 8, August 
1886.—Prof. G. Quincke, electrical researches, No. xii., on the 
properties of dielectric fluids under strong electric forces. The 
dielectric constant of a number of liquids is examined by two 
methods, by attraction between two plane parallel plates im- 
mersed in the liquid, and by discharge of their charges through 
a gelvanometer. High potentials were obtained by a Holtz 
machine, and mgasured by a long-range electrometer up to 
30,000 volts. The *esults show that with high electric forces 
the dielectric constant is less than with lower electric forces ; in 
other words, there exists an apparent tendency to saturation in 
inductive capacity. Measurements of the dielectric constant are 
always from 10 to 50 per cent. higher when made by the 
balance-method than those made by the condenser discharge 
method. In different dielectric fluids the spark-distance for the 
same difference of potentials is different, and always much 
shorter than in air. The potential requisite to produce a spark 
within a dielectric liquid increases with the spark-lenfth, but at 
a slower rate. The strength of a steady electric current in a 
dielectric flyjd increases more rapidly than the electromotive 
force which produces it; an exception, apparently, to Ohm’s 
law.—L. Sohncke, electrification of ice by water-friction. Ex- 
perimental proof that water becomes negatively electrified and 
ice positively electrified by mutual friction. The author thinks 
thereby to explain the origin of thunderstorms by friction of 
cumulus and cirrus clouds.—E. Edlund, researches on the 
electromotive force of the electric spark. He finds the counter- 
electromotive force of the electric spark to be divisible into two 
parts, one at each pole, that at the positive pole decreasing, and 
that at the negative pole steadily$ increasing, as the air-pressure 
is diminished. He regards this as explaining the anomalies of 
unequal heating, of the electrodes.—W. Donl@, contributions to 
knowledge of the thermo-electric properties of electrolytes. 
According to these experiments the thermo-electromotive force 


the microscopic structure of car-wheel iron. 
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between two electrolytes, such as solution of sulphate of copper 
and sulphuric acideis approximately proportional to the ditfer- 
ences of temperature of the points of eontact ; the proportion- 
ality varying in séme way with the concentration of the solu- 
tions. ‘The electromotive force is usually less with mqe con- 
centrated solutions. Through the heated junction of a chloride 
and a sulphate the currént flows from chloride to sufphate.—F. 
Auerbach, on the electric conductivity of metal powders. 
Precipitated silver was used. The author finds an enormous 
reduction when the density is increased by mechanical force.— 
R. Krüger, on a new method of determining the vertical in- 
tensity of a magnetic field. This method consists in sending an 
electric current radially through a horizontal copper disk sus- 
pended by a thin wire, and observing the rotation of the disk. — 
R. Maurer, on the ratio of the sectional contraction to the 
longitudinal elongation produced in rods of glue-jelly. The 
rods were made of gelatine and water, afd of gelatine and 
glycerine. One of the methods was an ‘electrical one, consist- 
ing in observing the change of electrical resistance on stretching. 
These jelly rods exhibit the phenomena of re sidual strains very 
markedly.—M. Hamburger, researches on the duration of the 
impact of cylinders and spheres.—Dr. K. Noack, on the fluidity 
of absolute and diluted acetic acids. Curious minima of fluidity 
are observed by the author, varying with concentration and with 
temperature.—W. Miiller-Erzbach, the law of decrease of 
absorbing power with increasing distance. 





SOCIETIES AND ACADEMIES 
EDINBURGH 


Royal Society, July 19.—Mr. Robert Gray, Vict®President, 
in the chair._The Right Hon. Lord Rayleigh communicated a 
paper on the colours of thin plates. He has laid down on 
Maxwell’s triangle of colours a cerve representing the variation 
of the colours of thin plates as the thickness of the plates in- 
creases. —Prof. Dr. Fr. Meyer communicated a paper on alge- 
braic knots.—Prof. Tait described Amagat’s ‘‘ manométre à 
pistons libres.” —Prof. C. G. Knott communicated a paper on 
the electrical properties of hydrogenised palladium. This paper 
contains the results of experiments on the resistance and thermo- 
electric properties of hydrogenium, or hydrogenised palladium. 
Up to a temperature of about 200° C, no special peculiarity is 
noticeable ; but at that temperature, or a little higher, hydrogen 
begins to escape from the wire, and this causes the particular 
specimen of hydrogenium to recover partially, if not wholly, its 
pure palladium characteristics. It is known that the resistance 
of a palladium wife charged with hydrogen at ordinary atmo- 
spheric temperatures increases at a rate almost strictly propor- 
tional to the amount of charge. The same law seems to hold 
at all temperatures up to 150° C., andein such a way that the 
total increase of resistance of a given palladium wire for a given 
rise of temperature is nearly the same at all charges; or the 
temperature-coefficient for any particular specimen of hydrogen- 
ised wire is practically inversely proportional to the resistance 
as compared with the resistance of the wire in its pure uncharged 
state. Just before the hydrogen begins to escape, the resistance 
begins to increaseysomewhat more rapidly than at lower tem- 
peratures ; and this peculiarity is more marked in the specimens 
of higher charge. When once the hydrogen begins to escape, 
the resistance begins to fall off rapidly as the temperature rises 
to 300° C. At this temperature the wire cannot be distinguished 
from pure palladium. In the thermo-electric experiments, pecu- 
liar irregularities appear at the higher temperaturę, which seem 
to be due to the fact that the hydrogenium wire is unequally 
heated, and that the hydrogen, which is almost completely 
driven out of the heated portion of the wire, returns partially 
as the wire is cooled down again. In all cases at temperatures 
below 150° C., the current is from pure palladium to hydro- 
genium through the hot junction, is probably proportianal to the 
difference of temperature in each case, and is greater for the 
greater charge. Thermo-electrically, fully saturated hydroge- 
nium lies between iron and copper at ordinary atmospheric tem- 
peratures. On the thermo-electric diagram the hydrogeniums of 
different charge arf represented (up to a temperature of 150° C.) 
by a series of straight lines parallel to palladium, whose thermo- 
electric powers at 0° C. range roughl from — 600 (pure palladium) 
to + 1400 (saturated hydrogenium expressed in C.G.S. units. 
(Compare Everett’s ‘‘ Units and Physical Constants,” p. 151.) 
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In other words, the electromotive: force in a circuit of palladium 
and saturated hydrogenium,' the temperatures of the junctions 
being 0° C. and 100° C$, is 20 X 104 C.G.S. units, or ‘002 volts, 
The thermo-electric peculiarities of hydrogehium may be prettily 
showmby the following simple experiment. Let a palladium 
wire, by jmmersion to half its length ju the electrolytic cell, be 
hydrogenised throughout that half length. Attach Phe ends of 
this seeming single uniform wire to the terminals of a galvano- 
meter, and let a flame be allowed to play gently at the central 
point of the wire. A large current is at once obtained, which 
grows to a maximum, and then diminishes to zero as the tem- 
perature rises to a red heat. There is no such current during 
cooling. This spurious geutral point is due to the hydrogen 
being driven out of the heated portion, partly, no doubt, into 
the contiguous colder portions. By following up with the fame 
the ever-shifting point of separation between the charged and 
uncharged portions, we may repeat the experiment indefinitely 
until the hydrogen is all driven out of the wire, or until the 
distribution of hydrogen has become fairly uniform.—Mr. 
Thomas Andrews communicated a paper on the electro-chemical 
reactions between metals and fused salts.—Mr. H. N. Dickson 
communicated a paper on the hygrometry of Ben Nevis and the 
Scottish Marine Station.—Mr. J. T. Morrison read a paper on 
the temperature of Loch Lomond and Loch Katrine during 
winter and spring ; also, a note on the surface temperature near 
a tidal race.x—Mr, John Aitken gave further remarks on dew.— 
Prof. J. B, Haycraft gave a communication on the nature of the 
objective causeOf sensation. 
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Royal Sqciety of New South Wates, July 7.—H. C. 
Russell, ®. R.A.S., in the chair.—The following papers were 
read :—Further additions to the census of the genera of plants 
hitherto known as indigenous to Australia, by Baron Ferd. von 
Müller, K.C.M.G., F.R.S. eThe author gives the number of 
Australian plant-genera recorded hitherto as 2248.—Notes on 
improvements in the construction of reflecting telescopes by 
hand, and experiments with flat surfaces, by Mr. H. F. Madsen. 
The author showed an 18-inch speculum, and the glass tool 
with which it wasworked. The latter was composed of three 
plates of r-inch rough glass cemented to form a solid block, and 
worked to about one-quarter more convexity than the required 
convavity of the speculum, which was partly hollowed out at first 
by a leaden weight and emery. The speculum-glass was then 
ground by hand over the block, the two forming themselves into 
perfectly spherical surfaces having a high reflective power, and 
free from irregularities of less than 1/50,000 inch. The specu- 
lum, having now an absolutely true surface, was polished with 
emery upon pitch, it being uppermcest, and moved round with- 
out pressure, The pitch-polisher had an improved graduation, 
the resit being that, evithout side motion, the speculum was 
polished by hand for hours without producing the trace of a 
ring. Both polisher and glass having been regularly raised in 
temperature, were left together until cool, when ten minutes was 
required to give the true parabolic curve, the glass being simply 
revolved on the polisher, great care being taken to avoid 
the slightest inequality in temperature. Without the aid of 
machinery, it is doubtful if larger specula tan 18-inch could be 
produced by hand. Mr. Madsen investigated the thickness of 
the silver film of a speculum by a novel optical method, and 
confirmed the late Dr. Draper's ‘‘chemical” estimate, viz. 
1/200,000 inch. Two perfectly flat surfaces 5 inches diameter 
were taken and illuminated by a homogeneous yellow light of 
1/44,c00 weve-length, falling at an angle of 30° incidence 
(Brashear’s colour-test), whereby a series of straight dark and 
coloufed bands were visible. By silvering half the upper surface 
of one of these glasses the bands were displaced or broken at 
the edge, a distance of about 2 (x being the distance between 
two succeeding bands). The thickness of silver, 5, would be 
expressed by 


° A (mareength) sec 30 = 0'C0000525. 


Several measurements gave less than 1/390,000 inch. Under 
the same opticgl methods the effects of heat and cold were reif- 
dered plainly visible and measurable. The true surfaces were 
placed on a 2-inch diameter wooden chuck ; the light falling at 
65° gave a uniform colour. On applying the finger without 
pressure upon the centre of the top glass, the colour changed to 


regular concentrig rings, causing the glåss to. become concave by 
a measurable quantity. Placiag the glassupon an iron support 
produced convexity (1/30,000 inch) in a regular curve. With a 
pressure of 8 lbs. on the centre, two wide bands of colour ap- 
peared, crossing in the centre, straining the glass in two direc- 
tions, and destroying its figute. These experiments show how 
the defining power of specula and lenses gS injured by tempera- 
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Academy of Sciences, August 30.—M. Émile Blanchard in 
the chair.—In the name of the Academy the President felicitated 
M. Chevreul on his hundredth anniversary, remarking tfiat the 
case was unique in the annals of the Academy ; even Fontenelle, 
although spoken of as a centenarian, having died shortly before 
reaching that venerable age. M. Chevreul replied with a few 
touching words of gratitude for the sympathy of his confrères, 
after which a telegram was read from the University of Kasan 
complimenting the patriarch of the scientific world on his lofts 
and laborious life, so fruitful in valuable contributions to the 
progress of the technical artsx-On a remarkable case in the 
problem of planetary perturbations, by M. F. Tisserand, In 
the case of two planets revolving round the sun, or of two satel- 
lites round their planet, in orbits slightly inclined towards each 
other, it is shown that even if the proper excentricity be null 
there may be a very sensible apparent excentricity. In other 
words, if the movement ‘of one orb was originally circular and 
uniform, the perturbations caused by the other would transform 
this movement into one approximating to a Keplerian elliptical 
orbit with a uniform rotation of the long axis. These results 
are compared with those obtained by A. Hall and S. Newcomb 
for the Saturnian satellite Hyperion, in so far as its movement 
results from the perturbations caused by the larger satellite 
Titan.—On the atomic weight of germanium, by M. Lecoq de 
Boisbaudran. The atomic weight of this body, provisionally 
determined by M. Winkler at 72°75, and by the author theo- 
retically at 72'28, is now found by M. Winkler to be 72°32. 
The law of proportionality between the variations of the atomic 
weight and those of the wave-lengths, a law already applied to 
gallium, here receives a fresh and important confirmation, I: 
becomes at the same time highly probable that no appreciable 
error now exists regarding the atomic weights of cæsium, rubi- 
dium, potassium, indium, gallium, aluminium, tin, and silicium, 
In fact the wave-lengths and atomic weights of Cs, Rb, K, In, 
and Al have served to calculate spectrally the atomic weight of 
gallium (afterwards verified analytically), while the A and atomic 
weights of In, Ga, Al, Sn, and Si have helped to «determine 
spectrally the atomic weight of germanium.—Note on a reptile 
of the Permian formation, by M. Albert Gaudry. To this 
reptile, which was found by M. Bayle in the Permian 
beds of Télots, near Autun, the author proposes to give 
the name of Hagtodus baylet (from drrw and édovs), the teeth 
adhering so closely to the maxillaries as at first sights to be 
scarcely distinguishable from them. In these rocks, where no 
animals higher than fishes were for a long time known to occur, 
there are now found four distinct types of Reptilia: Actinodon, 
Protriton, Stercorachis, and Haptodus.—Phosphorography ap- 
plied to the photography of the invisible, by M. Ch. V. Zenger. 
Observing Mont Blanc after sunset in September 1963, the 
author noticed that the blue-greenish glow remained perceptible 
till 10.30 p.m. ; hence he concluded that the ice on the summit 
mingled with carbonate of lime emitted a light like that of Lake 
Geneva, and that it might be possible to fix the image of the 
mountain at night by means of the phosphorescent light of the 
ice, which is highly actinic. On his return he projected the 
images given ly the photographic lenses in the derk chamber on 
a. glass plate covered with a layer of Balmain’s phosphorus, just 
as such plates are prepared with collodion. After exposing it 
for a few seconds, he removed it in the dark from the chamber 
in order to place it in contact with a not very seifsitive dry 
photographic plate. After an hour of contact in the dark, the 
image of th@ object appeared in all its details as in an ordinary 
case of photographic impression. Subsequent experiments 
tended to show that light may be absorbed, and afterwards 
slowly given back, and that images of objects invisible in the 
dark may be fixed by simple contact, or by the photographic 
apparatus. He found it useful to cover the plates with chloro- 
phyll, as when thus prepared they become, sensitive to all the 
radiations of the solar spectrum from the ultra-red to the ultra- 
violet.—Observations of Winnecke’s comet made at the Obser- 


464 


NATURE 


* [ Sept. 9, 1886 





vatory of Algiers with the o. 50m. telescope, by M. Ch. Trépied. 
On August 23 the apparent positipn of this comet was :— 


Log. fact. 


Apparent 
parall. 


Algiers mean aren 
i Declination. 


Apparent Right Log. fact. 
Ascension. parall. 

h. m. S. o s a 

84 29 ... I3 21 11°65 ... 1'656 a — 3 2 318... 0731 
—On some non-line§r differential equations, by M. Roger 
Liouville. —On the algebraic integrals of? the problems of 
ynamics, by M. G. Kænigs.—Notes were submitted by M. 
Martin on an apparatus reproducing the motions of thg heavenly 
bodies, and by M. L. Hugo on the geometrical forms of the 
hailstones which fell in Parif on August 23. 


BERLIN 


Chemical Society, July 26.—C. Liebermann, President, in 
the chair.—S. Gabriel has further examined isoquinoline ob- 
tained by the reduction of monochlorisoquinoline ; it melts at 20°. 
_ Be has also prepared some new derivatives of dichlorisoquino- 
line.—Biedermann has prepared some derivatives of para- 
hydroxybenzylalcohol.—Raschig communicated a very interest- 
ing research on the nature of gold chloride. He has prepared 
nitrogen compounds corresponding to the threg oxidation 
stages of gold, and these he has analysed by a new method ; he 
points out the analogy between the iodides of nitrogen and ®old 
fulminate and the analogous compounds obtained from gold 
chlorides and methylamine.—Prof. Pinner reported on the fol- 
lowing communications received by the Society :—Cléve, on 
naphthalenesulphonic acids and on the value of orientation de- 
termined with the help of phosphorus pentachloride.—P. 
Bradley, on thienylglyoxylic acid and its derivatives.—R. H. 
Mertens, on the nitration of di- and_mono-methylaniline with 
dilute nitric acid.—R. Leuckart and E. Bach, on the action of 
ammonium formate où benzaldehyde and benzophenone ; bases 
are produced, that from benzophenone having the composition 
cig? CH .NH, Camphor also reacts with’ ammonium 
formate with production of crystalline compounds which, how- 
ever, have not yet been further examined.—T. H. vant Hoff 
and Ch. M. von Deventer have studied the question of the 
temperature at which reaction takes place in chemical decom- 
position and the accompanying phenomena : first in the case of 
double salts, ¢g. sodium ammonium racemate or copper 
calcium acetate; and secondly in the case of double decom- 
position, eg. the decomposition of magnesium sulphate and 
sodium chloride with formation of astracamite and magnesium 
chloride, the reaction temperature in this case being 31°.—B. 
Tollens describes what he considers the best method for pre- 
paring formaldehyde.—Werner Kelbe and H. Stein have a 
‘paper on the products of the action of bromine on aqueous solu- 
tions of xylenesulphonic acids.—H. von Perger gives a pre- 
liminary account of the results obtained from the action of ethyl 
acetoMetate and ethyl acetonedicarboxylate un hydrazo-com- 
pounds, . 


STOCKHOLM 


Geological Society, May 6.—Baron Nordenskjöld gave an 
account of his researches on the atomic weights of certain rare 
terrestfial metals, pointing out the peculiar conditions under 
which they combine in some minerals. He further described 
the analyses of the dust which had fallen in 1883 in the 
Cordilleras, believed to be of cosmic origin, being connected 
with the much-discussed red glows in the autumn of that year. 
Baron De Geer expressed the opinion that the glow was a 
natural meteorological phenomenon, though very pronounced in 
1883, whilst rof. Brögger sided with the ustal view of its 
being caused by the Krakatdo eruption.—Dr. E. Svedmark 
exhibited a map of the district of Roslagen, near Stockholm, 
showing fhe lakes and valleys which were considered to be 
caused by the cracking of the earth’s crust. He also corrected 
the reported discovery of basalt at Tolanga, in thg pron. of 
Scania, which on closer examination had been found to be 
diabase accompanied by the formation of tophus.—Dr. F. 
Svenonius read a paper forwarded by Dr. H. Sjögren, on the 
mud volcanoes in the neighbourhopd of Baku, in which locality 
he has for a long time sojourned, in order to prosecute geological 
researches. ‘The volcanoes occur in a line alyng the Caspian 
Sea some 120 miles in length. One of the greatest mud cones 
as 1000 feet high, and the crater 2100 feet in diameter, viz. 
almost equal to that of Etna. Three violent eruptions have 


oS 


taken place this and last year. They were accompanied by 
severe emissions of fire, as, for instance, once by a column of 
are 50 feet in height, visible at a distanee of 80 versts. There 


‘are also violent discharges of gas, which on one occasion, on 


being fired, produced a fire-column 20 feet in height. The dis- 
charge was so violent that the current could only be fired at a 
height of Pfeet from the opening. The changes which the sur- 
rounding rocks and mountains had suffered through the influence 
of these volcanoes were of the greatest interest. 
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; $ EARTHQUAKE DISTRIBUTION 


Alphabetical Catalogue of the Earthquakes recorded as 
having occurred in Europe and adjacent Countries 
arranged to serve asa basis for an Earthquake Map 
of Europe. By Joseph P. O’Reilly, C.E., Professor of 
Mining and Mine®alogy, Royal College of Science, 
Dublin. Zransactions of the Royal Irish Academy, 
Vol. XXVIIJ. “ Science.” (Dublin, 1886.) 


THE distribution of earthquakes may be studied either 

geographically or topographically—either along its 
broad lines in connection with the general physics of the 
globe, or in its smaller details with immediate and minute 
reference to local peculiarities. The field of inquiry is in 
both directions vast and comparatively unexplored. As 
regards what we may call circumstantial seismography, 
little has been done in the particular application of gene- 
ral principleg*to explain the apparent caprices of disturb- 
ances. These are innumerablg and fantastic; yet, by 
patient observation, they can to a certain extent be brought 
within fhe range of strict physical reasoning. The laws 
of wave-motion, taken in connection with the facts of 
geological formation, will account for a good deal. Not, 
however, for all. Subterranean agencies introduce an 
element of uncertainty into the calculation which no 
diligence or ingenuity avails wholly to eliminate. Thus, 
in South America certain districts are observed to remain 
year after year, perhaps century after century, unscathed 
amid surrounding devastation. They are hence called 
“bridges,” the disturbance seeming, as it were, to flow 
beneath them, like a river under a bridge. Prof. Milne 
suggests that their immunity may be due to the total 
reflection of earth-vibrations which would otherwise reach 
them (“ Earthquakes,” p. 141). An obstacle to the pro- 
pagation of such is besides often interposed by faults and 
fissures. The partial repose of Quito is attributed to the 
frequency of cafiorfS in its vicinity; as, similarly, the 
Capitol of Rome and the citadel of Capua were said to 
be protected by numerous deep wells. or springs sunk 
round them. 

“ Bridges,” however, cannot invariably be depended 
upon. . Their privilege of safety is liable at any moment 
to be withdrawn. The peninsula of Caraya, for instance, 
forming the northern shore of the Gulf of Cariaco, was 
never known to be shaken until December 14, 1797 ; yet 
it has since had its full share of disturbance. The inte- 
rior arrangement of strata was here doubtless subverted, 
and the barrier to the extension of shocks from the chalk- 
hills of the mainland to the slate-rocks of the opposite 
peninsula overthrown, by the violence of the blow which 
destrqyed Cumana. Centres of disturbance, too, shift 
and travel in a way to defy anticipation ; and the effects 
of the iftterference of earth-waves, to which some terrific 
catastrophes, as well as many apparent anomalies of rest 
or commotion, are ascribed, can rarely be calculated 
beforehand.# Nevertheless, much knowledge of hifh 
value, both practicalgand theoretical, might be acquired 
by the continuous topographical study of earthquakes in 
countries exposed to their ravages. Prof. Milne states 
that in Japan (where, through his initiative, more has 
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been done in this branch ethan in apy other part of the 
world), although earthquakes occur there at the average 
rate of two a day, yet with proper care a building site 
may be chofen as free frém shocks as if it were situated 
in. Great Britain. b 

The publication now under review is, however, directed 
to a different and a wider purpose. Prof. O’Reilly hd 
already. compiled a “Catalogue of Earthquakes” for 
these islands (see NATURE, vo], xxxi. p. 351); he has now ` 
accomplished a similar task for the whole of Europe with 
the outlying districts along the Mediterranean and Black 
Sea shores, designed to form the basis of a map showing 
the larger geognostic relations of these phenomena. 
Without some such picture, he rightly observes, no ggo- 
logical map should be regarded as complete. The latter 
displays results ; the former represents the forces at work 
to produce them. The importance of earthquakes in 
geologicał history is great and far-reaching. Their con- 
negtion with the physical structure of a country is most 
intimate. Every one of its leading features is related to 
them, either causally or consequentially. The main lines 
of jointing and fissuring, with the inseparably associated 
strike of coast-lines, are, according to a view originated 
by our author, directly conditioned by the prevailing 
direction of earthquake shocks. Its correctness can be 
tested only by statistical inquiries such as those of which 
he here gives us a laborious example. Other questions 
of interest awaiting similar elucidation relate to seismic 
action with reference to coal-fields and to the progress of 
elevation or subsidence. 

Fuchs gives many instances of shocks limited to or 
originating in carboniferous districts (“ Vulkane und Erd- 
beben,” p. 196), and explains them by the progressive 
decomposition of organic matters quickened by the 
admission of air in working the shafts. The resulting 
escape of fire-damp diminishes the volume of the beds; 
they give way with a concussion, and an earthquake 
ensues. Extremely curious, in this connection, is the 
close agreement between the curves denoting the monthly 
frequency of earthquakes and of colliery explosions 
pointed out by Prof. O’Reilly (Zrazs. R. Irish Academy, 
vol. xxviii. p. 297). Each shows a strong and precisely 
coincident maximum in March, while the earthquake 
maximum in November is less perfectly matched by a 
conspicuous increase, one month later, in the number of 
explosions. The analogy of the equinoctial maXima of 
aurore and magnetic disturbances cannot fail to suggest 
itself; and there are other indications that seismic and 
magnetic perturbations are not wholly extraneous to each 
other. Both aurore and earthquakes, for instance, dis- 
tinctly gainein frequency during the halfjyear which in- 
cludes our winter season and the perihelion passage of 
the earth; and there have been too many and too close 
coincidences between their occurrences to be purely 
accidental. 

Sudden’ changes of level, especially depressions, are an 
ordinary concomitant of earthquakes. An internal col- 
lapse of the strata in some cases produces the shock ; in 
others the shock ruptures supports or overturns founda- 
tions long unsound. Degradation by water has perhaps 
undermined them ; contractions have taken place through 
cooling, through chemical action, possibly through slow 
evaporation. At last a crash comes, and a tract of land, 
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deprived all at once of its inseqire props, settles down to 
* a lower level, a forest perhaps subsiding into a lake, or the 
sea over-washing a stretch of shore. 

Slower processes of change; however, ate probably 
far more general ang effective, and with these seismic 
relations are still in part obscure. Such ehanges depend, 
thtre is little doubt, -upon variations of equilibrium 
between internal forces of expansion and external forces 
of repression. Where these are accurately balanced, the 
bounding surface of the earth remains unaltered ; where 
subterranean heat gets the better of gravity, as through 
the denudation of large tracts, elevation ensues ; where 
the weight of the superincumbent strata is augmented by 
deposition, there is slow subsidence. The effects of the 
earth’s secular cooling must evidently, in the long run, 
be thrown wholly into the scale for contraction ; and yet 
it is to them indirectly that the upthrusting of mountain- 
ranges is due. These might be compared toe the folds 
and creases of a garment grown too ample for he 
shrunken body it covers. The terrestrial crust, indeed, 
is less easily adaptable than an old coat; nota wrinkle 
in it but represents a series of paroxysms, every one 
implying a greater or less amount of earth-shaking, past 
and present. The snap -after prolonged strain, the shift- 
ing and twisting of rocks, the fissuring and faulting, the 
slipping and wrenching and grinding of tormented 
strata in the effort to satisfy the stresses put upon them, 
all result in earthquake action of the mechanical kind. 
Thus, mountain-making is essentially a seismic operation, 
not only while in progress, but in its effects during long 
subsequent millenniums. This is one chief reason why 
the lines of earthquake distribution follow so faithfully 
the general direction of mountain-ranges. 

But besides those commotions which result from the 
catastrophic restoyation of disturbed equilibrium, there 
are earthquakes of the volcanic or explosive class. This 
species has been defined as an “uncompleted effort to 
establish a volcano.” Such abortive eruptions are 
occasioned, there is much reason to suppose, by the 
sudden formation of steam at great depths beneath the 
earth’sesurface. They arise where broken and disjointed 
strata facilitate the: percolation of water to volcanic foci. 
A fractured crust and a plentiful aqueous store are 
their developing conditions. Hence their frequentation 
of sea-coasts. Prof. Milne remarks that most Japanese 
earthqtfakes originate in the Pacific, and that the steepest 
coasts are, on the whole, the most severely shaken ; as is 
easily intelligible when we consider the violence of the 
dislocations necessary to produce them. e 

Earthquakes may then be broadly distributed, accord- 
ing to their kind, into two systems, now coagescing, now 
independent of each other. The explosive species 
follow volcanoes along sea-coasts, the mechanical sort 
are associated with mountain-ranges ; all attend lines of 
weakness, and are more or less closely connected with 
the shrinkage by cooling of the terrestrial crist. Thus, 
every volcanic region is liable to earthquakes; though 
there are earth-shaken districts which are not volcanic. 

The tendency to alignment in'volcanoes has often been 
noticed: Prof. O’Reilly indicates a similar peculiarity in 
earthquakes, adding that the lines along which they 
range commonly approximate to great circles. This 
inference, or suspicion, can be verified only by detailed 
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charting. There are great difficulties, however, in getting 
a true graphical representation of sefsmic activity. Not 
only deficiencies in records have to be contended with, 
but grave perplexities as to their treatment. They are 
fully admitted by our author. The number of shecks feli 
in a given spot is the criterion inevitably adopted ; but 
these may vary to any extent in intensity, or may be the 
mere sympathetic reverberatior? of some distant cata- 
strophe. The Lisbon earthquake of 1755, for instance, 
may quite possibly have shaken every square foot of the 
globe. The ideal seismic map would be one of earth- 
quake origins, with their attendant areas gf disturbance ; 
but this is at present far from being attainable ; and we 
can only acknowledge the indebtedness of science to 
those indefatigable workers who, like Prof. O’Reilly, 
promote knowledge by the best preset means open to 
them. i 





OUR BOOK SHELF 


Department of Agriculture, Washington: Third Report 
on the Chemical Compgsition and Physical Properties 
of American Cereals, Wheat, Oats, Barley, and Rye. 
By Clifford Richardson. (Washington, 1886.) 


Tus Report is an important continuation of a most valu- 
able work. The object in view is to obtain accurate 
information respecting the composition of the cereal 
grains produced in the various States. The grain 
analysed is in some cases the produce of seed issued by 
the Agricultural Department, but generally represents the 
ordinary crops of the district. A complete physical and 
chemical examination has been made of each sample of 
grain: the results are tabulated under the head of the 
State in which the grain was reared. The Report con- 
tains 77 analyses of different varieties of wheat grown in 
Colorado; 179 analyses of the kernel of oats, and 100’ 
analyses of the husk; 57 analyses of rye, and 72 of 
barley. The extent of variation in composition, the rela- 
tion of physical characters to chemical composition, and the 
influence of climate, are discussed. The results are further 
compared with those obtained by investigations in Europe. 
At the close of the Report are given sqme detailed analyses 
of cereal grains in which sugar, starch, and the albuminoids 
soluble and insoluble in alcohol, are separately deter- 
mined. Analyses are also given of the very various pro- 
ducts obtained from wheat by roller-milling. The whole 
is a magnificent contribution to the history of cereals. 
We now know far more of the characteristics of cereals 
grown on the Anwerican continent than we do of those 
produced in the United Kingdom. When will an 
English Agricultural Department inaugurate a similar 
study ? 5 

As we have no space for the details of the results, it is 
perhaps hardly fair to criticise. We would merely 
remark that dextrin is not reckoned by the best modern 
chemists among the constituents of barley, or of ether 
cereal grains that have been thoroughly investigated. 
The method used for determining starch is apparently 
one yielding too high results, while the “ fibre” shown in 
the analyses is far below the total cellulose and incfusting 
matter really present. We call attention to thege errors 
of method, as they are very generally met with, and it is 
high time that they were remedied. R. W 


Longmans School Geography. By George &. Chisholm, 
M.A., B.Sc. (London; Longmans, Green, and Co., 
1886.) 

ONE point which the recent discussions with regard to 

geographical education in this country has brought out 
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beyond dispute is that our teachers have wretched text- 
books in geography, and Germany hàs been held up to 
us as the model to follow in this as in many other respects 
in regard to geographical teaching. The Germans (as 
Mr. Chisholm points out in his interesting preface) have 
„had lorfg experience in working dut an advaned system 
of education ; they know that a limited period must be 
turned to account for the thorough teaching of a great 
variety of subjects, and accordingly they have learned to 
distinguish between what is indispensable as a ground- 
work and what must be omitted. In this country the 
study of geography is mainly a work of memory—the 
names of towns, rivers, mountains, with their populations, 
lengths, and heights. This and similar details are pre- 
cisely those on which the Germans lay least stress, and 
as Mr. Chisholm has “earnestly endeavoured to guide 
himself by German examples,” he anticipates that his 
book will appear more remarkable for what it omits than 
what it contains. Stated in his own words his object has 
been, in the first place, to draw a mental picture of the 
different countries and regions of the world, giving due 
relief to what is most distinctive in each region, and, 
secondly, to give special prominence to the relation of 
cause and effect, so as to enable pupils to realise that in 
geography there is something to understand as well as to 
commit to memory, in other words, to make geography a 
mental discipline as well as aebody of instruction. Of 
course there is important work for the memory in geo- 
graphy as.in every other branch of education, and this 
the author recognises, and provides for in his tables and 
printing. He insists, too, on the vital necessity of maps, 
without which there can be no adequate knowledge of 
geography. A text-bodk is supplementary to an atlas, 
and does not supersede it. These are high ideals which 
ae Chisholm sets before him ; let us see how he fulfils 
them. 

The whole volume contains 320 pages. The first 60 
are devoted to an introduction dealing with mathematical 
and physical geography, which, as explained in the 
preface, is designed primarily for teachers, and is not 
intended to form part of the course for the pupils 
Hay they have gone through the whole body of the 

ook. 

The introductionis followed bya description of continents 
and countries. Of the 260 pages which remain for this 
purpose, Europe fills 150 pages, Asia 45, Africa 16, and 
Amerjca 32. The proportions are based on the degree 
of knowledge which an educated English boy or man 
should have of the respective countries and continents. 
Some of the divisions are original. Thus English 
counties are divided into corn and grazing, the countries 
of Asia into monsoon and non-monsoon countries. We 
have specially examined the sections devoted to the 
countries of Eastern Asia, for the sins of ordinary British 
school geographies are more apparent here than else- 
where—the sins, namely, of stereotyped inaccuracy, and 
of strings of names and numbers. Mr. Chisholm has not 
a superfluous line in any of these sections, the informa- 
tion is of the latest kind, and all the knowledge that the 
average Boy requires of the countries is put in a short 
space. 

As an instance of the care with which the work 
is done it may be mentioned that the puzzling variations 
of some Japanese names (e.g. Fujinoyama, Fujisan) are 
giverf*and explained. On the whole, we are convinced 
that there is at present no school geography in the English 
language more calculated to give adequate and intelligent 
instruction in that subject than this, and can therefore 
strongly recommend it to those teachers who have 
lamented the absence of a sound text-book. It is to*be 
hoped that Mr. Chisholm may see his way to producing 
a smaller work abouf half the size and price of this book 
for lower classes. 
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LETTERS TO THE EDITOR 


(The Editor does not hold Rimself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. ° No notice is taġen of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressureeon his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facia] 


Physiological Selection and the Origin of Species 


As Mr. Romanes has referre® to my article in thg current 
number of the Fortnightly Revicw, and stated that he is prepared 
to answer what he terms ‘the very obvious exceptions” which I 
have taken to his theory, I shall be glad to be allowed to state, 
very briefly, what those exceptions are, and to give an illustra- 
tion of one of the more important of them. ee th 

(1) Mr. Romanes makes a great deal of the alleged s$ inutijity 
of specific characters,” and founds upon it his extraordinary 
statement that, during his whole life, Darwin was mistaken in 
supposing his theory to be ‘‘a theory of the origin of species. 
and that all Darwinians who have believed it to be so have 
blindly faħen into the same error. I allege, on the contrary, 
thgt there is no proof worthy of the name that specific characters 
are frequently useless, and I adduce a considerable serics of facts 
tending to prove their general utility. , : 

(2) In support of his view as to the swamping effects of inter- 
crossing, Mr. Romanes objects to the assumption of Darwin, 
“that the same variation occurs simultaneously in a number of 
individuals,” adding: ‘‘ OF course, if this assumption were 
granted, there would be an end of the pre-ent difficulty ” ; anl 
his whole argument on this branch of the question rests on the 
assumption being false. I adduce evidence—copious evidence— 
that the supposed assumption represents a fact, which is now one 
of the best-established facts of natural history. ; : 

(3) Mr. Romanes states, as the special feature of his physic- 
logical varieties, that ‘‘ they cannot escape the preserving agency 
of physiological selection.” He gives no particle of proof >f 
this, while I show that, on the contrary, it is hardly possible fur 
them to survive to a second or third generation. It is on this 
point that I wish to give an illustration. Mr. Romanes speaks 
of his supposed variations as ‘showing some degree of sterility 
with the parent form,” while continuing to be fertile “ within 
the limits of the varietal form”; but I hold that any such 
variety (beyond single individuals) can hardly exist, while he 
has adduced no proof whatever of their existence. To show the 
improbability of their existence, let us suppose a definite casc. 

In a given species there is born an individual, A, which is in- 
fertile with the bulk of the species, but fertile with sume few 
individuals of the opposite sex, a, J, c. Let there be a secon] 
individual, E, born from other parents in another part of the 
area occupied by the species, and fertile only with 4, /, x. Other 
individuals, K, P, R, &c., may have similar relations, each 
infertile with the bulk of the species, ‘fertile only with a few 
individuals which may be termed their physiological comple- 
ments. Now each of these, separately, is a physiological 
variety, but the whole set, A, E, K, P, R, do not form one, but 
five distinct varieties. To form one variety all of them must 
be fertile with the same identical set of individuals of the 
opposite sex, and this seems to me to be so highly improbable 
that it must not be assumed till rigidly proved. Yet there is 
not one passage in Mr. Romanes’ paper to show that he 
recognised this difficulty; on the contrary, he always speaks 
as if any number of separate physiological variations within one 
species mu% necessarily form one variety. It will easily be 
seen that the chances against any single vari€ty of this nature 
being preserved are overwhelmingly great. For, first, at lea~t 
two of the complementary individuals must survive to the 
breeding-season, and the chances against this are measured by 
the fertility of the species. If it produces ten young each 
year, the @hances are between nine and ten to one against any 
one of them surviving. ‘Phe chances against the /7vo complements 
surviving will be about ninety to one ; and then there remains the 
chances against the two meeting at the breeding-season, for, by 
the assumption, there is nothing whatever to bring them together 
but chance, apd this may be any number of thousands to one, 

There are, no doubt, other possible cases in which the physio- 
logical variety might be continued, but, 4s I have shown in my 
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paper, the chances against it are always very great. Here, then, 
-are three objections to Mr."Romane’ theory which seem to me to 
be weighty and fundamental ; yet he says, in effect, that he 
anticipated, and is prepared to answer, them. This, I must 
say, puzzles mé; because in the whole of his lengthy paper, 
occupying seventy-five pages, I canfot find any adequate recog- 
nition .of their existencg, or any attempt whatever to answer 
them. ° 

My apology for writing this is that I am shortly leaving Eng- 
land, and wish the readers of NATURE, who may not have seen 
the Fortnightly, to be aware of the character of the objections 
which Mr. Romanes declares that he anticipated, but apparently 
thoughtbf too little importance to require any discussion in his 
paper. ALFRED R. WALLACE 





T aM sorry that I have not succeeded in making my meaning 
clear to Mr. Romanes. I had hoped that my former letter 
(Nature, September 2, p. 407) would have given some indica- 
tion as to my father’s views. With regard to the sentence 
quoted from the ‘‘ Origin of Species,” our views seem to differ 
so much that it seems u-eless to prolong the discussion. 

Francis DARWIN 

Golf Club, Felixstowe, September 13 A 


I HAVE read the numerous notes and lettersin recent numbers 

‘of NATURE upon the origin of species and varieties with great 

interest. It seems to me that all.your correspondents are raising 
an imaginary difficulty. 

“If it is to the advantage of some particular variety not to 
resemble the parent form,” then that variation must have been 
produced by some efficient cause acting upon the parent form 
alone. Is it not obvious that that cause still acting will be still 
more potent in producing that particular variation when the 
parent form intercrosses with the variety? This is, of course, 
supposing that the new variety is suitable to its environment ; if 
it is not £o, no amount of ‘‘ propping up,” whether by 
‘Camixia ” or otherwise, would perpetuate it. 

If, as is probably the fact, varieties or incipient species have 
arisen from individual divergences, amixia would tend to im- 
mediately suppress them in the case of animals and dicecious 
plants, as a new generation could not possibly arise without 
intercrossing with the parent stock. J. H, A. JENNER 

4, East Street, Lewes 





I SHOULD be glad to call Mr. Romanes’ attention to a letter 
by Mr. Edmund Catchpool, published in NATURE, November 6, 
1884 (vol. xxxi. p. 4), where he will find his theory of physio- 
logical selection very clearly put forward. : 
FRANK EVERSHED 
113, Darenth Road, Stamford Hill, N. 

. 


° e ao, 
Solution Discussion at the British Association 


IT was a pity there was no discussion on solution in British 
Association, Section B, on Thursday last. More than the whole 
day was taken up with reading a great- many papers, some of 
them having very little to do with the subject, so no time was 
left for discussion. I was indeed, by the courtesy of the Vice- 
President and the patience of the few remaining listeners, 
allowed to make a few remarks, but of course it was only 
possible for me to indicate that I had something to say. ° 

In the papers referred to a good deal was said of solution 
being due to purely physical causes. Now thig is either a 
truism or a veil & hide ignorance, and I am sure no one was 
a bit the wiser. What we want to get at is THE physical cause 
of solution. Again, a great deal was made of the part 
of the heat pf-solution that might be accounted for by the con- 
traction in volume of the solution. This looks very learned and 
scientific, and no doubt is interesting from some points of view, 
but even if all the heat could thus be accounted for, it would 
not advance our knowledge of the cause of solution ; itis merely 
surrounding the subject with cobwebs. The question would still 
remain, What is THE physical cause of this contraction ?, and I 
maintain it is due to the affinity of all the elements for one 
another acting as pointed out in my papers on clfemical affinity 
and solution publisMed in NATURE, April 29 and July 22 of this 
year. The truth is, chemists, for convenience of study, drew a 
circle and called all within this ‘‘ chemical affinity,” and then 


forgot that the circle was their own making, and imagined it 
was Nature’s work, ° This restriction has served its day, and 
must now be obliterated if we would understand the plainest 
teaching of the laboratory and make continued progress. 
Portobello, September 9 Wn. DurH&M 
® 


Actinotrocha of the British Coasts 


In NATURE of August 19 (p. 361), which I have only seen 
to-day, my friend, Mr. J. T. Cunningham, records as a novelty 
the finding in 1883 of- Actinotrocha off Cromarty Firth. 
Without giving an exhaustive note of its occurrence off our 
shores since the’ discovery in 1856 of Moronis by the late able 
and accomplished Dr. Strethill Wright, viz. one species from 
Ilfracombe, and another on an oyster-shell from the neighbour- 
hood of Inchkeith in the Firth of Forth, the following remarks 
may be of interest. So long ago as 1858 the late Dr. Spencer 
Cobbold found Actinotrocha near Portobello, as was likely after 
Dr. Wright’s discovery, and I have also since met with it in and 
off the Forth. Moreover, at the meeting of the Microscopical 
Society at which Dr. Cobbold read his paper, the lamented 
Dr. Carpenter mentioned that he had found Actinolrocha in 
abundance off the Island of Arran, probably when working at 
Tomopterts and other surface-forms with his friend, the enthusi- 
astic E. Claparède, of Geneva. Besides these localities, Prof. Köl- 
liker (‘* Kurzer Bericht an der westkiiste von Schottland,” Zeitsch. 
f. w. Zool., Bd. v. 1864) describes the occurrencesof a Phomonis 
apparently identical with Dr. Wright’s Z. Aippocrepia from Mill- 
port on the larger Cumbrae4n the Clyde, a region in which the 
steam-yacht Medusa from Granton has lately been at work. It 
is probable, indeed, that PAoronis and its larval form Actino- 
trocha) are more generally distributed round our shof€s than 
the scanty notices of them would lead one to suppose. Old 
shells in and off the mouth of the Forth, off the western shores, 
and these and other structures inethe littoral region on the 
southern coast of England, as well as the shores of the Channel 
Islands, will probably produce many examples of Phoronis, while 
the careful scrutiny of the contents of the tow-net in similar 
localities will yield corresponding results as regards .detzi0- 
trosha. W. C. MCINTOSH 

St. Andrews Marine Laboratory, August 25 








The Manatee 


I NOTICE in the review of Dr, C. Hartlaub’s work on the 
Manatees, which appears in your issue of July 8 (p. 214), that 
the geographical range ascribed to that animal on the West 
Coast of Africa has its southern limit at the Quanza. A refer- 
ence to earlier writers would, I think, justify us in believing that 
the manatee was once to be found as far south as the Cape of 
Good Hope, or else that it has been confotnded with the*hippo- 
potamus. 

Dapper, in his description of the Cape Settlement, speaks 
both of sea-cows—‘‘zee-koecien of zee duivels, zoo groot als 
koeien, die bij wijlen te lande gaen weiden ”—and of sea-horses 

oe 17 a” 
—‘‘zee-paerden, een zeer groot en wonderijgelyk zee-gedrocht 
(‘“ Naukenge Beschrijonige der Afrikaensche gewesten,” p. 266 ; 
Amsterdam, 1676). © 

Here the hippopotamus is evidently the zee-koe or sea-cow, 
which ozcasionally feeds on dry land. May not the see-geds ocht, 
the sea-monster, have been the manatee? 

For Valentyn, also writing of the Cape of Good Hope, refers 
very explicitly to the manatee :— 

‘t Onder de zee dieren telt men de zee koejen, de hier zeer veel 
en ongemeen swaar vallen, alzoo men er zommige van 4 of 5000 
ponden gezien heeft. In West Indien zoemt men dit dier Manati 
hij de Indianen, en anderen noemen het wel een La nantine ; 
hoewel er zijn die beide deze dieren nog eenigzins onderscheiden. 

“ Diergelijk zwaar zee paarden heeft men er ook, hoewel wat 
verder van de Kaap af, gezien. Zij vallen doorgans kastanietruin ” 
(““ Beschrijung van Kaap de Goede Hoop,” p. 115; Dofdrecht 
and Amsterdam, 1726. Eighth volume of ‘‘ Oud en Nieuw Oost 
Indien”). . 

But here the manateg is called the sea-cow. What is the sea- 
hose (zce-faarden)? Can it be what Leguat saw at sea on his 
voyage from Amsterdam to the Cape —which he reached tweive 
days after the rencontre ? . B i 

“Le premier jour de l'an 1691 nous eûmes le plaisir de voir 
assez distinctement une vache marine de couleur roussatre (cf. 
the ‘kastaniebruin” of Valentyn) ‘‘qui faisoit voir Ja tête entière, 
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et quelquefois de la moitié du corps hors de leau. Elle était 
ronde et épaisse et paraissoit plus massive “que nos plus grandes 


vaches. . . . Un de nbs matelots nous assyra que ces animaux 
avoient les pieds, comme vous pouvez voir dans la figure que 
voici, ® 


This figure, however, except for the toes, 
ar_webbtd feet, is unmistakably the hippopotamus! (See 
“‘Voyage et Avantures de François Leguat,” vol. i. p. 35; 
Londres, 1798.) Leguat did not apparently consider it a 
manatee, for on p. 93 he giges a full description, with plate, of 
the lamentin or manati, which “se trouve en grande abondance 
dans les mers de cette Isle” (Rodriguez). The skin is 
“ noirâtre.” ° 

Père Tachard plainly calls the hippopotamus the vache 
martine—he is speaking of the Cape: ‘‘on voit dans les grandes 
Riviéres un animal monstrieux, qu’on appelle Vache Marine, et 
qui égale le Rhinocéros en grandeur” (* Voyage de Siam,” 
vol. i. p. 78; Amsterdam, 1688). The plate accompanying is 
the hippopotamus, and we know that the Dutch colonists have 
always called this pachyderm the “ zee-koe.” 

Kolbe (‘‘ Caput bonae spei hodiernum,” p. 167, Nürnberg, 
1719) speaks of the ‘‘zee kuh,” the ‘meer kuh,” the ‘zee 
pferd,” and the “kuh fisch,” all of which he appears to consider 
different names for the hippopotamus, notwithstanding that ‘in 
dem Tartarisch meere grosse Kiih-Fische schwemmern, die 
grosser als unsere Kiihe in Europa waren, aber weder Schuppen 
noch [T6rner hagten.” This must be the dugong, surely. 

Bogaerts (‘ Asia,” p. 105; Amsterdam, 1711) distinguishes 
between ‘‘zee-paarden ” and “ zee-keien.” 

Dampier’s mention of the manatee is probably well known ;— 
“ While we lay here (Blewfield River, between the Nicaragua 
and Veragna “Rivers) our Moskito men went in their canoa and 
struck us some manatee or seacow. Besides this Blewfield 
River I have seen of the manatee in the Bay of Campeachy, on 
the coast of Bocca del Drago gnd Bocco del Toro, in the River 
of Darien, and among the South Keys or little Islands of Cuba. 
s: + I have seen them als) at Mindanea, one of the Philippine 
Islands, and on the coast of New Holland.” Then follows a 
full description (see Dampier’s “Voyage Round the World,” 
vol. i. p. 33 ef seg., also pp. 2, 9, 41, 381, 463, and 547 ; London, 
1729). Dampier also points out that the so-called manatee of 
St. Helena is really a ‘sea-lion,” 

Cape Town, August 4 W. HAMMOND Tooke 


Time Reform in Japan 


THE following communication may perhaps interest your 
readers. 

On my return home from America and Europe, I presented a 
report on the resolutions of the International Meridian and Time 
Congress, held at Washington last year, to which I was sent as 
a delegat8. A Committe was appointed to discuss the matter 
contained in my report, and reported favourably. The follow- 
ing decree was issued on July 12, 1886, under the Imperial 
seal :— 

(1) The meridian passing through the centre of the transit 
instrument at the Observatory of Greenwich shall be the initial 
meridian for longitude. 

(2) Longitude shall be counted from this €nitial meridian in 
two directions up to 180°, east longitude being + and west 
longitude - . 

(3) On and after the first day of the first month of the twenty- 
first year of Meiji (January 1, 1888), the time of the meridian 
of 135° E. shall be nsed as the standard time throughout the 
empire. e D. Kikucur 

Science College, Imperial University, Tokio, Japan 


Tremblement de Terre du 5 Septembre 


L’£BRANLEMENT des couches terrestres, qui peut être considéré 
comme ls suite du trembleterre du 27 aofit, a eu son centre dans 
le Piémont, dans les environs de Su-e, au pied du Mont-Cenis. 
Le phénon®ne a été composé des secousses suivantes, qui ont 
toutes été trés-faibles dans la Suisse. 

Secousses préparatoires. 4 septembre, 11h. 35m. 
de Berne) Colombier (Neuchâtel); 5 septembre, 8h. 
Briançon (Haut@s-Alpes, France). 

Grande secousse. 5 septembre, 8h. 55m. soir. 
avons des observations de Bienne, Berne, Lausanne, Morges, 
Genève, Vevey, Aigle, Villars-sur-Ollon, Bex, Mouthey, Trois- 
torrents, Sion, Saviese. 


soir (heure 
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Secousses consécutives. 5 septembre, 11h% 55m. soir, Genève ; 
6 septembre, 4h. rom. matin® Mouthey Valais) ; 7 septembre. 
oh. 43m. matin, Genève. F.-A. FOREL 
Morges, 12 septembre 


. 
. e— ——. 


e. 
Lunar Rainbow 


e 

A BEAUTIFUL olunar rainbow was plainly visible here for a 
few moments last evening. The eastern sky being clear, the 
moon looked fully out from behind dark clouds in the west at a 
moment when rain was falling lightly. Turning quickly away 
from her light, in the hope of seeing a bow, I was not dis- 
appointed. A semicircle of pale, whitish light, was pfojected 
against the eastern sky, much smaller in diameter, apparently, 
than a sun-bow, and without any traces of colour. 

Reflecting on the circumstance that repeated efforts have 
never, previously, enabled me to see a lunar bow, although the 
conditions necessary for its formation are common enough, I am 
tempted to think that the phenomenon can only be seen wh®a 
the atmosphere is unusually clear. The light issuing from the 
bow is so faint that the slightest mistiness of the air intervening 
between itself and the spectator is probably sufficient to, practi- 
cally, extinguish it. last night the air here and over the 
Channel wat extraordinarily pellucid, lights on the French coast 
whigh are hardly ever seen being plainly visible, while others, 
nearer neighbours, flashed with most unusual brilliancy, 

D, PIDGEON 

Arthur Villa, Hythe, Kent, Sep!ember 6 





Aurora 


THE aurora seen in Ireland on July 27, and described in 
NATURE, August 5, p. 312, was visible in this vicinity. It was 
the finest observed thus far this year, with the exception of that 
of May 8. Other dates on which the aurora has been seen in 
this locality recently are as follows: June 29, June 4, and 
April 14. It has been noted that these appearances of the 
aurora have been coincident with the return of the disturbed 
area on one side of the sun (see NATURE, July 22, p. 278), and 
likewise with widespread and violent storms. 


Lyons, New Vork, August 25 M, A. VEEDER 











THE SOLAR ECLIPSE OF AUGUST 29 


T following communication, dated Grenada, Sep- 
tember 5, is published by the Zémes from its 
correspondent with the Eclipse Expedition. It should 
be compared with the communication made by Prof. 
MacAlister to Section A at the Birmingham meeting of 
the British Association (NATURE, September 9, p. 441), 
and with the article in the same number (p. 437), describ- 
ing the arrangements for observation. E 

“ The observations of the corona during the last two 
eclipses, including that observed in Egypt, have been 
confirmed by the present. Capt. Darwin’s observations 
with the coronagraph seem disappointing, the glare of 
irradiation from the body of the sun, and not the true 
corona, being visible on his plates. The bright lines seen 
in the spectra of the prominences are displaced in sucha 
direction as to prove that there is in them a downrush of 
gas towards the sun. 

“The curious prolongation of the corona observed 
on several previous occasions to occupy the sun’s 
equatorial plahe, does not appear in any ef the photo- 
graphs taken, though it was visible at all the stations 
except Mr. Lockyer’s.” 


PHOTOGRAPHY OF THE SOLAR CORONA 


l ] NDER the above title we have received the follow- 
Ing communication with reference to the results of 
the recent eclipse observations :— 


Accounts have appeared in your journal of my 
attempts to photograph the corona of the sun without 
an eclipse. Many of the plates obtained presented 
appearances which seemed not to myself only, but 
to several scientific men who must certainly be con- 
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sidered to be amdngst those who are exceptionally com- 
petent to give an “opinion this point, to be most 
probably due to the corona. Plates taken in England 
about the time of the eclipse of May 6, 1883, and drawn 
by Mr. Wesley before any #formation Yeached this 
country of the observations of the eclipse, presented not 
only a general resefnblance to those tgken during the 
eclipse, but showed the remarkably-formed rift on the 
east of the sun’s north pole which is the main feature of 
the corona, as photographed at Caroline Island. It is 
true that since the summey of 1883 I have not been able 
to obfiin in England photographs which show satis- 
factory indications of the corona; but the abnormally 
large amount of air-glare from finely-divided matter of 
some sort, which has been present in the higher regions 
of the air since the autumn of 1883, might well be con- 
siglered a sufficient cause of the want of success. This 
well-known state of the sky rendered the plates taken by 
Mr. Ray Woods in Switzerland in the summer of 1884 
inconclusive as to the success of the method. During the 
past year photographs of the sun have been taken at the 
Cape of Good Hope, and are under discussion by Dr. 
Gill. ° 
Such was the state of things before the eclipse of 
August 29. The partial phases of this eclipse furnished 
conditions which would put the success of the method 
beyond doubt if the plates showed the corona cut off 
partially by the moon during its approach to and passage 
over the sun. As the telegrams received from Grenada 
and a telegram I have this day received from Dr. Gill at 
the Cape of Good Hope state that this partial cutting off 
of the corona by the moon is not shown upon the plates, 
I wish to be the first to make known this untoward result. 
I regret greatly that a method which seemed to promise 
so much new knowledge of the corona, which under 
ordinary circumstances of observation shows itself only 
during total eclipses, would seem to have failed. At the 
same time, I am not able to offer any sufficient explana- 
tion of the early favourable results to which I have 
referred briefly in the opening sentences of this letter. 
WILLIAM HUGGINS 
Upper Tulse Hill, S.W., September 11 


In reply to a similar communication which appeared in 
the Zimes, Mr. A. A. Common writes to that journal as 
follows :— 


“Dr. Huggins, in his letter in to-day’s issue, seems to 
consider that the failure to get a picture of the moon pro- 
jected on the corona of the sun during the partial phases 
of the last eclipse ig fatal to his method of photographing 
the corona ; but it is quite possible, and, indeed, probable, 
that this is due entirely to the state of the sky, for against 
such unfavourable negative as this we have the positive 
evidence that the moon has been seen so projected in 
various solar eclipses, and in one case it has been so 
photographed. This was by Liais, at Paranagua, in 
1858, under conditions that were not, as far as concerns 
the processes employed, nearly so favourable as those 
now in use. This single piece of positive evidence, if 
correct, is of vital importance in showing thgt the present 
failure is probly due only to such temporary causes as 
have prevented Dr. Huggins getting lately such promising 
plates as those he obtained in 1883. 


“ Ealing, September 13 “ A. A. COMMON ” 
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THE RECENT AMERICAN EARTHQUAKE! 


e author gave a brief account of the earthquakes 
in Eastern Europe of August 27, which seem to 
have travelled eastwards from Malta to the south of Italy. 


1 © Notes on the Recent Earthquake in the United States; including a 
‘Telegraphic Despatch from Major Powell, Director of the United States 
Geological Survey.” Read at the British Association by W. Topley, F.G.S., 
Geological Survey of England, President of the Geologists’ Association. 


| It is a curious coincidence that the first important indica- 
tions of earthquake disturbance in the United States took 
place on that date when the geyser of the Yellowstone 
spouted forth and when the first moderately severe ghock 
at Charleston occurred. The principal shock, was on 
Tuesday fight, August 31. This is the one which hag 
done most damage, and which was felt over a wider area 
than any previously recorded in North America. It has, 
however, been succeeded by shocks, fortunately of less 
intensity, which have been felt over a still wider area. 
The later shocks of Thursday and Friday were felt in 
Nevada and California. e 

The author gave a description of the earthquake, 
founded upon the newspaper telegrams and upon a tele- 
graphic despatch which Major Powell had kindly for- 
warded at the author’s request. The latter is as 
follows :— 

“ The earthquake is the most severe on record in the 
United States, and affected the greatest area. Origin 
along line of post-Quaternary dislocation on the eastern 

. flanks of the Appalachian, especially where it crosses 
central North Carolina. There were slight premonitory 
shocks in the Carolinas for several days, moderately 
severe shocks occurring near Charleston on August 27 
and 28. The principal shock, causing grant destruction 
in Charleston, originated in central North Carolina on 
August 31, 7.50 pm., 7§th meridian time. Thence the 
shocks spread with great rapidity in all directions, with 
velocity varying from 25 to 65 miles a minute,over an 
area of 900,000 square miles, or one quarter of the United 
States—from the Gulf of Mexico to the Great Lakes and 
Southern New England, and from the Atlantic seaboard 
to the Central Mississippi Valley. In the Carolinas it 
was accompanied by landslides, crevasses, and great 
destruction of property. Half of Charleston is in ruins ; 
about 40 lives were lost. No sea-wave has yet been re- 
ported. A second moderately severe shock occurred at 
Charleston at 8.25 a.m. September 1. Minor shocks 
followed at increasing intervals. The principal shock 
was felt over this vast area in intervals of 15 minutes, and 
recorded at some principal points on a scale of intensity 
of 5 as follows :—Raleigh, 4, 9.50 p.m.; Charleston, 5, 
9.54; Cedar Keys, Florida, 2, 10.05 ; Knoxville, 3, 9.55 ; 
Memphis, 4, 9.55; St. Louis, 1'2, 10.00; Milwaukee, 3, 
10.06 ; Pittsburg, 4, 10.00; Albany, 2, 10,00 ; Springfield, 
Mass., 1, 10.00; New York, 2, 9.53.” 

Prof. Carvill Lewis has studied a previous easthquake 
in the North-Eastern States. This ranged along the 
north-eastern flanks of the Appalachian Chain. The 
author described the structure of Eastern North America, 
and the lines of old earth-movements therein to which 
both earthquakes seem to be related. 

The local phenomena of the recent earthquake may be 
summarised as follows :—Fissures were formed, some 
running north to south, some east to west, out of which 
mud and sand were ejected. Several telegrams speak of 
stones falling from the air, which (if true) must previously 
have been ejected from such fissures. No tidal wave has 
been recorded, nor has any alteration of leve] of land or 
depth of sea occurred, although the earthquake was 
noticed at sea off Charleston; but some passing disturb- 
ance of the water seems to have occurred at Sullivan’s 
Island near Charleston, for the high water spoken of 
could not be a spring tide, as the tides then were the neap 
tides. The accounts agree in the earthquaké being 
accompanied by rumbling noises. Accounts differ as to 
the direction of the vibratory movement, but it was 
probably from the south or south-south-west to north or 
north-north-east, loth at Charleston and New York. As 
fisual in earthquakes, wells and springs have been 
affected; some dried up, whilst water has appeared where 
before there was none. The natural gas wells of Penn- 
sylvania have been affected, and the supply much dimin- 
ished. Perhaps the most interesting phenomenon is the 
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outburst in the Yellowstone Park of a geyser which has 
been quiescent for foyir years. 

All the evidence so far published tends to show that 
the earthquake was a true seismic disturbance, which was 
probably transmitted along certain lines of great rock- 
masses, or along lines of weakness; but detail to enable 
us to determine these points are not yet to hand. 











DR. KLEIN’S°REPORT ON MILK 
SCARLATINA 


[XN arecent Report to th@Local Government Board, “On Certain 

Observed Relations between Scarlatina in various Districts 
of London and Milk supplied from a Dairy Farm at Hendon,” 
Mr. Power has rflated the circumstances (NATURE, vol. xxxiv. 
‘Pp. 393) under which I became associated in inquiry at the farm 
in question ; and, while briefly indicating certain provisional in- 
ferences of my own as to the nature of the malady discovered 
among the cows there, Mr. Power goes on to promise an 
account by me of the special features and pathology of tlie 
disease. This I now proceed to give. 

The cows (I. and II.) which were the first subjects of my 
investigations had on the teats and udder several flat irregular 
ulcers, varying in diameter from } to ł of an inch ; some ulcers 
were more or less circular, others extended in a longitudinal 
direction on th@teat. The ulcers were covered with a brownish 
or reddish-brown scab, which, when scraped away, left exposed 
a granulating slightly indurated base® The margin of such ulcer 
was not raised, nor was there any perceptible redness of the skin 
around. But where I afterwards got the opportunity of watch- 
ing the ‘earlier stages (especially in animal 1V.) it was noticed 
that a small vesicle made its appearance on a greatly swollen 
and red teat, in the course of a couple of days assuming the 
character of the above ulcer® In another cow, an ulcer about 
$inch in diameter, was becoming covered in its central part with 
ascab, while at its margin vesiculation was still distinctly visible. 

As a rule, z.e. in most animals, the disease affected the teats, 
but in some there was also on the lower part of the udder here 
and there an ulcer. In such animals, patches denuded of hair 
were noticed on various parts of the skin, the tail and back par- 
ticularly. In these patches the epidermis was scaly, and the 
cutis more or less thickened, The animals looked thin, but not 
strikingly so, except in one or two cases of animals that had 
only a few weeks ago been admitted to the place, and which 
therefore had calved comparatively recently (see Mr. Power’s 
Report). As regards the feeding capacity of affected animals, 
their milking power, and their body temperature, nothing ab- 
normal could be detected. 

. Two animals (to be referred to as cow III. and cow IV.) 
became the special subgects of study after they had been removed 
from the farm to the stables of the Brown Institution. 

g i temperatures (Centigrade degrees) of cow IEI. were as 
ollows :— 


Morning temperature Evening temperature 


January 4 38°8 38°7 
» 5 38'9 e 389 
» 6 388 38°3 
” 7 38 9 ka 
» 8 39 39 
» 9 38:8 38°7 


The temperature afterwards remained as above without 
alteration. ® 


The temperatures of cow IV., were :— 


January 6 38'4 38-3 

» 7 38°7 — 
2 8 384 388 
» 9 38°6 38°5 


In animal III. the ulcers were present, and on January 4 were 
at their full development and covered with crusts. They 
gradually died away, and subsequently healed up by January ro, 
leaving, however, a whitish indistinct flat gcar. 

When this gnimal was received there were noticed on its co&t 
several patches where the hair was gone, and the epidermis was 
rough and scaly. ° 

Animal IV. when received showed several scabs in the skin of 
the back ; it had also muco-sanguineous discharge from the 
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vagina (the animal was in the third month, of pregnancy) and 
redness and excoriation of thegmucous megnbrane of the vagina. 
One teat, which was much swollen and inflamed, presented in 
several places brownish crusts. These when taken off left an 
infiltrated firm sore, from which, when squeezed, a thigkish 
lymph oozed out, Similar crusts were found on other teats and 
on the udder. The greatest development of the sores in this 
cow was on Januagy 7. On January 9 the sores were decreas- 
ing; the animal was then killed. a 

On opening the chest it was found that both lungs exhibiteʻl 
in the upper posterior lobes numerous petechize under the pul- 
monary pleura, the peripheral lobules of these parts being much 
congested. There were numerous adhesions by receat soft 
lymph between the lower lobes of the lung and the costal 
pleura, particularly laterally. In the liver there were several 
reddish streaks and patches, reaching from the surface of the 
organ to a depth of about a quarter of an inch. In these patches 
the liver tissue was much softened. The spleen and kidneys, 
with exception of slight congestion, appeared normal. In tg¥e 
placenta there were numerous petechiz. 

Cow III. was killed on March 12. For some days previously 
the animal had been getting very thin, notwithstanding its 
ravenous and excessive eating. On post-mortem examination 
the followirtz appearances were found :— 

Jw the lungs there were numerous lobules, especially in the 
peripheral parts, which showed great congestion ; there were in 
addition pleural adhesions ; the cortex of the kidney was con- 
gested, but its medulla was pale. 

Experiments were now made with the matter of the ulcers, 
with a view of ascertaining whether or not the disease was 
transmissible to other animals. 

On January 7, when the ulcers of cow IV. had reached their 
maximum development, I took scrapings from some of the ulcers 
on the udder and teats, having first removed the crust, and in- 
oculated in several places the skin of groin and inside of ear of 
two calves (1 and 2). For inoculation a superficial small in- 
cision (not longer than about a quarter of an inch) was made, 
passing in an oblique direction through the superficial part of 
the corium, and into this pouch a particle of the scraping was 
rubbed. 

On January 9, with scraping of ulcers of the cow before she 
was killed, I inoculated two calves (3, 4), introducing the 
matter as before into the corium of the groin and of the inside 
of ear. 

Calves 1 and 2 showed during the first three days after inser- 
tion of the matter no change at the seat of moculation. 

Four days after inoculation :—There was in calf 1 one place 
in the groin which promised to become an ulcer. Calf 2 showed 
on the ear one promising place, the other places of inoculation 
having nearly healed.—At the same distance of time after in- 
oculation calf 3 showed two promising places on the ear, and 
calf 4 showed two promising places in Loth groin and ear. 
Calf 3 also showed a kind of vesiculation at the margin, of the 
spot inoculated and commencing formation of a crust in the 
centre. What I call promising places of inoculation were spots 
that had become swollen and tender, the other and not 
promising places were spots that seemed healing or were already 
healed and dry. 

On the sixth day :—Calf 1 showed four successful placgs in the 
groin; the places had become swollen and enlarged with im- 
perfect vesiculation at the margin and formation of crust in the 
centre. Calf 3 had four successful places on the ear, and calf 4 
had the same number in the groin. 

On the seventh day :—In calf 1 all places except one in the 
groin had nearly disappeared. This place was now a distinct 
ulcer covered with a crust, on removing which a granulating 
infiltrated base was exposed. In calf 2 all places of inoculation 
were decreasing, covered with small scabs, easily detached. In 
calf 3 the sores on the ear had enlarged to about half an inch in 
breadth, each of them covered in their whole extent by a brown- 
ish crust. In calf 4 all except one place on ear were healing. 

On the eRventh day :—Calf x had still one ulcer in groin net 
yet healing. Calf 2 had @ne ulcer on ear not quite healed up. 
Calf 3 had four big ulcers still progressing; crusts thick, and 
corium much indurated. Calf 4 had one ulcer on ear much 
diminished in size. 

By the eighteenth day :—The ulcerations in calf 3 (one ulcer 
had been cut out for microscopic examination) had all healed up 
and become converted into flat scars. In fhe other animals the 
healing v as completed at an earlier date. 
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Simultaneously with the above ‘experiments several inocula- 
tions with materials of the ulcer ef cow No. IV, had been made 
into the skin of the groin of ten guinea-pigs and of three dogs. 
In the guinea-pigs no result was obtained ; but in one of the 
dogs one place of inoculation appeared swollen and inflamed on 
the third day. On the fifth day this place was an oblong ulcer 
of about a quarter of an inch in diameter ; the margin was red 
and swollen, but the centre was without crugt (the animal had 
been frequently seen to lick it). On the seventh day the ulcer 
Was much smaller, and it had nearly healed up by the tenth 
day. . 
From these experiments there can be no doubt whatever that 
by inogulating a particle of hatter from the sores of an affected 
cow a positive result has been obtained in all four calves. In 
calf 3 this result was best and most striking. After an incuba- 
tion of about three days the places of inoculation became swollen, 
tender, and spreading ; on the fifth to the sixth day the change 
was distinct, the suceessful places having become sores ; in the 

rginal part showing vesiculation, and in the centre formation 
of crusts. The sore enlarged during the next few days, and on 
removing the crust a raw-surface was exposed, the corium itself 
being found infiltrated. According to the intensity of the 
process the retrogressive change sets in later or sooner 3 in slight 
cases the healing begins about the ninth or tenth dy, in severe 
cases (calf 3) not before the end of the second week. e 

Having thus demonstrated this disease of the cow to he 
directly communicable from animal to animal, I set to work {o 
study its minute anatomy. : 

The microscopic examination of fine sections through the ulcer 
of the cow shows the following conditions :— 

The corium throughout the whole extent of the ulcer is 
infiltrated with round cells. This infiltration, though densest in 
the central portions of the ulcer, is sufficiently pronounced even 
in the peripheral parts, but it gradually fades away on passing 
from the ulcer to the normal skin. The infiltration’ in 
the deeper parts of the corium is limited to the vascular 
branches, but in the superficial parts is more diffuse, the 
papillee becoming at the same time thicker. This thickeninx of 
the papillze fades off towards the periphery. of the ulcer. The 
most noteworthy changes are, however, present in the epithe- 
lium. In the peripheral portions of the diseased part there are 
present in the superficial layers of the stratum Malpighii close 
to the stratum lucidum, as also in the stratum lucidum itself, 
numerous cavities of different sizes. These cavities lie closely 
side by side ; the most superficial ones are either covered by the 
stratum lucidum or extend between the layers of this stratum, 
The former cavities descend into the depth of the epithelium ; 
at the very margin of the diseased part they are smallest, and 
they do not in depth comprise more than the superficial third of 
the stratum Malpighii. They enlarge in depth gradually as we 
pass from the periphery of the ulcer towards its centre ; at its 
very centre they involve the whole thickness of the stratum 
Malpighii. Atthe same time it is to be noticed that, at the 
marginal parts, the cavities, although closely placed side by 
side, are well separated from one another by thicker or thinner 
trabeculae composed of epithelium ; while at or near the centre 
the ulcer these trabecul get destroyed, and the cavities become 
confluent, and the covering layers of the cuticle having here also 
given way, their contents extend on to the free surface of the 
ulcer. hese contents, which go to form what has ‘been above 
mentioned as the crust, spread thus gradually over the surface, 
not only.of the centre,-where the stratum lucidum has become 
lost, but also over the rest of the ulcer. In the marginal posi- 
tions, że. where the superficial layers of the cuticle Sre still 
present as cover of the above cavities, this layer (że. the stratum 
lucidum) separates the contents of the cavities {som the crust. 
The contents ofthese cavities consist (a) of an albuminous fluid 
looking, in hardened sections, uniformly granular or containing 
also fibrinous threads ; (4) of a few red blood corpuscles ; and 
(c) chiefly pf round cells or pus cells, the nuclei of which, near 
to and on the surface, gradually break up into amorphous granu- 
lar matter. > 

In the central parts of the ulcer theevhole exudation undergoes 
degeneration into debris, and not only in its superficial, but also 
in its deeper portions. While some cavities contain very few 
‘cells and are filled chiefly with albuminous fluid (granular or 
fibrinous), others are almost entirely filled with pus cells closely 
packed together. In the papillae near the cavfties the blood- 
vessels are engorgéd And there is also escape of red blood disks, 

- On a careful examination it is evident that the origin of these 


cavities is in enlargement of and exudation into the tissue of the 
papillee, but only of*those portions nearest to the stratum lucidum, 
and from hence arises formation of cavities in the cuticle. The 
whole anatomical détails of the distribution and arrangement of 
these cavities recall vividly the conditions observed in the ®esicles 
of cow pogk and of sheep pock, and on comparing under a low 
power of the microscope a section through a sheep pôck withea 
section through the ulcer of the cow now unler consideration, 
the similarity is very striking indeed. 

There are, however, anatomical glifferences between the two 
diseases. The infiltration of the corium is slighter in the cow 
ulcer than in the sheep pock, and in the cow ulcer the cavities 
form in a more superficial stratum of she epidermis, 

There is in the disease we are now considering a good deal of 
infiltration of the epithelium by round cells derived from the 
cavities, not only into the stratum Malpighii, Sut also, and par- 
ticularly in the marginal parts, into the cuticle ; the round cells 
burrowing in great numbers between the scales of this stratum, 
and ultimately reaching the free surface to join those of the 
crust. : 

Fine sections made through the ulcer arlificially induced by 
inoculation in the ear of calf 3, proved its complete identity in 
anatomical respects with the ulcer in the cow. The infiltration 
of the superficial corium ; the formation of cavities, filléd with 
exudation cells and fluid, in the superficial layers of the epi- 
thelium, particularly between the layers of the cuticle ; the final 
destruction in the centre of the ulcer of the @vering cuticle ; 
and the extension of the exudation over the free surface to form 
here the crust, are the same in both ins‘ances. : 

Microscopic examination of the internal organs of cow IV. 
revealed facts as follows :— 

{n the lung.—Sections made through the portions aleve men- 
tioied as containing much congested lobules, show not only 
great congestion of the blood vessels, large and small, but a 
large amount of hemorrhage ; blogd in substance being present 
in the air vesicles and infundibula, in the lymph spaces of the 
interlobular septa, and in the tissue and lymphatics of the pleura. 
In the latter membrane numerous diplococci are to be met with. 
Here and there the same diplococci occur in the alveolar wall 
and inthe tissue of the interlobular septa. 

Sections through ¢ée /iver show a great deal of change. Under 
the capsule, as well as in the substance of the liver, there occur, 
in connection with the interlobular branches of the portal vein, 
larger and smaller foci of inflammation, consisting in the presence 
of numerous round cells. Some of these foci are several milli- 
metres in diameter, others are very small. From the inter- 
lobular tissue the inflammation extends into the lobules between 
the liver cells, The liver cells of these lobules involved in the 
inflammatory process are swollen up, and many of them are 
undergaing disintegration. In sone of these foci, particularly 
those situated iñ the vicinity of the capsyle, the round eells are 
so much crowded ‘that given foci look almost like miliary ab- 
sce ses. The blood vessels are much distended and filled with 
blood. 

Numerous diplococci and short coccits chains occur in the 
parts surrounding. the inflammatory foci. ‘These are particularly 
numerous near the capsule in the vicinity of inflamed parts. 

Sections through the Aidney showed well-marked glomerulo- 
nephritis ; infiltratio& of the sheath of the cortical arterioles with 
numerous round cells ; the epithelium of the convoluted tubules 
swollen, opaque, and in many places disintegrating. 

The lungs and kidney of cow III. showed on microscopic 
examination the same appearance as in cow IV. ; in addition 
there was a good deal of round-cell infiltration in thg wall of the 
infundibula and bronchi in the lung, and around “the cortical 
arterioles in the kidney. In the blood-clots filling the alveoli 
and small bronchi of the lung there were present larger and 
smaller clumps of micrococci. , 

Search was now made for micro-organisms inhabiting the 
tissues of the ulcer of the cow, with a view of ascertaining what 
were present, and afterwards whether any single kind of those 
found had the power, when dissociated from the diseased tissues 
and inoculated into healthy animals, of transferring the disease. 

Removing the crust, scraping off the most superficial layer, then 
squeezing the ulcer soeas to collect a droplet of lymph, I spread 
it*in thin films on cover-glasses, and dried, stained and mounted 
the several specimens in the usual manner. Sucha specimen, 
examined under the microscope, revealéd a number of red blood 
disks, mixed up with large numbers, of pus cells, each of which 
contained two, three, or four small nuclei and remnants of epi- 
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thelial cells. Amongst the pus cells numerous dumb-bells of 
micrococci (or diplozocci), and a few short ehains of the same, 
were met with. In ske these micro-organisms do not differ 
from those described in connection with fodt-and-mouth disease. 
In mamy sections—stained in fuchsin, or in methyl blue, or in 
gentian wWolet—through the diseased {jssue of the cow, as well 
as that of calf 3, there were found the same dip&cocci and 
chains in the contents of the superficial cavities, as well as in 
the depth of the epithelium. In the latter stratum they were 
met with abundantly throughout the whole extent of the mar- 
ginal portion of the ulcer, but not beyond it. In the superficial 
arts, namely, in the contents of the cavities in the stratum 
ucidum, the same chainsgwere to be found, provided the pus 
cells were not too closely packed. They were very numerous 
in the tissue of the crust, and also in the superficial central 
portions of the ylcer that had undergone degenerate change. 
There occurred also in the crust and in the necrotic parts of the 
ulcer numerous clumps of zooglea of micrococci; but these 
micrococci are not to be confounded with the chains of strepto- 
cocci to be presently described, nor yet with those streptococci 
which are found occurring singly. 

From the deeper paris of an ulcer of cow IV, material was 
obtained with which tubes containing either solid nutritive gela- 
tine, or Agar-Agar mixture, were inoculated. After some days, 
and in both media, a micrococcus appeared, the growth of which 
was extremely characteristic. These are its characteristics, in 
the nutritive gefatine : after 3 to 6 days’ incubation at 20°C., 
the growth made its appearance at the point or line of inocula- 
tion, in the form of small points or granules, whitish in colour 
and tolerably closely placed. During the next few days their 
number and size increased. At the end of a fortnight the line of 
inoculatien Was visible as a streak of whitish granules or drop- 
Jets, some large, others small, more or less closely placed. On 
the surface of the gelatine the growth, like a film of granules, 
spreads slowly in breadth, but even after months remains small. 
When inoculated into the dépth of the gelatine, the channel of 
inoculation becomes visible as a whitish streak, made up of 
smaller and larger droplets. The gelatine is not liquefied by 
the growth. The same characters are assumed by the growth in 
Agar-Agar mixture and in solid serum. The general aspect of 
the growth in gelatine, .in Agar-Agar, and in serum, is very 
similar to that presented by the streptococcus of foot and mouth 
disease (see my report of this year upon that malady’), but with 
this difference, namely, that in gelatine tubes the streptococcus 
of foot-and-mouth disease is a little faster in its growth, and its 
component granules are a little more distant. Nevertheless, I 
have tubes of both kinds of organisms in gelatine and in Agar- 
Agar—tubes which cannot be from their general appearance 
easily distinguished. In faintly alkaline broth, or in broth and 
peptone, the micrococcus of the cow ulcers grows readily, and in 
the samg manner as that of foot-and-mouth disease. But there 
is one test by which fhe two kinds of organism can be very 
readily distinguished: the streptococcus of foot-and-mouth 
disease, when grown in milk, does not affect the fluid character 
of the milk, whereas milk inoculated with the organism ob- 
tained from the cow’s ulcer will, if kept for two days in the 
incubator at 35° C., have been tumed completely solid. This 
difference is a very striking difference, and a few days’ growth 
in milk suffices for distinguishing without fail between the two. 

The microscopic examination of a culture in broth peptone, in 
gelatine, or in Agar-Agar mixture shows that the growth consists 
of spherical micrococci, arranged as diplococci, and as shorter 
and longer straight, wavy, or curved chains—streptococcus,— 
-these latter sometimes of great length. As regards the shape of 
the microcé&ci, the mode of their division, the branchings of the 
chains, the presence here and there in the chain of a large 
element amongst the smaller ones, the organisms of the ulcers 
hardly differ from the description which J am preparing of the 
streptococcus of foot-and-mouth disease. The elements of a 
coccus,chain of the foot and-mouth micro-organism are, how- 
ever, smaller than those of the disease under consideration. 

‘The styeptococcus chains of a growth in broth are short during 
_the first few days; but later on, when the growth settles down 
more into the deeper parts of the broth, the chains become of 
great length. So also in Agar-Agartubeg of one to two or more 
weeks’ incubagion. e 

A curious fact, to which importance must provisionally attach, 
is this : In a cow having several of the ulcers on the teats, the 
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fingers of the milker pressing over thes ulcers would constantly 
rub off from the fatter particles of matter, dnd the fingers and 
the teat being kept moist, this*matter world easily mix with the 
milk as it passes from the teat. To learn whether the milk 
while in the udder contained the streptococci, the following ex- 
periment was made : A teat fee of any ulcer was milked $o as 
to obtain a few ounces of milk, and from this milk a large 
number of gelatine and Agar-Agar tubes were inoculated ; a 
second teat of the $ame cow, affected by an extensive ulcer, was 
milked to the same extent, and from the milk thus obtained *% 
large number of other gelatine and Agar-Agar tubes were inocu- 
lated. In the first series no single tube showed the growth of 
the above-described streptococcus, «whereas in the second series 
one gelatine tube and one Agar-Agar tube were found to develop 
the typical growth of the streptococcus. 

We cannot draw any certain inference from this one observa- 
tion, but evidently the experiment deserves repetition. 

With a cultivation (a third sub-culture) in Agar-Agar mixture 
of this streptococcus, I, on February 1, inoculated subcuta- 
neously in the groin two calves (5 and 6) On February 87 
calf 6 was found dead. The subcutaneous tissue at, and for 
some distance around, the seat of inoculation showed much 
effusion, and the inguinal glands were swollen and red. There 
was peritowitis, with sanguineous exudation, congestion, and 
hemorrhagic spots in omentum and in the serous coat of the 
stomach. The spleen appeared small and its capsule thickened. 
The liver was greatly congested. Kidneys were large and much 
congested. The ileum was much congested in its mucous mem- 
brane, and the epithelium detached in flakes. The mesenteric 
glands belonging to the ileum were greatly enlarged and hyper- 
æmic. Both lungs were congested, the superficial lobules showed 
so much congestion that they looked almost solid, and were of 
a deep red colour. A few petechize under the pleura. Bronchial 
glands enlarged and congested. There was pericarditis, and the 
heart was distended by, and filled with coagulated blood. The 
organs of the throat were found much congested. The hairy 
parts of the skin were not examined. 

Calf 5 showed on March 7, around the nostrils and lips of the 
mouth, and on hard palate and gums, numerous irregularly out- 
lined patches not raised above the level of the skin. These 
patches had a discol sured, brownish, very slightly raised margin, 
and a paler centre; they were round or irregular, some as small 
as } of an inch, others four to six times larger. The animal 
was killed on March 8, On post-mortem examination the fol- 
lowing appearances were noted: Congestion of some of the 
peripheral lobules in both lungs ; the pleura pulmonalis slightly 
opaque, numerous soft lymph adhesions between it and the costal 
pleura; in the spleen several hemorrhagic patches under the 
capsule in the shape of bull filled with semi-congealed blood ; 
spleen pulp softened and very congested; kidney congested ; 
organs of the throat congested. ` 

‘There can then be no doubt that a definite disease has been 
produced in both animals, of which the affection of the lungs is 
a conspicuous feature, and coincides with, though mére pro- 
n-wiced than, the lung disease noticed im cow IV. 

In calf 5 there was, in addition, the disease of the skin and 
in the mouth, which, as the microscopic examination proved, is 
in a certain degree similar to the disease in cow IV. and calf 3. 
More in detail, this is what is found as regards the skin: The 
tissue of the papillae and of the superficial corium is irffiltrated 
with round cells, and the blood-vessels of the papilla are dis- 
tended and filled with blood. In their peripheral portions, their 
most superficial parts, the papillae are very much distended by 
extravatated blood and round cells ;—in fact the first rudiments 
of cavities are forming in them. The same condition, but more 
pronounced, gpbtains in the cuticle, where between its layers 
there are present small cavities filled with bloo@and round cells, 
or only fluid and a few round cells. There is, in addition to 
this, a general infiltration with round cells of the layers of the 
cuticle. The brownish-reddish colour of the marginal parts is 
due to this condition. In the central part the cuticle is loosened 
by the formation of such cavities containing fluid and a few 
round cells; by this its layers were separated and ultimately 
detached. In the cavities of the cuticle occur very fine diplo- 
cocci and chains. So also in the infiltrated and enlarged papilie, 
and in the deeper layers of the epithelium in the whole extent of 
the diseased skin, diplococci and short chains are present, 

In neither of these cases of subcutaneous inoculation was there 
found any rent or breakage of the stratum Malpighii, ze. no real 
ulcer. The anatomical features here described in many respects 
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resemble the lesion of the skin in human scarla{ina (see my re- 
port for 1876). I dice not, unfoptunately, look at other (the 
hairy) parts of the skin to see whether there were any such 
patches in this calf. (Some observations on the kidney of calf 5 
are neted in the sequel.) š 

Examination of the organs of calf 6 : 

(a) The lung.—Congestion of all blood vessels, large and 
small. Transudation of fluid and hemorrhage, into the alveolar 
cayities of part of some lobules of the lung, while the rest of the 
alveolar cavities are collapsed, the capillaries around them very 
much congested ; infiltration with leucocytes of the interlobular 
septa, extending also into the inter-alveolar septa. In some of 
the lolmles next to the plevfra the engorgement of the capil- 
laries is extremely great, blood ex masse filling the alveoli to 
the extent of producing a state of red hepatisation. The pleura 
itself is thickened by exudation of fluid and leucocytes. The 
bronchi do not show any distinct alteration. Numerous diplo- 
cocci and a few chains are met with in the pleura and in the 
comgested parts of the lobules, in the alveolar wall, and in those 
alveolar cavities which contain exudation and blood. The 
bronchial glands show great changes: the capsule and septa 
being much thickened by exudation and leucocytes ; the lymph 
vessels everywhere filled with round cells; the tissue of the 
follicles and medulla much swollen. , 

(4) The liver shows extreme congestion of all vessels ingall 
parts, inter- and intralobular. The liver-cells are opaque, 
granular, and atrophic. 

(e) The tleum.—The epithelium of the surface detached and 
gone ; the epithelium of the Lieberkiihn follicles loosened, and 
in most places detached; the mucosa shows great congestion 
and infiltration ; in the superficial layers the villi show hemor- 
rhage, the tissue being filled with blood corpuscles, fibrin, and 
leucocytes ; and in many spots the superficial layers of the mucosa 
are necrotic. 

The Peyer’s glands are much swollen and inflamed ; the cen- 
tral portions of their follicles are breaking down, 

Micrococci and bacilli pervade everywhere the tissue of the 
mucosa. The mesenteric glands in relation with the ileum have 
their capsules, septa, follicles, and medullary cylinders much 
congested and inflamed. 

(d) The ktdney.—The changes in this organ are highly in- 
teresting, since they completely coincide with those in acute 
scarlatina nephritis in man: great congestion of the cortex, 
leading in some parts to hemorrhage into the parenchyma ; 
glomerulo-nepbritis with exudation of albuminous fluid and 
blood into the cavitiés of the Malpighian corpuscles ; granular 
or opaque swelling of the epithelium of the uriniferous (convo- 
luted) tubules, with degeneration into granular debris of many 
of the epithelial cells; miliary foci of aggregations of round 
cells around small bloodvessels ; congestion of the medulla. 

[The kidney of calf 5 was also examined microscopically, and 
the changes were exactly the same as those found in the kidney 
of calf.6, viz. congestion of the glomeruli, glomerulo-nephritis, 
transudation of albwmpinous fluid and red blood corpuscles into 
the cavity of Bowman’s capsule; opaque swelling of the epi- 
thelium of the convoluted tubules; granular disintegration of 
the epithelium in many places; infiltration with round cells 
around some arterioles of the cortex; and congestion of the 
medullas] 

(e) The hearts blood was examined for organisms, and in it, by 
the staining with Weigert’s gentian violet, a few diplococci and 
a few chains could be distinctly detected. 

Cultivations were made with this blood in tubes containing 
Agar-Agar mixture, and a growth of the streptococcus was ob- 
tained in all respects identical with the streptococcus that had 
been employed {gr inoculation of this animal. . 

In view of the whole of this evidence, I consider it con- 
clusively established that this streptococcus is identical with the 
virus of the cow disease. 

We have, then, inoculated subcutaneously with sub-cultures 
of the streptococcus these two animals, calves 5 and 6, with the 
result of producing a general disease, which in mny respects 
bears a close resemblance to humar? scarlatina. The minute 
anatomical characters of the eruption on the skin around the 
nostrils and mouth in calf 5 is of much significance in this con- 
nection, as also is the disease in the liver in both animals, and 
above all, the disease in the kidney. This latter organ corre- 
sponds so closely with a kidney of an acute‘case of human scar- 
latina that sections made of the one and compared with those of 
the other, of which I preserved a large collection from my 
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former investigation into the anatomy of human scarlatina (see 
Medical Officer’s Report for 1876), show no difference what- 
ever. ° 

The outcome of the*investigation thus far, and it is of import- 
ance until further differentiated observations shall haveebeen 
made, may be stated thug:—By inoculating the virug directly 
taken from fhe local disease (the ulcer on the teats) of-the cow, 
into the corium of the calf the same local disease is produced, 
namely, a change in the skin, which commences as a congestion 
of the papillæ and corium, and an exudation of fluid and leuco- 
cytes. This leads, in the superficia parts of the epidermis, to 
the formation of cavities, which, enlarging, and extending, and 
opening on to the surface, and extenging into the depth, ulti- 
mately lead to the formation of an ulcer. But the virus, in the 
form of an artificial cultivation of the streptococcus derived from 
the above ulcer of the cow, when inoculated into the sub- 
cutaneous tissue, that is, when introduced almost directly into 
the vascular system (for all matter injected subcutaneously is 
easily absorbed by the lymphatics and carried into the blood 
system) sets up a general disease resembling to a considerable 
degree in its anatomical features human scarlatina. 

Furthermore, as respects the concern that cow’s milk may have 
in the communication of disease—the consideration which led to 
the present investigations—we have some facts which appear to 
me to afford very suggestive indications for further pathological 
study. As I have pointed out on a previous page, it would 
seem that the milk pure does not contain the organism, but 
(whether or not this observation be confirmed) the milk dtring 
the act of milking is pięty sure to become contaminated 
by the fingers of the milker bringing down into the milk 
particles from the ulceration on the teat. The organism con- 
tained in these particles would find in the milk a goodgmedium 
in which to multiply. Such milk would then practically corre- 
spond to an artificial culture of the streptococcus, such as we 
have found capable of setting up a general disease, when inocu- 
lated subcutaneously into calves. It is true we have as yet no 
experience of the inoculation of a known milk sub-culture into 
the human subject, but in the case of calves we have learnt that 
the general disease resulting from inoculation of an Agar-Agar 
sub-culture had characters closely allied to, if not identical with, 
human scarlatina. Then, feeding of animals with the cultures 
has not yet been tried, so that at present we are without in- 
formation as to the characters of any disease that may be pro- 
duced in calves by that means; whether or not calves fed with 
milk sub-culture of our streptococci exhibit the same pathologi- 
cal states as we have found to be produced by inoculation of 
calves with an artificial culture—states that bear so marked a 
resemblance to those of scarlatina in the human subject. In 
order completely to understand these and other relations, more 
experiments are required, and these I hope soon to have an 
opportunity of making. 

Until I am ina position to state at gréater length the peculi- 
arities of the infective phenomena of the disease under considera- 
tion, I refrain from further comment on its various interesting 
and promising aspects. 
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However diffident I may feel in undertaking tye duties of 
President of the very important Section of Geography at this 
anniversary, I have no right to take shelter under that diffidence 
for any shortcoming in the fulfilment of my task. All I would 
seek at your hands is indulgence for one whose training and 
antecedents have scarcely fitted him for appearing before you in 
a quasi-professorial capacity, and whose brief tenure of a Presi- 
dential chair at a meeting such as this must be regarded as rather 
an incidental passage in the annals of the British Association 
than a fair illustration of its modus operandi, or principle of 
selection in respect to its officers. 

As, to the subject ef my opening address, I know none more 
befitting the occasion than the means of populari§ing the branch 

1 Referring to the commencement made ing1882 of investigation of the 
results producible in the cow by inoculation with the maternal of human 


scarlatina, see p. 67 of report of that year, I would propose that this study 
be extended without loss of time. 
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of science to which the meetings in this Section will be devoted, 
and thus attracting towards it that attention which it merits— 
nay which, in this our country if anywhere, it demands and 
necesgjtates. 

The question is a wide one, but I will endeavour to narrow 
the field Of its discussion to suit our pifrpose of to-day, and keep 
Within reasonable limits. A few words will suffice to lay before 
you the programme. It embraces: first, the uses of geography, 
an exposition of which should prove, and a due apprehension of 
which should admit, the Secessity of its inclusion among the 
special studies of public schools ; secondly, the mode of-impart- 
ing a knowledge of geography so as to render it at once practical 
and engaging ; and finalfy, such illustrations of modern travel 
and research as may serve to demonstrate how urgent is the study 
of geography to all classes in this country. 

Before closing*the subject, I shall endeavour to draw your 
attention directly, if somewhat cursorily, to the progress made 
by travellers and geographers in furthering what I may for the 
nonce describe as the objects of their profession during the past 
year, or since the last annual meeting of the British Association, 
at Aberdeen. But I shall only dwell upon such instances of 
geographical progress as from their character and locality come 
within the range of my personal experience, and serve to illus- 
trate the main argument of this address. 

To begin then with the uses of geography. There are doubt- 
less many who will say demonstration here is superfluous, and 
that if its use ws not admitted it would find no place in school 
studies, which is contrary to fact in many instances ; there would 
be no primers or elementary works ® the subject, whereas they 
may be reckoned by the score; books of travel would be rather 
entertaining than instructive, a charge which many recently 
published volumes would disprove ; and so forth. 

Some again will argue that its uses, such as they are, must be 
restricted to the few specialists who aspire to be geographers, 
and that for the million it is¢nough to carry about a rough idea 
of the four quarters of the globe, the principal countries and 
capitals in them, and a sufficient amount of preliminary instruc- 
tion to understand Bradshaw and Baedeker. A third, and perhaps 
the largest category among educated people, consists of those 
who are indifferent to the whole question, and are content to find 
in geography either an honoured branch of science, or a mere 
nominal study, according to the views of the latest speaker, or 
most plausible reasoner. If it be allowable to apply things holy 
to things profane, no truer illustration of this class can be given 
than the Scriptural definition of men who receive seed ‘‘in stony 
places.” 

To the first of the above I would say that the place which 
geography holds among school studies is not that which it ought 
to hold if its uses were understood and appreciated. Primers 
and elementary books already published are good enough in their 
way, but the instruction they contain is not seriously imparted ; 
and it may be that something ‘tter and more attractive to the 
beginner could be produced. At present all school-books on 
geography may be said, as arule, to be consigned to the shelf of 

. secondary subjects; and this is not the treatment which should 
be re-erved for a study of such real magnitude. By and by it 
will be my endeavour to establish by argument and example the 
indisputable character of its importance. e 

For those who look upon geography as a profession which 
needs rather separate training than general education, and would 
prefer to leave its acquirement to travellers aiming at distinction, 
specialists in Government employ, and the more zealous and 
scientific Fellows of the Royal or any other Geographical Society, 
I can only express my regret that the delusion under which they 
lie unfits them so thoroughly to understand and much less satisfy 
the wants of a rising generation. By denying the universal cha- 
racter of the study they clearly misapprehend its true scope, and 
are dwarfing it to within the narrow limits of a conventional 
school task. 

As £ matter of State or public school education the science 
of geography should in truth be elevated, not degraded. 
In my hufnble opinion it should be placed on a par with classics, 
mathematics, and history, with each and all of which it has 
affinity. Undoubtedly there are accomplishments which come, 
as it were, of themselves, or are the oufcome of lightly-sovn 
seeds in the h8me. These for the most part are rather mechani- 
cal than mental, though some may have advocates to claim for 
them intellectual honour. But a knowledge of geography is not 
to be so acquired: it will not come like handwriting with inci- 
dental practice, nor is it to be gained by mere travelling. To 
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move from place to place, whether across stas or continents, or 
both, to go round the globé@ itself and®visit every important 
country and capital in the track chosen, even to prefer byways 
to railways, and search into obscure and hidden spots rather than 
those which are more geneyally frequented—all this process 
affords admirable matter for the note-book of the man of the 
world and observer, but will not educate in geography, unless 
the student himself has a serious purpose to turn his wanderings 
to the account of science. The cursory description which would 
apply to men and wonen, cattle and conveyances, hotels and 
caravansdries, restaurants, coffee-houses, and the like, in a 
moving panorama, is not always guited to bring out in bold 
relief the physical aspects of a country. ‘i 

To the indifferent and wavering, to those who would wish to 
promote the study of geography if they could feel persuaded that 
it needs promotion, but who would leave to the better judgment 
and experience of others the decision on the whole question ; to 
those who are content to accept the institution of a professorial 
chair in honour to the science, or to leave geographical study%o 
the primitive teaching of their own childhood, whichever course 
be most in accordance with the temper or fashion of the times— 
Ican perhaps do no better than appeal on the grounds of urgency 
—in other words, of the real importance of the cause for which, 
in common with abler and worthier advocates, I would now most 
earflestly plead. . . . 

. . . I almost seem to be treading upon the threshold of plati- 
tudes when seeking to explain why geography should be useful to 
young men of ordinary culture, for whatever career they may be 
destined. In some cases it is naturally more urgent as a study 
thanin others. The military man, for example, should be more 
or less a scientific geographer. His profession may require hiin 
to survey and describe new regions; and a campaign over a 
beaten track should find him acquainted with the minute topo- 
graphy and physical aspect of places, at least the names of which 
are familiar household words. The sailor should in like manner 
bear in mind the configuration and character of sea-coasts, and 
carry about the landmarks of his own observations as well as 
those to which he may refer in books. To both must geography 
be eminently a professional study. But, considering the enormous 
extent of our Indian Empire and colonies, and the many foreign 
States with which we must have intimate relations, is any Eng- 
lishman, I would ask, competent to discuss, much less to serve. 
the interests of his country who knows nothing of the physical 
features, resources, products, population, and statistics of these? 
It seems to me to be the duty of every loya} subject and citizen, 
high or low, rich or poor, to seek information on these heads 
wherever it may be obtained. 

But of all men who should realise geography in its broad, 
comprehensive sense—both as an aid to history, and as a science 
to which history may be subordinate—first in order is the states- 
man, in whose province falls the disposal and partition of 
countries or regions. What should we say of the judge—we may 
be thankful there are none such on tbe English henc&A—who 
not only gave his decision without mastering the merits of the 
case before him, but who was also ignorant of the law and pre- 
cedents which should guide him in the treatment of those 
merits? The argument might apply with equal force to other 
callings from the members of which professional opinions or 
decrees are required by their fellow men. Why, the evil would 
be so great and so palpable that its existence would not be tole- 
rated for a single day : and the only reason why it 7s allowed to 
prevail in matters geographical is that though equally great in 
respect of these it is not equally palpable. ‘The statesman may 
not know the situation of this or that particular palce, nor its 
products and gesources, but neither does the public. One is not 
taught geography any more than the othere so that while 
ignorance and error are brought to bear on a spurious judginent, 
the critic is not in a position to point out the real flaw, and the 
blunderer escapes the scathing condemnation which would other- 
wise await him in the columns of the morning paper. 

Let us syppose a case by way of illustration—a case which 
conveys no exaggerated idea of what happens, or may happen in 
the course of a year—a case which without being an actual occur- 
rence has in it the flavour of actual occurrences. There isa large 
tract of landin the far West or far East, it matters not which. All 
that is known about it is that it is called Laputa or Barataria, and 
that it is situat®d in the central part of a region or continent so 
vast that it might be reasonably called the dargest quarter of the 
globe. Well: it is encroached upon by a powerful neighbour, 
and England requires the preservation of that land’s integrity 
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and independence. Her best instructors on the matter have told 
her that such is her interest, and spe believes them. Interven- 
tion, therefore, becomes necessary ; negotiations ensue ; and the 
whole question revolves itself into a partition of territory and 
demascation of boundary—in other words, the question becomes 
one of geography—what I should cafl, for reasons to be explained 
hereafter—Political Geography. Who, if not the ruling states- 
man, should know the true principle on which to deal with a 
lagge settlement of this nature—one, it may be, involving ethno- 
logical, commercial, humanitarian, quite as much as territorial, 
considerations? Who, if not the agent on the spot, shold know 
the details to regulate the application of the principle? But the 
statesman should be in full possession of his agent’s details, and 
be capable of appreciating them not only from the latest reports 
supplied, but from a certain insight into the matter obtained 
from early study. He should have been coached in that com- 
prehensive kind of geography which would have embraced the 
particular information required. Under present arrangements 
it $ not so. The geography taught at schools is too simple or 
too scientific—too complex or too superficial ; in any case it is 
not the geography which would benefit the Cabinet Minister in 
solving a territorial difficulty any more than would those “ in- 
genuze artes” which have so strong a civilising influgnce on the 
natural man. Experience in classics may forestall’ the faulty 
quotation and false quantity, but fail to suspend the false meve 
on the political board. And it need not be said that, while the 
first, in point of fact, affects the speaker only, the last concerns 
the happiness of the million. ; 

We now reach the second consideration : the mode of impart- 
ing a knowledge of geography so as to render it at once practical 
and engaging; and I may be pardoned if I dwell upon this 
somewhat lengthily, for it involves the gist of the whole question 
before us. It is always easier to detect a flaw than to find a 
remedy, and in the present case the flaw is generally admitted 
by experts. There may be differences of opinion on its character 
and extent, but apparently there are none on its existence. I 
shall have to recur to the first, but would ask leave to dismiss 
the last as established. We are told on excellent authority that 
in our own country the elements of success in geography are 
wanting, and the conclusion has been practically accepted by the 
representative Society of this branch of knowledge. The remedy 
has been suggested, and in a certain sense partially applied, but 
a great deal more remains to be done, and the many views 
entertained and expressed by competent men on the claims and 
requirements of geography in England render necessary a short 
review of what may be called the ‘‘ situation,” including notice 
of work achieved in the direction of reform. . . . 

Of late years the Royal Geographical Society, in pursuance of 
its originally expressed aims and objects, and strong in the ex- 
perience of a long and prosperous career, has endeavoured to 
arouse the rising generation to a sense of their shortcomings as 
regards the particular science in the promotion of which it has 
its owneaéson d’être. It granted prizes to such public schools 
as chose to compete for,them, and after sixteen years’ trial dis- 
continued the grant, owing to unsatisfactory results. It opened 
correspondence with schools and colleges, and made other judi- 
cious and laudable attempts to evoke sympathy and support. 
But all its proceedings have been as it were preliminary, and 
may beeconsidered rather as foundation-stenes of a temple of 
success than the outer walls or any visible part of the building 
itself. A more recent attempt to reach the masses was the 
Exhibition of Educational Appliances. Objects used in geo- 
graphical instruction at home and abroad were collected and 
arranged in galleries hired for the occasion, and the public were 
invited to inspect them. At the same time appropriate lectures 
were periodicallydelivered, by competent and exp@rienced men, 
to the visitors, many of whom were not merely interested ama- 
teurs, but persons actually engaged in school teaching, Attention 
was called to the fact that the Exhibition was purely educational ; 
that there Were in it specimens of German, Austrian, and Swiss 
maps, executed with a finish and detail unusual in our school 
maps at home; but that as the Society’s inquir? embraced 
Universities as well as schools, part df the appliances exhibited 
were used in Continental Universities, though in reality some of 
the finest maps shown were found also in the higher schools of 
Germany and Austria. Besides maps, there were in the collec- 
tion globes, models, and text-books, the presentagions not being 
confined to countrigs yisited by the inspector, to whom the task 
of collection had been intrusted, but from others also; and 
these were further supplemented by contributions from British 
publishers. 
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The result of this new departure—if the term be allowable— 
was pronounced very Satisfactory, and at the close of the Exhibi- 
tion, or in the spring of the present year, the Council considered 
what would be the next best step to take in furtherance of their 
desire to raise the character of geographical study. At a@later 
date, on the,recommendatéon of their Educational Committee, 
they resolved on addressing the Universities to the effect thas 
chairs or readerships be instituted similar to those which were 
at that time filled in Germany by Carl Ritter at Berlin and 
Profs. Peschel and Richthofen at Leipzig. In carrying out the 
resolution alternative schemes were submitted. The Council 
would appoint, under approval of the University authorities, a 
lectuéer or reader in geography, paid owt of the Society’s funds, 
he being accorded a fitting local status ; or each University might 
join with the Council in the matter of payment, and a reader be 
appointed by a committee on which the Sqciety should be 
represented. ... 

It will thus be seen that special efforts have been made and 
continue to be made to popularise a science which has never, so 
far as can be ascertained, held its proper place in the educational 
programme of our schools or Universities. We must not, how- 
ever, lose sight of one important consideration. More remains 
to be done than to institute a chair, a professorship, a reader- 
ship. It must be clearly understood on what general ‘lines of 
study we are about to proceed. Is geography to he taught in its 
full, comprehensive sense, as something involving a knowledge, 
more or less, of mathematics and astronomy, gf ancient, and 
modern history, of ethnology, zoology, botany, geology, of men 
and manners, laws of natigns, modes of government, statistics 
and politics, something requiring in the disciple a quick ear, a 
searching eye, an appreciation of scenery and outer subjects as 
well as physical aspects of country, a power of picturesyue but 
an adherence to accurate description? If so—and I believe I 
have only stated the qualifications of the travelled and finished 
geographer—would it not be well Jo inquire whether the com- 
ponent parts of the science should not be reconsidered, and a 
subdivision effected which would make it easier to deal with than 
geography as now understood, under the terms physical, poli- 
tical, and perhaps commercial? . . . 

Not six months ago I wrote as follows :—‘‘ We are authorita- 
tively told that, at one of our greatest public schools, which may 
be fairly taken as representative of its class, there is no systematic 
teaching of geography at all, but ‘that in the history lessons, as 
well as in the classical lessons, a certain amount of geography is 
introduced incidentally.’ Again, if we look at the Universities 
abroad, it has been found the custom, until quite lately, both in 
France and Germany, to combine the chairs of geography and 
history under one professor. Now the ‘incidental’ character of 
geographical instruction is a tacit declaration of its unimportance, 
which every day’s experience shows to be without warrant ; and 
its combination with history may be an expedient to render it 
less distasteful than it appears as a separate study. But a useful 
hint may be taken from the Continental practice, and a partial 
fusion of two departments effected, which would commend itself 
to common-sense, and, to judge from the recorded opinions of 
certain of our educational experts, might not be objected to by 
head masters in England collectively. Let us, then, endeavour 
to extract from the lessons of conventional geography that part 
which is inseparable from the study of nations and people, and 
place it under a new and more appropriate head. In this view, 
so-called ‘political geography,’ stripped of its purely scientific 
belongings, would be taught in connection with history, and 
made an essential ingredient in the early training of British 
statesmen, whose after-reputation should be more or less the 
outcome of a University career, the grounding of % public or 
grammar school, or private tuition. It is dificult to recancile 
the amalgamation of what may be considered ‘scientific’ ges- 
graphy with history. One is as thoroughly apart from the other 
as geology is from astronomy.” 

The meaning of the verbal combination “ political geography ” 
requires some kind of analysis. Conventionally, and in an 
educational sense, it is the description of the political orearbitrary 
divisions and limits of empires, kingdoms, and States ; their in- 
habitants, towns, natural productions, agriculture, manufactures, 
and commerce, as welbas laws, modes of government, and social 
ofganisation—everything being viewed with reference to the 
artificial divisions and works made by man. Accepting this in- 
terpretation of its objects, who can hesit&te to admit its palpable 
and immediate relation to history? The mathematical science 
which investigates the physical character of territory and terri- 
torial boundaries is in this case but a secondary requirement, and 
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can be always fairly disposed of in the recognition of results. 
Otherwise, we have simply commercial geégraphy with ethno- 
. [J . “ye . 

graphy, and considerations which we may call political in the 
present but which are undoubtedly historicafin the past. Surely, 
then, $ would be wise and reasonable to combine the studies of 
history awd political geography—puttiag a wider interpretation 
than the conventional one upon the latter designation in such a 
manner that the two together should be just the so:t of pabulum 
dispensed to the rising generation of statesmen, diplomatists, and 
all who aspire to the name, of politician, in its higher sense of 
capability to promote as well as to discuss the national welfare. 

And admirable lecture on ‘‘ Geography in its Relation to His- 
tory” was delivered byeMr. James Bryce—the late Under- 
Secretary for Foreign Affairs—in connection with the recent 
London Exhibition of Geographical Appliances. Those who 
are acquainted with it will readily understand why I pause to 
remark on its enlightened teaching ; to those who have not that 
advantage I would explain that it seems to embody the argu- 
ments of Modern Thought on the important question we are now 
considering, and that a brief allusion to it is therefore no irre- 
levant introduction here. The lecturer, seeking to demonstrate 
that history and geography touch one another in certain relations 
and interests, laid down the proposition that man is, in history, 
more or less ‘‘ the creature of his environment” ; that “on one 
side, at all events, he is largely determined and influenced by 
the environment of nature”; and that ‘‘it is in discovering 
the different effyets produced on the growth of man as a political 
and State-forming creature by the geographical surroundings in 
which he is placed” that one pointeof cortact is found. He, 
moreover, maintained that man, ‘‘ although he may lift himself 
above his environment, cannot altogether escape from its power.” 
Dividing® the influences thus exercised into three classes, he 
showed that those arising from the configuration of the earth’s 
surface affected movements of races, intercommunications, and 
barriers of separation; that those belonging to climate affected 
the occupation or abandonment of particular localities on the 
score of health, fertility, or non-fertility of soil, and consequently 
commerce and cultivation; and that those which owed their 
existence to natural products unmistakably directed the energies 
of peasantry and ptople into certain fixed channels of enterprise 
—a result which applies to the zoology as well as to the mineral 
and agricultural resources of a country. He made the very 
true observation that the ‘‘animals affect man in his early sta e 
in respect to the enemies he has to face, in respect to his power 
of living by the chase, in respect to the clothing which their furs 
and skins offer to him, and in respect to the use he is enabled to 
make of them as beasts of burden or of food” ; and he therefore 
concluded that ‘‘zovlogy comes to form a very important part 
of the environment out of which historical man springs.” A 
volume might well be written on this suggestive theme alone; 
and if, as I believe, the proposition of a human being’s depend- 
ence on environment be admissible in its entirety, what a field of 
speculation is open tothe inquirer! A condition held applicable 
to the unreckoned millions of to-day must have had a marvellous 
effect in giving character to original Man! 

This conception of man’s environment supposed heads or 
branches of geography, all bearing upon history, which might 
be distinguished by names such as ethnological, sanitary, com- 
mercial, linguistic, political and military, legal—the last leading 
to the consideration of the Suez Canal and sea-channels in 
which several States have interests. As time, however, will not 
allow me to quote the lecturer’s apt and well-put illustrations 
which followed, I may mention that the express object with 
which they gyare introduced was to show how ‘‘the possession 
of geographical knowledge, and a full grasp of the geographical 
conditions ” with regard to some of the leading countrics of the 
world, ‘‘ will enable a person studying their history to make the 
history more intelligible and real.” In strict conformity with 
this opinion, and in the conviction that the want of geographical 
knowledge and ‘‘ full grasp” of geographical conditions will be- 
tray meg in power to commit dangerous mistakes, calculated to 
injure theenational prestige and credit, and men out of power to 
become their upholders in error, I would express the hope that, 
in any future arrangements which may be perfected for the better 
education of our countrymen, while physieal and scientific geo- 
graphy are invésted. with a degree of prominence and honour fo 
which they have hitherto never attained, that branch of study 
which we have been actustomed to call political will be recon- 
sidered and, if necessary, newly defined by competent men. The 
conclusion at which I have myself arrived—one which I am 
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quite ready to abandon before the arguments of sounder reason 
—is that we have here somethig which belongs mainly to history. 
and, in such light, its scientific should be separated from its non- 
scientific elements. A partition should be made which would 
equally suit the mind of the student whose tendencies are rather 
towards metaphysics than nfathematics, as of him who is a 
votary of practical science only. I do pot presume to touch 
upon the action of Universities, except to say that I can con- 
ceive no better example could be afforded that the intellect gf 
England had due regard for the material interests of England 
than by the creation of a chair fur scientific geography and 
the relegation of that which is non-scientific to the chair of 
history... . ag 

Time warns me that I have detained you long enough, and 
that if my illustrations apply to the argu.nent intrusted to your 
consideration, the application should at once be made evident. 
To my own mind the bearing is clear. A Boundary Commis- 
sion represents the three branches of Science, Research, and 
Diplomacy—in other words, all that comes under scientific gee- 
graphy and political geography. The first, you will understand, 
comprises the survey of country, mapping, and determination of 
localities. The second has to do with the definition of territorial 
limits, and, jn such sense, with history, ethnology, and iaws of 
nations. That all this has been done, and well done, on the 
pregent occasion is not disputed, any more than that enlightened 
attention will be given to the due disposal of results. But are 
not these matters of sufficient importance to be taught as daily 
lessons in our schools, and presided over in University chairs ? 
Even those barren and desolate lands of which we have now 
spoken—and I have myself traversed many miles of such, some, 
indeed, in the near vicinity of the Perso-Afghan frontier, be- 
tween Herat and Farah—they may have a meaning which can 
only be understood by the initiated, by those who have made 
them a long and seriously-undertaken study. To the many they 
are but miserable deserts displayed in incomplete maps ; to the 
few they may have a value far beyond their outer show. Were 
I asked to sketch out the kind of manual which might be useful 
in preparing officers for dealing with questions such as these, I 
would solicit reference to a late paper which J contributed to a 
quarterly journal, and which I have once before quoted. In it 
I stated :— 

“ Asia itself is a stupendous study, Lut the difficulties may be 
smoothed to the learner by the judicious enployment of method 
which, after disposing of essential generalities, would naturally 
tend to division and subdivision. The first woald imply a region 
such as Turkestan; the second, a yroup ‘of States or single 
States only, such as Bukhara and Khiva. Given, then, a parti- 
cular area, the next consideration should be to explain its physi- 
cal geography. This should comprise the scientific description 
of its mountains, rivers, and valleys. Its geography should be 
co nprehensive in respect of direction, elevation, watersheds, and 
connection with plains and plateaus; its hydrography should 
treat of sources and mouths, basins, drainage, and cona.ction 
with lake and swamp. Climate and the more important forms 
of animal and vegetable life should follow in due course ; indeed, 
something of geology, zoology, and botany, and it may be more 
besides, might reasonably be added to satisfy the requirements of 
purely scientific teaching. After science, history would follow, 
and, joined to history, an account of the religion, manners, and 
customs of the people, as affected by the historical narrative ; 
a statement of the artificial lines of separation which have re- 
placed natural boundaries in consequence of the wars, revolu- 
tions, q arbitrary changes which have characterised certain 
reigns or epochs; an exposition of the form or forms of govern- 
ment in vogue at different periods; and, finally, a chapter on 
trade and coffmerce, including a notice of indyenoas products 
and manufactures. Maps, applicable to relations of territorial 
changes, would be of immense value ; and an historian’s criticism 
on these relations, if offered in that fair spirit which alone 
is justified in tomposing history, would be an infispensable 
complement,” . . 
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Considering the Bey Méans of Comparing ang Reducing Mag- 
netic Observations. Prawn up gy Prof. Balfour Stewart.—It 
is with deep regret that the Com uittee record the death of one 
of their number—Capt Sir Frederick Evans, so well known for 
the yaluable contributions which, he had made to terrestrial 
magnetism. His eminent scientifit qualities combined to make 
him a greatly esteemed member of this Committee, who now 
deplore his loss. ° : 

e phe Committee have added to their number the following 
gentlemen :—The Astronomer-Royal, Mr. William Ellis, Prof. 
W. G. Adams, and Mr. W. Lant Carpenter. They coald hardly 
consider their list complete without the addition of the first two 
names,wand they are glad tRat, although not members of the 
British Association, these gentlemen were not unwilling to serve 
on one of its Committees. 

Since the last meeting of the Association Mr. G. M. Whipple 
has made a comparison between the method :f obtaining the 
solar-diurnal variation of declination adopted by Sir E. Sabine 
ag that of Mr. Wild, These methods were applied to three 
years’ observations at the Kew Observatory, and the results were 
compared with those deduced by the Astronomer-Royal from 
the same three years at Greenwich. The comparison will be 
found in Appendix 1V. to this report. 

The Committee think that this comparison desérves careful 
study, but they do not feel themselves able to pronounce aSeyet 
upon the comparative merits of these various methods. Never- 
theless, they are of opinion that it is highly desirable to record 
the daily mean values (undisturbed) of the three magnetic ele- 
ments side by side with their solar-diurnal variations. 

It will be seeen by Appendix III. that Sir J. Henry Lefroy 
has continued his comparison of the Toronto and Greenwich 
observations. He has obtained from the smooth curves—that is 
to say, taking Mr. Wild’s method—results which appear to 
show tha’ the turning-point of the declination is decidedly later 
in local time at Toronto than at Greenwich. Sir J. H. Lefroy 
attributes this to the fact that these two stations are on different 
sides of the Atlantic.+ 

Appendix II. exhibits, by aid of a diagram, an interesting 
comparison of Senhor Capello between the diurnal variation of 
the inclination and that of the tension of aqueous vapour. It 
is remarkable to notice the great similarity between these varia- 
tions ; a similarity which holds separately for each month of the 
year. Senhor Capello hopes that these results may be confirmed 
by a more extended series of observations. 

The researches to which allusion has now been made refer to 
the solar-diurnal variation, excluding disturbed observations. 
With respect of disturbances, Sir J. Henry Lefroy has con- 
tinued his comparison of Toronto and Greenwich, and his results 
are indicated in Appendix IIT. 

Prof. W. G. Adams has, it is well known, made, in connec- 
tion with another Committee, extensive comparisons between 
the simultaneous traces of magnetographs in various places. 
He is at present engaged on such an undertaking, and the Com- 
mittee are in hopes that when this is completed he will give 
them the benefit of his’experience. The subject is an extremely 
interesting one, and it seems not impossible, judging from the 
Greenwich results as obtained by Sir G. B. Airy, that magnetic 
disturbances may be in a great measure due to earth-currents, 
so that gn easy approximate method of recording the latter may 
be obtained from magnetograph indications. 

The Rev. S. J. Perry and Prof. Stewart (Appendix V.) have 
completed their preliminary comparison of certain simultaneous 
fluctuations of the declination at Kew and at Stonyhurst in a 
paper which has been published in the Proceedings of tHe Royal 
Society, No. 241, 1885. The results are virtually those which 
were stated in the last report of the Committee. The comparison 
is being continu€d and extended. 

Prof. Stewart and Mr. W. Lant Carpenter (Appendix VI.) 
have given the results of other four years’ reduction of Kew 
declinatiow disturbances classified according to the ‘age of the 
moon. ‘These are very similar to the results of the first four 
years given in our last report. The same observer#give a com- 
parison, extending over four years, between declination disturb- 
ances and wind values, which appears to them to show that 
there is some relation between these two phenomena. They are 
anxious to continue and extend both these inquiries. 

Prof. Stewart has pointed out certain genera) considerations 
which appear to indicate that the solar-diurnaf variation may 
perhaps be caused*b9 electric currents in the upper atmospheric 


1 See Appendix by Sir G B. Airy to the Greenwich Observations, 1884. 


. 
regions. Dr. Schuster has likewise made a preliminary applica- 
tion of the Gaussiar analysis, tending to confirm the hypothesis 
that currents in the upper regions @re the cause of these 
variations. ! i ; 

By this analysis Dr. Schuster ohtains certain relations between 
the solar-diurnal variationg of the three magnetic elements which 
ought to hdtd on the hypothesis that these variations are caused 
by currents in the upper atmospheric regions. One of these is 
that the horizontal force component of the daily variation ought 
to have a maximum or minimum at the time when the declination 
component vani-hes—that is to say, attains its mean position. 
Another is that the horizontal force ought to be a maximum 
in the morning and a minimum in the gfternoon in the equatorial 
regions, while in latitudes above 45° the minimum ought to take 
place in the morning. A third is that in the equatorial regions 
the maximum of horizontal force ought to he coincident with 
the minimum of vertical force, and vice versd. 

These conclusions are sufficiently well confirmed by observa- 
tions, and thus render hopeful the first attempt to apply the 
Gaussian analysis to the solar-diurnal variation. 

The appendices of Capt. Creak (1.) and of Dr. Schuster 
(VII.) have reference to this subject, and indicate the import- 
ance of some action being taken by the Committee to prepare 
for a thorough application of the Gaussian analysis to the mag- 
netic variations. It will be seen from the remarks of Dr. 
Schuster that some time must elapse before observations are 
obtained sufficiently good and complete to justify a systematic 
application to them of mathematical analysis.” This circum- 
stance has induced the Segretary to lay before this Committee 
in Appendix VIII. a provisional working hypothesis regarding 
the cause of the periodic variations of terrestrial magnetism 
which has gradually grown up by contributions from. various 
quarters. 

While this Committee do not hold themselves responsible for 
the various statements contained in this hypothesis, they would 
point out the desirability of ascerfaining to what extent well- 
known magneto-electric laws may succeed in accounting for the 
phenomena of terrestrial magnetism, and likewise the desirability 
of ascertaining to what extent the magnetic earth appears to be 
subject to the laws of ordinary magnets. 

A preliminary working hypothesis of this nature might serve 
to elicit facts while the material for the Gaussian analysis is being 
completed, and it would add to the interest of the final result if 
we should obtain reason to think that electric currents in the 
upper atmospheric regions are at once the imediate causes of 
magnetic variations and the effects of atmospheric motions in 
these regions, so that a knowledge of the one set of currents 
might possibly enable us to determine the other. 

Finally, in Appendix IX. we have a list drawn up by Sir J. 
Henry Lefroy of the various stations where magnetic observa- 
tions of any importance have been made, 

The Committee have drawn Io/, Io®, and returned to the 
Association a balance of 29/. 10s. They would desire their 
re-appointment, and would request that the sum of 50/. should 
be placed at their disposal, to be spent as they may think best 
on the researches mentioned in this report. 


Third Report of the Committee, consisting of Prof. Balfour 
Stewart (Secretary), Prof. Stokes, Prof. Schuster, Mr G. John- 
stone Stoney, Prof. Sir H. E. Roscoe, Capt. Abney, and Mr. 
G. F. Symons, appointed for the Purpose of Considering the Best 
Methods of Recording the Direct Intensity of Solar Kadiation.— 
The Committee, in conformity with their last report, have had 
constructed by Mr. Casella an instrument of the following 
description :—It consists of a thick-sided copperscigbe, one side 
of which is to be exposed to the sun. In the thickness of this 
side are inserted two thermometers; a third is put in thé side 
opposite ; while the bulb of a fourth occupies the hollow centre. 
If the readings of these instruments are found to have any 
constant relation, the fourth instrument will be replaced by a 
flat bulb thermometer exposed to the sun’s rays through*a hole 
in the sun-ward side of the cube. The Committee suggest that 
they be re-appointed, and that the sum of 20/7. be ag@in placed 
at their disposal. 


Fron the Report of a Committee, consisting of Profs. G. ff. 
Darwin and Y. C. Adams, for the Harmonic AMalysis of Tidal 
Observations. Drawn up by G. H. Darwin.—Major Baird’s 
“ Manual of Tidal Observations” is mow printed, and will be 


1 An account of these researches will be found in the PAi? Mag., April 
and May 1886. 
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sold by the British Association, 22, Albemarle ‘Street, W. The 
Indian tidal results of all previous years, amd those given in the 
various reports to the British Association, have been reduced by 
Major Baird to the standard form recommended in the report of 
1883.e To these have been added the results derived by the 
United States Coast Survey, and thegvhole has been published 
in the Proceedings of the Royal Society, No. 2399 1885, in a 
paper by Major Baird and Prof. Darwin. In the course of the 
Indian tidal operations a discussion has arisen as to the deter- 
mination of a datum-level for tide-tables. The custom of the 
Admiralty is to refer the tifes to “the mean low-water mark of 
ordinary spring tides.” This datum has not a precise scientific 
meaning, as the diurnal tiles enter into the determination of the 
datum in an undefined manner; and it follows that two determin- 
ations, both equally defensible, might differ sensibly from one 
another. A datym-level should be sufficiently low to obviate 
the frequent occurrence of negative entries in a tide-table, and 
it should be rigorously determinable from tidal theory. It is now 
proposed to adopt as the datum-level at any new ports in India, for 
which tide-tables are to be issued, a datum to be called ‘‘the 
Indian spring low-water mark,” and which is to be below mean 
sea-level by the sum of the mean semi-ranges of the tides Ma, 
Sa Ky, O; or, in the notation used below,— 

Hn + H, + H’+ Ho 
below mean water-mark, This datum is found to agree pretty 
nearly with the Admiralty datum, but is usually a few inches 
jowet. The d&finition is not founded on any precise theoretical 
considerations, but it satisfies the conditions of a good datum, 
and is precisely referable to tidaP theory. If, when further 
observations are made, it is found that the values of the several 
H’s reqyire correction, it is not proposed that the datum-level 
shall be altered accordingly, but, when once fixed, it is to be 
always adhered to. The report then shows how harmonic 
analysis might be applied to the reduction of a short series of 
tidal observations, such as ntight be made when a ship lies for 
a fortnight or a month in a port. ‘The method has been applied 
by Mr. Alnutt to the computation of tide-tables at Port Blair 
and several other ports, and the computed results are compared 
with those given both by a rigorous instrument and by actual ob- 
servation. It is remarked that, while better agreement was to be 
desired, the errors are inconsiderable fractions of the whole in- 
tervals of time and heights under consideration. An attempt 
made to detect the nineteen-yearly tide by observations at 
Karachi has led to the belief that it is extremely improbable 
that this important datum will ever be detected. 


P. T. Main presented a Report on our Experimental Know- 
ledge of Certain Properties of Matter.—The report di-cussed 
recent work on the testing of Boyle’s law for very low as well as 
for very high pressures, the researches of Amagat and C. Bohr 
being included. It then passed to the verification of Gay-Lussac’s 
law. Recent researches on the saturated pressures of vapours at 
various temperatures, especially those of Ramsay and Young, 
were next considered, especially to determine (1) whether 
statical and dynamical methods of observation lead to similar 
results ; (2) whcther the pressures of ice and of water-vapour are 
the same at the same temperature. The important question of 
the presspre of mercury-vapour, and mgdern research in the 
- determination of the critical points of nitrogen and other gases, 
and in the measurement of vapour-densities, were also included. 


Prof. George Forbes presented the Report of the Committee 
on Standards of Light.—The Committee had met repeatedly 
during last winter. It had been proposed in last year’s report to 
carry on experiments on electrical standards in the hope of 
arriving at an absolute standard of light. One of the first steps 
was to discover a means of reproducing a definite temperature, 
and certain experiments were proposed for this purpose. At one 
of the first meetings of the Committee Capt. Abney announced 
that be had already found a means of doing this in a different 
manne to that proposed in the Committee’s report, and depend- 
ing only upon the change of resistance of the carbon filament. 
Under these circumstances the Committee left this part of the 
experimental investigation to be reported upon by Capt. Abney. 
His further researches had, however, ledehim to believe that the 
‘law which h@had announced to the Committee did not hold with 
all qualities of carbon filament. Hehad, however, been engaged 
upon further experimehtal researches, which were almost ready 
for publication, and which had an important bearing upon the 
labours of the Committee. In last year’s report attention was 


drawn to the value of the pentane standard of Mr. Vernon 
Harcourt as a practical reproducible standard, and Mr. Rawson 
had been since then engaged€n a furthér examination of that 
standard. Sir James Douglass had also made some experiments 
which were not quite completed, but had gone so far as to give 
great promise. Some accourt of the experiments in that report 
had been expected by the Committee, but the absence of Sir 
James Douglass on official business had igterfered with this. At 
one of the first méetings of the Committee the Secretary showed 
what he had done in the way of improving thermopiles such as 
it was hoped would be of use in the investigations recommended 
in last year’s report, and he was instructed by the Committee to 
proceed with the construction of the instrument, which had been 
completed, and was now to be placed before the Secon and 
described in a separate paper. The Committee requested to be 
re-appointed, with a grant of 25/. 


Report of the Committee on Electrolysis, presented by Prof. 
Oliver J. Lodge (Secretary).—The report, which was only an 
interim report, stated that only one meeting had been held, but a 
large amount of correspondence had passed, as well as work 
done by the various members. This work was discussed in 
separate papers. The Committee asked to be re-appointed with 
a grant to defray the expense chiefly of printing selected memoirs, 
and of getting pure substances. 


Report of the Committee on English Channel Tides, —The 
Committee had received the records of the self-recording tide- 
gauges at Dover and Ostend for the four years 1889 to 1883. 
These are so bulky that they content themselves with discussing 
in an appendix to the report the records of four periods of a 
fortnight in the year 1883, namely, at the solstices and the equi- 
noxes. Of these diagrams were shown. The Committee suggest 
that they hand over their papers and records to the Committee 
for the Harmonic Analysis of Tides. 


Prof. Johnson submitted the Report of the Committee Jormed 
in Canada to establish a System of Tidal Observations in that 
Country.—He said they had communicated with the Government 
in the matter, and while, owing to the expense at present incurred 
in hydrographical work on Lake Ontario and elsewhere, the 
Government had not yet given their consent, it was hoped that 
before long their object would be attained. The Committee 
asked for re-appointment. 


Report of the Electrical Standards Committee, presented by 
Mr. Glazebrook (Secretary).—Kighteen standard coils have been 
tested during the year, and certificates of their value is-ued. 
The attention of the Secretary was called’ to the fact that the 
paraffin in some of the coils showed a trace of green coloration 
round the edges. This has been shown to arise from the action 
of a small amount of acid, left in the paraffin, on the copper of 
the case and connecting-rods, and the Committee are considering 
how to deal with the difficulty. At present the insulation resist- 
ance of the coils is extremely high, amounting t» as much ax 
8000 megohms. The Committee wish to express theirsense of 
the great desirability of establishing a,National Standardising 
Laboratory for Electrical instruments on a permanent basis, 
and their readiness to co-operate in the endeavour to secure the 
same. The Committee apply forre-appointment, with the addition 
of the name of Mr, J. T. Bottomley. 


Second Report on the Fossil Plants of the Terflary and 
Secondary Beds of the United Kingdom, by F. S. Gardner.— 
Attention has been devoted exclusively this year to the fos~il 
flowering or phanerogamous plants. The results point to the 
conclufion that while the Gymnosperms, to which the Conifer. 
belong, are of the highest antiquity, there are no angiospermous 
plants in Bridish rocks older than the Secondary, if we except 
the problematic plant known as Spirangiun® Even so late as 
the Lias no indisputable Angiosperm has been discovered within 
our area, for the supposed Monocotyledons from the Raxtics, 
near Bristol, hitherto referred to the fa nily of l’ondyweeds uner 
the name Wajadita, are really cryptogamic plants of the mos» 
tribe, closely allied to the river moss Fontinalis. This group 
had not previously been feund fossil, and, so far as it gos, would 
indicate rather a temperate climate. It is important to notice 
that these conclusions are shared by, Prof. Williamson, Mr. 
Carruthers, and by all botanists who have examined them, as 
well as by Mr. Brodie, the possessor of the specimens. The 
Lilia, Benson¥a, and other supposed Monocotyiedons of similar 
age are very imperfectly preserved, and *d8ubtless referable to 
Cycads, a family which abounded then. 


‘and the other a jointed cane-like stem. 


480 


—_~ 2 = i 





. . $ 
We have examined a large number of specimens of the anoma- 


lous Jurassic plant* described by Carruthers às I¥i/Lamsonia. 
‘Though there are stifl mavy difficulties in the way, our own 
examination of the specimens in London, Manchester, Cam- 
bridge, and elsewhere tends to confirm Saporta’s view, referring 
then? to the group of Panxdanacde, so far as that there does 
appear to be vestiges, in some cases at least, of lignitic structure 
which may represent tle areolx or carpels. These rather minute 
cavities and the lignitic matter surrounding "them fall away on 
e®posure to the air, and only traces of them are visible. Should 


Saporta’s contention be upheld, [Villidmsonia will be by far the ; 


most perfectly known of the Secondary Angiosperms, since 
all the grgans of fructificatioa and even of foliation are more or 
less known. j 

A still more definite Monocotyledon is the Podocarya, from 
the Inferior Oolite, originally figured by Buckland, and re- 
described by Carruthers. Its resemblance to the fruit of 


. Williamsonia, as interpreted by Saporta, is extremely striking, 


and on sugyesting this to that author, he replied that he was in 
the act of preparing an important work on the very subject, 
The same work is to include an illustration of the most recent 
member of the group, obtained from the Grey Chalk of Dover, 
and which we thought advisable to communicate to him. 

Next in point of age, among English Monocotyledons, to the 
Lodocarya is the Kaidacarpum, from the Great Oolite, glso 
described by Carruthers, and by him referred to the Pandance. 
We have been able to ascertain that a second species, hitherto 
supposed to be of Cretaceous age from the Potton Sands, is a 
derived fossil, and undoubtedly Jurassic. A third species was 
originally figured, without any ref rence in the letter-press as to 
its age or locality, by Lindley and Hutton as S:rodilites Buck- 
landı; this, however, is far more likely to prove a Jurassic than 
a Cretaceous fossil if found, and the genus should not be in- 
cluded in lists of plants of the latter age. 

The oldest Monocotyledons thus appear to be referable to the 


Landanee, a group of plants distributed in widely distant and ' 


remote oceanic islands, and whose fruits are still met with at 
sea in drifts of vegetable matter. 

Next to these in antiquity are two very monocotyledonous- 
looking fragments from the Jurassic of Yorkshire, which have 
been fully described in the Geological Ma,azine for May and 
August. The one is apparently an unopened palm-like spathe, 
Mr. Brodie possesses 
an undoubtedly monocotyledonous leaf-fragment from the Pur- 
beck of Swindon. 

The Aroidee have long been supposed to be a group of very 
high antiquity, but there are good reasons for believing that the 
supposed remains of aroideous plants from beneath the Tertiaries 
are, without exception, referable to other groups, and actually 
there are no known traces of them earlier than the Middle 
Eocene, when they become by no means uncommon. 

In a similar manner the fruits once supposed to represent 
palms in the Paleozoic and Mesozoic rocks have been gradually 
removed or suppressed, and, unless the fragments of palm-like 
wood in the Gault at Pofkestone are taken into account, there are 
no traces of palms in any of our Secondary strata. They, how- 
ever, appear as low down in our Eocene as the Woolwich 
series. 

The supposed liliaceous or Dracena-like stems from the 
Wealden; so frequently mentioned by Mantell, are not easy now 
to identify ; but it is very probable that certain stems of Fxdo- 
génites in the British Museum are those intended, in which case 
they are of course cycadeous. The Wealden has, indeed, so far 
yielded no trace whatever of any more highly organised “plants 
than ferns and Gymnosperms, and this, when we consider that 
Monocotyledons were undoubtedly in existence, isea fact that 
should be of grea? significance to speculative geologists. The 
sediments must represent the deposits of the drainage system of 
a large area, for they are of vast extent and thickness, varied in 
character, and abounding in remains of trunks and stems, fruits 
and foliage of plants. In them, therefore, if anywhere, we 
might reasonably expect to find at least the traces @f reed and 
rush, but the swamps seem to haveebeen tenanted only by 
Equisetum and ferns, and the forests by Cycads and Conifers. 

Angiosperms are absent throughout the Neocomian and Gault 
of Britain ; and it is only in the White Chalk that we meet with 
any indications of them. 

Of the gymnospermous section of Phaneroganfs the records 
are very different. ®* To refer here to the earlier Secondary 
Coniferze and Cycadeæ would be quite beyond our province, 
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and it is only those of the Cretaceous, as the last discoverable 
ancestors in our are£ of the Eocene flora, that are of immediate 
interest. These belong, excluding Cycatis, chiefly to the newest 
| section of the Conifefe, the Pine family. We are able to make 
| the following contribution to our knowledge of these :—®22ites 
| Axdrei, Coemaus (Gaula Folkestone); 2. Vallensi®, sp.nov. 
-| (Wealden, Brook Point, Isle of Wight); 2. Carruthersi, sp.nov. 
(Wealden, Brook Point, Isle of Wight) ; Z. cylindroides, sp.nov, 
(Lower Greensand, Potton); P. Pottonicns s, sp.nov. (Lower 
ı Greensand, Potton). These are dgscribed and figured; the 
report then gives a list of thirteen species of British Cretaceous 
; Coniferse previously described. 
Passing to the Tertiary forms the weport refers to leaves in 
| the basement bed of the London Clay at Colden Common, be- 
tween Bishopstoke and Winchester: the blocks of clay in which 
the leaves occur are derived, but the plants are ellied to the Alum 
Bay flora ; there are no palms. 
Much work has been done in collecting at Sheppey, but there 
are great difficulties in the way of determining the fruits, 
A large series of leaves of Sizilacee has been obtained from 
| Bournemouth, by means of which the number of good species is 
now reduced to five. 
| The leaves of Stlacee are highly characteristic, and can be 
, determined with a large degree of certainty; but it is quite 
,; improbable that such will be the case with very many of the 
| families of Dicotyledons. 
| Fortunately fruits and even flowers are comparaively abundant 
, at Bournemouth, and we consequently anticipate little difficulty 
, in determining leaves belogging to such easily distinguishable 
fruits as Alnus, Tilia, Acer, Carpinus, the Leguminose, and 
: many others, but the residuum with indeterminable fruits, or 
fruits that will not float, may be very large. We #e thus 
i brought to the question, whether any value beyond that of mere 
| landmarks, or aids to the correlation of rocks, can be attached 
, to the determinations of fossil dicoyyledonous leaves arrived at 
when fruits are absent. Nearly every Tertiary and even many 
Cretaceous floras are said to comprise Quercus, Fugus, and 
Corylus, to select these as typical examples. Now, we very 
much doubt whether the fruits of these genera have been met 
with in any strata older than the Upper Miocene, we might 
almost say the Pliocene; whilst in the latter the fruits of at least 
two of them are very far from uncommon. Fossil hazel-nuts 
are well known to abound in forest beds such as the one at 
Brook, in the Isle of Wight, and at Carrickfergus. It does 
appear to us that it would have been wiser and more consistent, 
when arriving at these determinations, to have taken the absence 
of fruits into account, when these were such as would naturally 
have been preserved. The large proportion of fossil dicotyled- 
onous leaves that have been referred without any hesitation to 
living genera, must strike every one, in comparison with the 
relatively few associated fruits that have bgen determined other- 
wise than as Carpolithes—a name which is a confession of failure, 
It will thus be seen that in our opinion the fossil Dicotyledons of 
our own Eocene must be dealt with in a manner different from 
that pursued by the majority of foreign writers on kindred 
subjects, and that a revision of much of their work is urgently 
needed. 


Report on the Caves*of North Wales, by Dr. H. Hicks, F.R.S. 
—The explorations have been confined to the caverns of Ffynnon 
Beuno and Cae Gwyn, in the Vale of Clwyd. Among the 
remains discovered in these two caverns up to the commence- 
ment of the work this year there were over eighty jaws belonging 
to various animals, and more than 1300 loose teeésh, including 
about 400 rhinoceros, 15 mammoth, 180 hyzena, and 500 horse 
teeth. Other bones and fragments of bones occurred alse in 
very great abundance. Several flint implements, including 
flakes, scrapers, and lance-heads, were found in association with 
the bones. The most important evidence, however, obtained in 
the previous researches was that bearing on the physical changes 
to which the area must have been subjected since the caverns 
were occupied by the animals. During the excavations isbecame 
clear that the bones had been greatly disturbed by water action, 
that the stalagmite floor, in paris more than a foot in thickness, 
and massive stalactites mad also been broken and thrown about 
in fll positions, and that these had been covered Afterwards by 
clays and sand containing foreign pebbles, This seemed to 
prove that the caverns, now 400 feet dbove Ordnance datum, 
must have been submerged subsequently to their occupation by 
the animals and by man. One of the principal objects, there- 
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fore, which the Committee had in view this year was to critically Í 


examine those portions of the caverns not previously explored, 


so as to endeavour to drive at the true cause of the pecaliar ` 


conditions observed. When the explorations were suspended 
last yeas in the Cae Gwyn Cave it was supposed that we had 
just reacheg a chamber of considerable gjze, but after a few days’ 
wark this year it was found that what appeared to be@ chamber 
was a gradual widening of the cavern towards a covered entrance. 
The position of this entrance greatly surprised us, as hitherto we 
had believed that we were gradually getting further into the 
limestone hill. The rise in’ the field.at this point, however, 
proved to be composed of a considerable thickness of glacial 
deposits heaped up against, a limestone cliff. A shaft, 20 feet 
deep, was opened over this entrance from the field above. The 
beds were carefully measured by Mr. C. E. De Rance, Mr. 
Luxmoore, and thg writer, during the prosecution of the work, 
Below the soil, for about 8 feet, a tolerably stiff boulder-clay, 
containing many ice-scratched boulders and narrow bands and 
pockets of sand, was found. Below this there were about 7 
feet of gravel and sand, with here and there bands of red clay, 
having also many ice-scratched boulders. The next deposit met 
with was a laminated brown clay, and under this was found the 
bone-earth, a brown, sandy clay with small pebbles and with 
angular fragments of limestone, stalagmite, and stalactites. On 
June 28, in the presence of Mr. G. H. Morton, of Liverpool, 
and the writer, a small but well-worked flint-flake was dug up 
from the bone-earth on the south side of the entrance. Its 
positidn was about 18 inches below the lowest bed of sand. 
Several teeth of hysena and reindeer, as well as fragments of 
bone, were also found at the same a ; and at other points in 
the shaft teeth of rhinoceros and a fragment of a mammoth’s 
tooth. ne rhinoceros tooth was found at the extreme point 
examined, about 6 feet beyond and directly in front of the 
entrance. It seems clear that the contents of the cavern must 
have been washed out by marine action during the great submer- 
gencein mid-Glacial fme, an& that they were afterwards covered 
by marine sands and by an upper boulder-clay, identical in 
character with that found at many points in the Vale of Clwyd 
and in other places on the North Wales coast. The bone-earth 
seems to diminish in thickness rather rapidly outwards under the 
glacial deposits, but it was found as far out as the excavations 
have been made. Here the bone-earth rests directly on the 
limestone floor, with no local gravel between, as in the cavern. 
It would be interesting to know how far the cave-earth extends 
under the glacial deposits, but this could only be ascertained by 
making a deep cutting through the terrace of glacial deposits, 
which extends for a considerable distance in a westerly direction. 
The glacial deposits here are undoubtedly in an entirely undis- 
turbed condition, and are full of smooth and well-scratched 
boulders, many of them being of considerable size. Among the 
boulders, found are granites, gneiss, quartzites, flint, felsites, 
diorites, volcanic ash, Silurian rocks, and limestone. Silurian 
rocks are most abundant. It is clear that we have here rocks 
from northern sources, along with those from the Welsh hills, 
and the manner in which the limestone at the entrance to the 
cavern in the shaft is smoothed from the north would indicate 
that to be the main direction of the flow. The marine sands 
and gravels which rest immediately on the bone-earth are pro- 
bably of tht age of the Moel Tryfaen and other high-level sands, 
and the overlying clay with large boulders and intercalated sands 
may be considered of the age of the so-called upper boulder-clay 
of the area. The latter must evidently have been deposited by 
coast-ice, Whether the caverns were occupied in pre- or only 
in inter-Glacial times it is difficult to decide, but it is certain that 
they were fféquented by Pleistocene animals and by man before 
the characteristic glacial deposits of this area were accumulated. 
The local gravel found in the caverns, underlying the bone earth, 
must have been washed in by streams at an earlier period, pro- 
bably before the excavation of the rocky floor of the valley to its 
present depth. From the Glacial period up to the present time 
excavation has taken place only in the glacial deposits, which 
must havg filled the valley up to a level considerably above the 
entrances to the caverns. The characteristic red boulder-clay 
with erratic blocks from northern sources is found in this area to 
a height of about 500 feet, aud sands and gravels in the moun- 
tains to the squth-east to an elevation of about 1400 feet. The 
natural conclusion therefore is that the caverns were occupied by 
an early Pleistocene fauna and by man anterior to the great sub- 
mergence indicated by the high-level marine sands, and therefore 
also before the deposition of the so-called great upper boulder- 
clay of this area. As there is no evidence against such a view, 
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it may even be legitimately assumed that the ossiferous remuins 
and the flint implements are of an earlier dale than any glacial 
depoSits found in this area. . 


Fourth Report on the Fossil Phyllopoda of the Paleozoic Rocks, 
by Prof. T. R. Fones.—This report tabulates 37 species with 
their geological range, critical remarks being given on most 
species. There are 28 spec'es of Ceraéiocaris from beds rangin; 
from the Carboniferpus limestone to the Lower Wenlock ; three 
doubtful forms are recorded from the Upper Llandovery and 
Tremadoc. The other fogms referred to are Hmmelecaris (four 
species), Fhysocaris vesica, and Xiphocaris ensis, all from the 
Ludlow beds. 


Report on the Vo'canic Phenomena of Vesuvius ant its N igu. 
bourhood, by Dr. B. Y. Fohnston-Lavis.—The report gave a de- 
scription of the volcanic activity of Vesuvius during the past 
year, illustrated by phot graphs. The fourth sheet of the Geo- 
logical Map of Monte Somma and Vesuvius (scale I : 10,090) 
has been completed, and was exhibited at the meeting; this 
distinguishes in great detail the lava-flows of various dates. Tl 
present year has been remarkable for the chances it affords for 
studying the subterranean structure of the Campi Phlesrui an l 
the volcanic region around Naples. The great main drain 
which is to qonvey the sewage of Naples to the Gulf of Gaeta 
will traverse the region west of Naples on a line running nearly 
east%n1 west. Five borings have been made to test the ground 
to be cut throuzh, in which observations on the water-level, 
temperature, and presence of volcanic gases were made, A deep 
well is in progress at Lago Fusaro, Five other borings on or 
near the renowned Starza or fore-shore of Puzzuoli, on the new 
works of Sir W. Armstrong, Mitchell, and Co., are interesting 
as being within a few hundred yards of the celebrated so-calle i 
Temple of Serapis. Two are on the shore, and three at varying 
distances out to sea ; they fully confirm the »pinions zenerally held 
as to the oscillations of the ground here. The new Cumana Rail- 
way from Naples to Baia and Fusaro traverses the rocky esc1rp- 
ment just west of Naples. This has hitherto been supposed to be 
composed of a moderately uniform mass of pelagonatised basic 
marine tuff; but under the middle of the Corso Vitt. Emanuele 
and the Via Tasso the edge of a trachyte flow was traversed for 
over 70 metres. Much interesting information is expectei fro n 
this railway, which will require a number of cuttings and tunnels, 
and will have to traverse the hot hill behind Baia. A deep well, 
in progress at Ponticelli on the outskirts of Naples, towards 
Vesuvius, has. already been carried to a depth of over 109 
metres ; in the lower half of this a series of Jeucitic liva-streams 
was traversed, showing the great distances to which the old 
flows from Monte Somma reached, and also that either grea: 
depression of land has taken place, or that Monte Somma once 
formed ‘a volcanic island. The work in hand, in additioa to 
watching the progress of the works mentioned above, anl 
mapping the old lava-streams, includes a careful stuly of the 
ejected blocks of Monte Somma, both chemical and micro- 
scopical, and a comparison of these rocks with those*of the 
ancient volcanic regions of the Fassathal.in the Tyrol, which 
they greatly resemble. 


Thirteenth Report on the Erratic Blocks of England and IWales, 
by Rev. Dr. Crosskey.—This describes boulders near Settle and 
Kendal, to which the attention of the Committee has been called 
by Prof. T. McKenny Hughes, which are perched on pedestals 
of limestone striated in the direction of the main ice-flow. The 
boulders have preserved the rock immediately beneath from 
denudation. Mr. Plant gives much information upon the 
boulders in the valley of the Soar near Leicester recently wel! 
exposed in deep excavations. Thousan ls of blocks here occur 
in the bouldesclay ; about one half are from Charnwood Forest, 
the remainder from the Permian sandstones Md Carboniferoa< 
rocks of the Ashby coal-field, with blocks of mountain limestone 
brought fifteen or eighteen miles from the north-west ; the rest are 
from the east side of the Pennine Chain, forty tœ fifty miles 
distant to the north-east. Details of various other excavations in 
and around Leicester were given, from which it is inferred that 
the Charnwood district was the centre of lo-al ice-aciion. Dr. 
Crosskey and Mr. F. W. Martin describe a group of boulders 
between Shifnal and Tong, the stones consisting of rocks from 
the Lake district with Criffel granites which have evidently 
travelled together to their present position. 


Report on the Erosion of the Sea-Coasts of Bngland ani Wales, 
by Č. E. De Rance ant IV. Topley.—The information here 
given referred in part to the East Anglian coast, for which 
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several returns had been received. The rate and mode of 
erosion of the chalk cliffs at the north-west pårt of the Isle of 
Thanet is described bY Mr. R. B? Grantham ; in places as much 
as 20 feet in width of cliff has been lost in five years, but the 
average loss is not so much. 


Capt. T. Griffiths and Mr. B. W. Williams contribute a 
report on the north-west coast of Pembrokeshire, where the 
alterations are in plades important, and in all are historically 
interesting. í 


A report by Mr. K. McAlpine, on Pembrokeshire, jilustrated 
by numerous photographs, was also laid before the meeting. 


The Twelfth Report of she Committee on the Circulation 
of Underground Waters, by C. E. De Rance. —During the 
thirteen years the investigation had been going on much valuable 
information had been obtained ; the complete dependence of the 
supply of underground water on the annual rainfall and the cha- 
racter and porosity of the strata on which the rain fell, had been 
completely established, varying from one inch to twelve inches of 
rainfall annually absorbed on each square mile; one inch of rain 
giving 40,000 gallons per day for each square mile of surface 
exposed. The great value of underground supplies had been 
shown during severe droughts, the dry-weather flow of the 
streams and rivers being wholly dependent on undefground sup- 
plies issuing as deep-seated springs. Large quantities of weter 
could be obtained by deep wells in suitable situations, as was well 
shown by the Birmingham Corporation supply, —the Aston well 
yielding 3 million gallons a day, the Witton well 2} million 
gallons, King’s Vale a quarter of a million gallons, Perry well 2 
million gallons, Selby Oak well 14 million gallons, giving a total 
supply from wells of 9 million gallonsa day, the remaining sup- 
ply being from streams yielding 74 million gallons a day ; giving 
a total supply of 164 million gallons, of which only 12 are 
required at present. Large supplies of pure artesian well waters 
are obtained and used at Nottingham, Liverpool, and Birken- 
head. The supplies to other cities were investigated, and the 
recent successful borings at Stafford commented on. 


Report of the Committee, consisting of Mr. John Cordeaux 
(Secretary), Prof. A. Newton, Mr. T. A. Harvie-Brown, Mr. 
William Eagle Clarke, Mr. R. DI. Barrington, and Mr. A. G, 
More, re-appointed at Aberdeen for the Purpose of Obtaining 
(with the consent of the Master and Brethren of the Trinity 
House and the Commissioners of Northern and Irish Lights) 
Observations on the Migration’ of Birds at Lighthouses and 
Light-vessels, and of, reporting on the same.—The General Re- 
port of the Committee, of which this is an abstract, is comprised 
in a pamphlet of 173 pages, and includes observations taken at 
lighthouses and light-vessels, as well as at several land stations, 
on the coasts of Great Britain and Ireland and the outlying 
islands. The best thanks of the Committee are due to their 
numerous observers for their assistance. Much good work has 
been rendered by those amongst them who have taken the 
trouble*to forward a leg and wing of such specimens as have 
been killed against the éanterns, and which they have themselves 
not been able to identify. This has already led to the deter- 
mination of several rare birds, which otherwise would have 
escaped notice. It is evident that, unless the birds can be cor- 
rectly named, the value of this inquiry is materially diminished, 
and ornithologists may justly refuse to accept the accuracy of 
the statements. It is intended, in order to facilitate the sending 
of wings, to supply the light-keepers with large linen-lined en- 
velopes, ready stamped, and inclosing labels for dates and other 
particulars, The best thanks of the Committee are also ten- 
dered to Mr. H. Gätke for the increased interest he has given 
to their Report by forwarding a daily record of the, migration of 
birds as observedeat Heligoland between January 1 and Decem- 
ber 31, with the concurrent meteorological conditions under 
which the various phenomena occurred, Altogether 187 stations 
were suppligd with printed schedules for registeripg the observa- 
tions, and returns have been sent in from 125. About 267 
separate schedules have been sent in to your repowters. The 
general results, as far as the special object of the inquiry, have 
been very satisfactory, and much information has also been ac- 
cumulated respecting the breeding habits of sea-fowl on the 
outlying islands and skerries on the Scotch and Irish coasts, and 
altogether a great mass of facts and valuable data obtained 
which cannot fail to be of value to future inquirdfs. A special 
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point of interest in the Report is the large arrival, with a north- 
east wind, of pied flycatchers in the fiyst week in May 1885, 
observed at Spurn Point, Flamborough Head, the Isle of May, 
and Pentland Skerries. At Flamborough Head the flycatchers 
were accompanied by male redstarts in. large numbe®&, both 
species swarming for twe or three days. The immifration at 
this period"was not exclusively confined to these two species. 
Mr. Agnew, writing from the Isle of May, at the entrance of 
the Firth of Forth, says, under date of May 3:—‘' An extra- 
ordinary rush of migrants to-day ; have never seen anything like 
it in spring. To attempt to give numbers is simply useless. I 
will just give you the names in succession : fieldfares, redwings, 
ring-ouzels, blackbirds, lapwings, ‘dotterels, rock-pigeons, hawk, _ 
meadow pipits, redstarts, whinchats, tree-sparrows, yellow wag- 
tails, ortolan (obtained), robins, chiff-chaffs, wood-warbler, 
blackcap-warbler, marsh-tit, whitethroats, an@pied flycatchers.” 
And on the 4th; ‘‘ Stil increasing in numbers, but wind shifted 
this morning to E. for S.E.” A noteworthy incident also of 
the vernal migration was the great rush of wheatears observed at 
the Bahama Bank vessel off the Isle of Man, andat Langness on 
the night of April 13, when many perished and were captured. 
On the same night, wheatears were killed at the Coningbeg and 
Rathlin Island Lighthouses on the Irish coast. On the 12th 
and 13th the rush was very heavy at stations on the west coast 
of Scotland. No corresponding movement'was observed on the 
east coast of Great Britain on the same night; but at Hanois 
L.H., Guernsey, on May 10, at night at the nowh light, and on 
the Lincolnshire coast and Farn Islands on the roth and 11th. 
These entries are sufficient eo show the immense area covered 
by the migration of this species at or about the same period. 
On the east coast of England the first wheatears were observed 
at the Farn Islands on February 22. The autumnal Migration 
is first indicated at Heligoland on July 6, and was continued 
with slight intermissions up to the end of the year. A similar 
movement affected the whole of the east cgast of Great Britain 
during the same period, but was apparently less constant and 
persistent than at Heligoland. It has been remarked in previous 
Reports that the migration of a species extends over many weeks, 
and in some cases is extended for months. Yet it is observable 
that, at least on the east coast of England, year by year, the 
bulk or main body of the birds come in two enormous and 
almost continuous rushes during the second and third weeks in 
October-and the corresponding weeks in November. In the 
autumn of 1885 it is again observable that the chief general 
movements which usually characterise the southward autumnal 
passage were two in number, and affected the stations over the 
whole coast-line both east and west of Great Britain. ‘The first 
of these commenced about October 11, and was continued to 
the 20th. The second from November 8 to 12. It is worthy 
of notice that these two chief movements of the autumn were 
ushered in by, and concurrent with, anji-cyclonic comditions, 
preceded by, and ceasing with, cyclonic dep:essions, affecting, 
more or less, the whole of the British Isles. From this it appears 
not unlikely that birds await the approach of favourable meteoro- 
logical conditions, of which, perhaps, their more acute senses give 
them timely warning, to migrate in mass. Whatever may be the 
cause which impels these enormous rushes, often continuous for 
days, it is one which operates over an immense area at one and 
the same time. Th® October rush reached its maximum on the 
16th, at which date almost all the stations report extraordinary 
numbers of various species on the wing. As one out of many, 
we quote from the journal of Mr. James Jack, principal of 
the Bell Rock Lighthouse :—‘‘ Birds began to arrive at 7.30 
p-m., striking lightly and flying off again ; members went 
on increasing till midnight, when it seemed that a vast flock 
had arrived, as they now swarmed in the rays of light, und, 
striking hard, fell, dead on balcony or rebounded into the sea. 
At 3 a.m. another flock seemed to have arrived, as the numbers 
now increased in density ; at the same time all kinds crowded 
on to the lantern windows, trying to force their way to the 
light. The noise they made shrieking and batteriwg the 
windows baffles description. The birds were now apparently in 
thousands; nothing ever seen here like it by us keepers. 
Wherever there was a light visible in the building they tried 
to force their way to it’ The bedroom windows being open as 
ustal for air all night, they got in and put the lights out. All 
birds went offat 6a.m., going W.S.W. Redwings were most 
in number, starlings next, blackbirds, *fieldfares, and larks.” 
The rush in November chiefly took place in the night; at the 
Bell Rock the movement ceased at midnight of the 12th, and at 
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the Longstone Lighthouse, on the Farn Islands, a little earlier 
—at 10.30 p.m., when the wind became strong from S.W. 
From each succeeding yêar’s statistics we have come to almost 
similar conclusions regarding the lines of eflight—regular and 
periodisally used routes where the migratory hosts are focused 
into solid streams. Three’ salient lines on the east coast of 
Scotland are invariably shown, viz. (1) by the entrance of the 
Firth of Forth, and as far north as Bell Rock, both coming in 
autumn and leaving in spring; (2) by the Pentland Firth and 
Pentland Skerries, likewise in spring and autumn ; and (3) by 
the insular groups of Orkne and Shetland, which perhaps may 
be looked upon as part of No. 2. On the other hand, three 
great areas of coast-line, including many favourably lighted 
stations, almost invariably, save in occasionally protracted 
easterly winds, and even then but rarely, send in no returns, or 
schedules of the yery scantiest description. ‘lhese areas are 
Berwickshire, the whole of the east coast south of the Moray 
Firth, and Caithness and East Sutherland. Each and all of 
these areas possess high and precipitous coast-lines, if we except 
the minor estuaries of the Rivers Tay and Dee, and asmall por- 
tion of the lower coast-line of Sutherland, which face towards 
the east, On the east coast of England these highways are less 
clearly demonstrated. The Farn Islands, Flamborough Head, 
and the Spurn are well established points of arrival and de- 
parture ; but south of the Humber as far as the South Foreland 
the stream appears continuous along the whole coast-line, and to 
no single locality can any certain and definite route be assigned. 
It cannot be said that the southerly flow of autumn migrants is 
equally distributed along the entire west coast of England. On 
the contrary, the schedules afford whmistakable evidence that 
the great majority of these migrants, so far as the English and 
Welsh @easts are concerned, are observed at stations south of 
Anglesey. But while the north-west section of the coast is thus 
less favoured than the rest, such is not the case with the Isle of 
Man, which comes in for an important share of the west coast 
migratory movement. The®fact has already been alluded to 
that large masses of immigrants from Southern Europe pass 
through the Pentland Firth, and, along with migrants from 
Faroe, Iceland, and Greenland, pass down the west coast of 
Scotland, whence many cross to Ireland, and it seems most 
probable that the remainder leave Scotland at some point on 
the Wigtown coast, and pass by way of the Isle of Man to the 
west coast of Wales, and thus avoid the English shore of the 
Irish Sea. The schedules sent in from the coasts of Flint, 
Cheshire, Lancashire, and Cumberland show that in 1884-85 
comparatively few migrants were observed, and that the great 
general movement did not affect them in any general degree. 
‘These remarks do not apply to migrants amongst the waders and 
ducks and geese, which, as a rule, closely follow coast-lines, 
and which are abundantly represented on the Solway and coasts 
of Cumberland and Lancashire. There is a much-used bird 
route along the north toast of the British Channel, and thence, 
from the Pembroke coast, across to Wexford, passing the 
Tuskar Rock, the best Irish station. The fact of a double 
migration or passage of birds, identical in species, ac.oss the 
North Sea in the spring and autumn both towards the E. and 
S.E., and to the W. and N.W., is again very clearly shown in 
the present report. This phenomenon of a cross migration to 
and from the Continent, proseeding at one and the same time, 
is regularly recorded on the whole of the east coast of England, 
but is specially observable at those light-vessels which are 
stationed in the south east district; at the same time, it is in- 
variably persistent, and regular year by year. Our most inter- 
esting stations are those on small islands or rocks, or light- 
vessels at & “considerable distance from shore, and the regular 
occyrrence of so many land birds, apparently of weak power of 
flight, around these lanterns, is a matter of surprise to those 
imacquainted with the facts of migration. No clear indication 
of the migration of the redbreast has yet been shown on the 
Irish goast ; the records of its occurrences are few and scattered. 
The black redstart was recorded at several stations in the 
southetn half of Ireland ; specimens were forwarded from Mine 
Head, the Skelligs, and Rockabill. It is apparently a regular 
winter visitant to the Skelligs and Tearaght, generally appear- 
ing in October and November. The occurrences so far 
recorded by ghe Committee of the black redstart on the east 
coast of Great Britain, in the autumn, range between Octcher 
23 and November 3. dn the spring of the present year, Mr. G. 
Hunt, under date of March 20, reports an extraordinary flight 
of rooks at Somerton, on the Norfolk coast, which he observed 
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from 10.30a.m. to 6 p.m. He says :—{‘I observed them flying 
just above the sand-hills, going due south, and as far as the 
eye could see both before an@ behind there was nothing but 
rooks. There could never for one moment in the day be less 
than a thousand in sight at one time; they kept in a thin 
wavering line, The coast ling here runs due north and south.” 
Mr. J. H. Gurney reports :—® I saw the rooks and grey crows 
on the same day in much smaller numpers as were scen at 
Somerton, which is fifteen miles further south. I again saw 
them on the 2ist, 22nd, 25th, 26th, and 29th, but none afteg 
this date; with us, however, grey crows preponderated ; the 
direction was to S.E. An enormous migration of these and 
many others is recorded from Heligoland, also from Hanover 
between March 19 and 25.” In conclusion your Committee 
wish to thank H.R.H. the Master and the Elder Brethren of 
the Trinity House, the Commissioners of Northern Lights, and 
the Commissioners of Irish Lights for their ready co-operation 
and assistance, through their intelligent officers and men, in this 
inquiry. The Committee respectfully request their re-appoint- 
ment. ° 


Report of the Committee, consisting of Prof. Cleland, Prof. 
McKendrick, Prof. Ewart, Prof. Stirling, Prof. Bower, Dr 
Cleghorn, agd Prof. McIntosh (Secretary), for the Purfose of 
continuing the Reseurches on Hood-Fishes and Invertebrates af 
the St. Andrews Marine Laboratory.—The Committee beg to 
report that the sum of 75/4, placed at their disposal, has for the 
most part been expended in the purchase of instruments and 
books permanently useful in the Laboratory, only a limited pro- 
portion having been disbursed for skilled assistance. Since the 
meeting of the Association at Aberdeen last year several struc- 
tural improvements in the wooden hospital, now converted into 
the Laboratory, have been completed, and others are being 
carried out by the Fishery Board for Scotland. These changes 
will render the temporary building much more suitable for work. 
A small yawl of about 21 feet in length has also been added to 
the apparatus by the Fishery Board. The desiderata now are 
an increase in the number of good microscopes and other ex- 
pensive instruments, and an addition to the nucleus of books 
Which workers require always at hand. In this respect the 
Laboratory has been much indebted to the Earl of Dalhousie, 
who forwarded a complete set of Fishery Blue-Books, and to 
the Trustees of the British Museum, who sent such of their 
publications as bore on marine zoology. Collections of papers 
have also been forwarded by many observers, amongst whom 
Prof. Flower, the late Dr. Gwyn Jeffreys, and Prof. Alexander 
Agassiz are conspicuous. Most of the Continental and American 
workers in marine zoology and cognate subjects, as well as those 
of our own country, are indeed represented. The first work of 
the year was the examination of a fine male tunny, 9 feet in 
length, caught in a beam-trawl net near the mouth of the Forth, 
and the skeleton of which is now being prepared for the Uni- 
versity Museum. Various interesting anatomical features came 
under notice, and its perfect condition enabled a mores correct 
figure of its external appearance to be made (vide Ann. Nat, 
Hist., April and May 1886, and ‘‘ Fourth Report of the Fishery 
Board for Scotland,” plate 8). The examination of various food- 
and other fishes in their adult and young conditions was sys- 
tematically carried out, and notes on the following species will 
be found in the Azzals of Natural History, and the ‘‘ Report of 
the Fishery Board” :—\Weever (greater and lesser), shanny, 
sand-eel, halibut, salmon, common trout, herring, sprat, conger, 
ballan-wrasse, shagreen-ray, piked dog-fish, and porbeagle- 
shark. e Special attention was also given to the ‘‘ Mode of Cap- 
ture of Food-Fishes by Liners,” ‘‘ Injuries to Baited Hooks antl 
to Fishes on. the Lines,” ‘* Shrimp-Trawling in the Thames,” 
‘t Sprat-Fisiing,” and to the “Eggs and Yoyng of Food- and 
other Fishes,” ‘‘ Diseases of Fishes,” the ‘‘ Effect of Storins on 
the Marine Fauna,” and ‘* Remarks on Invertebrates, including 
Forms used as Bait” (vide “ Fourth Report of the Fishery Board 
for Scotland,’*1886). The active work in connection with the 
developmegt of fishes for the season may be dated from the 
middle of January, when, one of the local trawlers captured a 
large mass of the ova of one of the food-fishes, viz. the 
cathsh. The embryos in these eggs (which are the size 
of the salmon’s) were well advanced, so that, with the 
exception of a few unimpregnated ova observed during the 
trawling expétiments of 1884, the earlier stages have yet to be 
examined. The large size of the embryps, of the catfish per- 
mitted a satisfactory comparison to be instituted between them 
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and the salmon, which had formerly been under examination, 
and the results, with drawings of both forms; are nearly com- 
pleted, and will be c&mmunicateé to one of the Societies during 
the winter. The first pelagic ova, viz. those of the haddock, 
madetheir appearance during the very cold weather in the be- 
ginning of February, and the egamination of these, together 
with those of the cod and common flounder—both of which were 
unusually late—enablel Mr. E. E. Prince and the Secretary to 
extend considerably the observations of last year. Moreover, 
for the first time, the ova of the ling (Jolva vulgaris) were 
examined, and the development followed to a fairly, advanced 
stage. These were procured by a ] ong-line fisherman of Cellar- 
‘dyke (who with others was supplied with suitable ‘earthenware 
jars} Mid encouraged by a visit to the Laboratory), fertilised 
about 100 miles off the Island of May, and safely brought, after 
a considerable land journey, to St. Andrews. The fertilised 
‘ova of the plaice and lemon-dab were similarly brought ‘by Capt. 
Burn, late of the Hussars, from the Moray Frith; for the Labora- 
tory had then no boat suited for procuring a supply nearer home. 
N> fish, however, has been more useful to the workers this 
season than the gurnard (77ie/a gurnardus), the spawning period 
-of which seems to have been somewhat later than usual. The 
first ova were procured about the middle of May, and the em- 
bryos of the last hatching (middle of August) still swarm in the 
vessels. Further observations were also made on the ova and 
young of the luupsucker, Montagu’s sucker, shanny, stidkle- 
back, sand-eel, Co¢/uzs, &c. Amongst others the ripe ovum of 
Ammodytes tobianus has been examined. It is colourless, trans- 
lucent, and has a beautifully reticulated capsule. Mr. Prince is 
of opinion that, ‘as suggested in the ‘‘ Report of H.M. Trawling 
Commission,” it most nearly resembles a pelagic egg. More- 
over, ‘the information neces-ary for filling up the gaps between 
the very early stages of the young food-fishes near the surface 
and ‘their appearance off the shore as shoals of young forms more 
‘or ‘less easily rezognisable specifically has been considerably in- 
creased, Much of this knowledge has been obtained by the aid 
of a'huge tow-net of coarse gauze—upwards of twenty feet in 
length—attached to a triangle of wood, ten feet each way, sunk 
by a heavy weight and kept steadily at ‘the required depth in 
fathoms by a galvanised iron float, such as is used for the ends 
of herring-nets. Since the completion of the net, however, the 
services of the Fishery Board tender Garland have only once 
been available, and the yawl has been at our disposal 
‘only a few weeks, In these brief opportunities, ‘however, 
the young of various fishes have been obtained at stages 
hitherto unknown, and some rare invertebrates and a new 
Medusa have been captured. Enough, in short, has been seen 
to indicate the value of this apparatus, and of certain modi- 
fications of the ordinary beam-trawl for work on the bottom. 
‘The hatching and rearing of the embryos of the common food- 
fishes have been attended with much greater success than last 
year or the previous one, and a large series of microscopic pre- 
parations (chiefly sections with the Caldwell and rocking micro- 
tomes) has been made by Mr. E. E. Prince, embracing the 
entire development of the food-fishes from the early ovum to a 
late larval stage. The study of these preparations is now being 
proceeded with ; but in traversing a field so extensive as the 
embryology of these important Teleosteans a great expenditure 
of time and labour is required. It is hoped, however, that the 
results veill be completed during the winter (vide for other obser- 
vations the Axuals of Natural History for April, May, June, 
and August 1886; NATUKE, June 1836, &c.). Since the be- 
ginning of June, Dr. Scharff has been occupied with the inves- 
tigation of the intra-ovarian egg of a number of Teltostean 
fishes. Among the ovaries examined were those of 7rigla 


` gurnardus, Gadus virens and G. luscus, Gadug merlangus, 


Anarrhichas lupms, Conger vulgaris, Blennius pholis, Lophius 
piscatorius, and Salmo salar The researches were made on 
fresh ovaries and on spirit specimens. Most of those reserved 
for sectiongutting were previously treated either with picro- 
sulphuric or weak chromic acid. Special attention was paid to 
the structural changes in the growing nucleus. The origin of 
the follicular layer surrounding the egg, as well as the origin 
-and development of the yolk, will be dealt with in a paper to 
‘be published shortly. Considerable advancement has been made 
in the study of the development of the common mussel by Mr. 
John Wilson. Some of the very early larve arg described in 

* Containing about llon. ‘These were partially filled with pure sea- 


ped containing the feftilised ova, and simply tied over with porous cheese- 
cloth. 
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the report of last year, along with an account of the artificial 
methods employed, This year embryos were developed for 
forty days in vessels suitable for migroscopic manipulation. 
Normal growth cogtinued during the first fourteen days. At 
the end of this period the largest embryos had shelj-valves 
‘128 mm. in length. They are transparent and almost semi- 
circular, tge dorsal (hiMge-) line being nearly straight. The 
powerful velum could .be wholly withdrawn within the valvés, 
The alimentary system was conspicuously developed. In the 
beginning of June great numbers of young mussels were found 
swimming actively on the very surfa@e of the sea close to the shore, 
and measuring ‘134 mm. They differed from the most advanced 
of those artificially reared only in their being more robust, the 
stage reached being the same in both.® At various periods some- 
what later in the season many older, though still microscapic, 
mussels were captured with the tow-net in St. Andrews Bay 
from the shore seaward for 4 miles. 
of their development, Mr. Wilson has also been engaged with 
the histology of the mussel (especially that of the generative 
organs) at various stages, up to the adult condition. The Com- 
mittee beg to recommend a renewal of the grant (100/.) for the 
ensuing year. 


Report of the Committee, consisting of Prof. AleKendrick, 
Prof. Struthers, Prof. Young, Prof. McIntosh, Prof. Alleyne 
Nicholson, Prof. Cossar Ewart, and Mr. John Murray (Secre- 
tary), appointed for the Purpose of Prometing the Establishment 
of a Marine Biological Station at Granton, pe Thie Com: 
mittee report that the sum of 757, placed at their disposal, has 
been used to aid in defraying the expenses of carrying on the 
work of the Scottish Marine Station at Granton. Two reports 
on the work of the institution during the past year are given 
below ; they have been sent in to the Secretary by >r. J. T. 
Cunningham, the Superintendent, who has charge of the zov- 
logical investigations; and Dr. Hugh Robert Mill, who is 
responsible for the physical work :— 

The biological work of the Station falls into three prin- 
cipal divisions: (1) Embryology and morphology; (2) faun- 
ology; (3) the accommodation of students and investiga- 
tors. (I) Efforts to elucidate some facts bearing on the 
reproduction and development of Myxine formed the prin- 
cipal part of the work under this head during the autumn and 
winter. In the summer‘the aquarium had been arranged, and a 
large tank was specially devoted to the purpose of keeping 
specimens of the animal in confinement. After careful attention 
to the matter, it was found that the creatures refused entirely to 
feed while in captivity ; they lived several months, but no signs 
of reproductive activity appeared, with one exception noted 
below. It was then determined to continue the examination of 
large numbers of specimens every month in the year in order to 
find if the ova were shed at any limited season. As almost no- 
thing accurate was known on the whole subject, the first problem 
was to obtain ripe males and females. fn November the testis 
in its immature condition was recognised, and «it was subse- 
quently found that with few exceptions all very immature speci- 
mens were hermaphrodite, containing immature testicular tissue 
at the posterior end of the generative organ. Microscopic 
examination of the largest ova obtained showed that the well- 
known polar threads belonged to the vitelline membrane, and 
were developed in®tubular depressions of the folficular epi- 
thelium. In December, January, February, and March, females 
were obtained which had just discharged their ova, the collapsed 
capsules, still quite large, being present in the ovary. At the 
end of January two females were obtained in which the polar 
threads were so far developed as to form projections at 
the ends of the inclosing follicle. One specimeif with eggs 
in this condition was taken from the aquarium. No.per- 
fectly ripe ova were ever obtained. In February moving 
spermatozoa were discovered in hermaphrodite specimens, 
but the total quantity of milt present was quite insigni- 
ficant. ‘The greater number of the specimens examined were 
obtained from fishermen’s lines baited for haddock ; some were 
taken by baited traps. In March dredging was carried on off 
St. Abb’s Head, with a view to obtain deposited fertilised eggs 
of Myxine, but none were found. It has thus been shown that 
Myxine deposits its eggs in the months of December to March, 
awd that the females are taken on the hook imMediately after 
the eggs have been shed. But no method has been discovered 
of obtaining adults in the ripe conditi®n, or of obtaining the 
fertilised ova and embryos. The research and its results are de- 
scribed in a paper in the Proceedings of the Royal Society of Edin- 
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burgh, and more fully in a paper which will appear in the next 
number of the Quarterly Journal of Afisros-opical Science. At the 
beginning of the preset year the systematic examination of the 
ova of all species of fish which could be*obtained was com- 
menced. The pelagic ova of the cod, haddock, whiting, and 
gurnard kad been examined in the pregious spring, and those of 
a,large number of additional species have now been @igured and 
described at successive stages of development. The results of 
this work are now being published in full by the Royal Societ 

of Edinburgh, and will appear as a memoir in the Society's 
Transactions. (2) The fatnological investigations have been 
carried on as time permitted since the opening of the Station, 
and have, since June las}, been receiving particular attention. 
A Report on the Chelopoda, in the preparation of which Mr. 
G. A. Ramage is giving his assistance, will appear in the 
coming autumn ; g Report on the Sponges is being prepared by 


* Mr. J. Arthur Thomson; and miscellaneous notes on other 


classes will be incorporated with these special Reports. (3) 
The following is a list of those who have carried on studies at 
the Station :— 

















Nare Began Left Subjects 
1885. Dr. Kelso, Edinburgh Aug. Sept. 26 Teleostean ova 
And. D. Sloan, bdinburgh | Aug. 8 April 1886 | Ccelenterates 
A. H.W. Macd-nald, Ex in- 
burgh... aoe: eae: ee | Oct ys Nov. 1885 | General 
6.1L. Gullac, Edinburgh | Oct. 6 Noy. 1885 | Crustacea 
1886. G, A. Ramage, Edinburgh ue3 — Chælopoda, &c. 
M, M. Kay, Edinburgh ... | July 2 — General 
Miss Macomish, London... ug. 2 — Mollusca 
J. Arthur Thomson, Edin- 
Typha we ve ve ee | Aug. g |} — Sponges, &c. 





The yacht is kept up in the same condition as at the opening of 
the Station, and the number of men is unaltered. The ark at 
Millport is again in use this Summer, and is in the charge of Mr. 
David Robertson. Mr. Cunningham worked there for one 
week in June, having found at Millport a particularly favourable 
opportunity for the study of Teleostean ova. Many other 
naturalists have taken part in the AZedwsz’s dredgings in the 
Clyde district during the present summer. The services of Alex. 
Turbyne, the keeper of the Station, in making excursions in 
trawlers to procure fish ova, have been most valuable. All 
those interested in the Station are greatly indebted to Mr. 
Robert Irvine, of Royston, for the friendly assistance which he 
has always been ready to afford on every occasion, Preserved 
specimens of marine animals and plants are still sent out to 
applicants, and some attention is being paid to the question of 
oyster-cultivation in the Firth of Forth. 
J. T. CUNNINGHAM, B.A., F.R.S.E. 


Physieal marine resegrch has, from the commencement, formed 
one of the distinctive features of the Scottish Marine Station. 
During last ydar work has been carried on in this direction by Dr. 
H. R. Mill and Mr. J. T. Morrison ; other gentlemen have occa- 
sionally made use of the facilities of the Station. Regular 
meteorological observations are continued twice daily, and in- 
clude the temperature at surface and bottom of the water. An 
elaborate sgt of experiments with Mr. John, Aitken’s new forms 
of thermometer-screen were completed last year by Mr. H. N. 
Dickson, who has discussed the results in connection with 
those obtained by him with the same apparatus on Ben 
Nevis. Experiments with various anemometers are still in 
progress. Atmospheric dust is being collected on several 
islands in jhe Firth of Forth, by means of large funnels 
and carboys, which are periodically emptied and the con- 
tents: forwarded to Mr. Murray for examination. Monthly 
trips along the Firth of Forth for the observation of tem- 
perature and salinity have taken place regularly from river 
to sea; preliminary results have been conmunicated to the 
RoyalsSociety of Edinburgh from time to time, and a complete 
discussion of salinity is nearly ready for publication. It shows 
remarkable relationships between salinity and configuration, 
which have suggested new definitions of the words river, estuary, 
and frt. Special attention has been devoted to the relation of 
salinity and temperature to tide in the estuary of the Forth. 
Besides the dbservations of the scientific staff of the Statich, 
thermometer readings are taken by volunteer observers at dif- 
ferent parts of the Forth river-system and in the adjacent parts 
of the North Sea. The Medusa has made regular trips on the 
Clyde since April last at intervals of two months, Temperature 
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and salinity observations are made in all parts of the estuary and 
firth from Dumbarton to the, North Channel, and in all the 
connected lochs. These trips have yielded results of great 
interest and novelty. They are communicated in several papers 
to various Sections of the present meeting. The temperatuye of 
two deep fresh-water lakes—koch Lomond and Loch Katrine— 
has been observed at all depths once a month since November 
1885, in continuation of Mr. J. Y. Buthanan’s work. Daily 
temperature observations have been established on a number of 
rivers and at several points on some. The Station has charge 
of obserwations on the Thurso, in the north of Scotland, the 
Forth and Teith, and the Tweed; and it has also been the 
means of inducing independent ob$ervers to undertake,similar 
work on the Tummel (a tributary of the Tay), the Tay, and 
the Derwent, in Cumberland. These are all salmon rivers, 
and the observers being interested in fishing have already 
succeeded in showing some connection between temperature 
and the movements of salmon. In consequence of experi- 
ence gained in physical marine investigations the apparays 
used for the purpose has been progressively modified and 
improved—the Scottish thermometer-frame and water-bottle 
may be pointed to as special instances. The Station has, since 
September 1885, been able to advise and assist several public 
bodies in starting observations of temperature and salinity, the 
National Fish Culture Association of England, the Dundee 
Harbour Trust, and the Fishery Board for Scotland being 
amongst the number. Thermometers have been lent to several 
naturalists for use on short scientific voyages, The collection of 
all existing records of sea and river temperature round the coast 
of Scotland is proceeding, and promises, when completed, to be 
of great value in showing the different sea-climates of the east 
and west coasts—a question of much importance in relation to 
the distribution of marine species. 
HuGu Ropert MILL, D.Sc., F.R.S. E. 


Report upon the Depth of Permanently Frozen Soilin the Polar 
Regions, its Geographical Limiis and Relations to the Present 
Poles of Gr.atest Cold, by a Committee consisting of Lieut,- General 
F. T. Walker, C.B., E.R.S., Genral Sir F. H. Lefroy 
(Reporter), Prof. Sir W. Thomson, Alr. Alex. Buchan, Mr. 
X. Y. Buchanan, Mr. John Murray, Dr. F. Rae, Mr. H. W. 
Bates (Secretary), Capt. W. F. Dawson, R.A., Dr, A. Selwyn, 
and Prof. C. Carpmael.—The inquiry referred to the Committee 
necessitated reference to residents in many distant region-, and 
time must elapse befure any large harvest of observations can 
be hoped for; nevertheless, the Committe’ are in a position to 
quote several valuable communications, especially one from 
Mr. Andrew Flett, adding materially to what was previously 
known on the subject of the extension of permanently frozen 
soil, or ground ice, in America. It will be convenient to arrange 
the data now available, in their order of latitude. 

1. Lat. 71° 18’ N., long. 156° 24” W.—At the wintering 
station of the United States Expedition of 1881-82, unda Lieut. 
P. H. Ray, United States America, that officer found the 
temperature of the soil 12° F. at 28 feet from the surface, and 
the same at 38 feet. 

2, Lat. 68° N., long. 135° W.—At Fort Macpherson, on 
Peel River, Mr. Andrew Flett, who passed twelve years there, 
reports :—‘‘ The greatest depth of thawed-out earth, I came 
across round that post was 34 feet, October 10, 1865. The 
greatest depth of frozen ground was 52 feet 3 inches, Sep- 
tember 27, 1867, near the mouth of Peel River. The bank had 
fallen ip ; at the bottom the perpendicular cliff, which I tried 
with a Poat pole, was frozen as hard as a rock. A black sandy 
soil. The surface was not above two feet thawed-out. The 
cliff was mea%ured with the tracking line.” This account leaves 
it doubtful whether the frost may not have entered the soil from 


the face of the cliff. On the other hand it is evident that it 


extended to a greater depth from the surface than was measured, 

3. Lat. 67° N., long. 142° W., on the Youcon.*-The same 
gentleman writes:—‘‘I spent twelve years on the Pelly or 
Youcon Rifer, on the west side of the Rocky Mountains. Round 
old Fort Youcon ground fe is found at 6 feet; this I have seen 
in the river banks in September where they had caved in; but 
no particular notice has been taken as far as I know by any ore, 
unless it be Chief Factor Robert Campbell, now residing in 
Merchiston, Sgrathclair, P.O., Manitoba.” 

4. Lat. 65° N., long. 120° W., on the Magrenzie River, about 
ten miles above the mouth of Bear River. —The same gentleman 
writes :—‘‘ I have seen many landslips on the Mackenzie, which 
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more frequently takes place in rainy weather—July, August, 
and sometimes September: but I never examined them particu- 
larly excepting one, Which we fame near being buried by in 
camp. This was about August 15, 1876. Bya pole, I found 
the bottom of the slide frozen hard, a grey clay and gravel mixed, 
Jro where the earth broke off wad not over 6 feet. The surface 
soil sandy. Some way back from the river bank the country is 
muskeg more or less, aad by removing the moss by hand we came 
to hard frozen ground in August.” The sentence printed in 
alic is somewhat ambiguous. It is understood to mean that 
the bank was not much more than 6 “feet high, and iwas hard 
frozen at that depth; the depth to which the frost extended is 
therefore unknown. ° 

5. Lat. 64° 20' N., long. 124° 15’ W., on Mackenzie River. 
—The face of a cliff from which a recent Jand-slide had occurred, 
was measured by the present reporter in June 1844. The soil 
was frozen to a depth of 45 feet from the surface. (See ‘‘ Magnetic 
Survey,” p. 161.) 

6. Lat. 62° 39’ N., long. 115° 44’ W., at Fort Rae, on Great 
Sfive l.ake.—Capt. Dawson, R.A., observed the temperature 
of the soil monthly at his station of circumpolar observation, 


1882-83. The following table contains his results in degrees 
Fahr. :— 
Months: 1 Foot 2 Feet 3 Feet ; 4 Feet 
1882 ° o z . œ 
September 40°6 37°9 30°1 34°5 
October... 32°5 32°7 32°5 32°3 
November 239 29'I 30°9 31°3 
December 158 246 28°38 30°83 
1883 
January fae 3883 19°9 ... 25°74, 28°5 
February ... IUI 212... 2A ei 263 
March 9'5 20°38 ... 227 .., 248 
April 18°9 25°2 «6 243 a. 25°3 
May 340 32'0 338 ... 305 
June... 43°5 36°5 32°4 we 315 
Jay 480. 4O a 37O a 345 
August ... 47°3 4I'9 ... 385 36°5 


The mean temperature of the air at § feet 10 inches above the 
surface, in the same months, was as follows :— 


1882 1883 
September ... - 44°40 | February we 10°41 
October ye 32°59 | March E day 2 | 
November ... 9°30 | April... a n 19°30 
December ... «15°20 | May 36°30 
June 51°49 
1883 July .. Orr 
January ...— 26°80 | August 56°50 


We learn from this table that the soil is frozen at a depth of 
4 feet fom November to June inclusive, and is at the lowest 
temperature at that depth in March. It further shows that, like 
the waters of the Scottish lakes, as proved by the observations 
of Mr. J. Y. Buchanan and Mr. J. F. Morrison in Loch Lomond 
and Loch Katrine last winter, the mean temperature of the soil 
teaches its minimum about the time of the vernal equinox. The 
rise of earth-temperature in February above that recorded in 
either January or March is remarkable. It does not appear, 
from the convergence of the lines when projected, that temper- 
atures below 32° F. extend lower than I1 or 12 feet. Capt. 
Dawson writes :—‘‘ There are two reasons why these earth- 
temperatures are above what is probably the average in that 
latitude. (1) The ground had a slope of 1/16 to thg south-west ; 
and (2) it was fully exposed to the rays of the sun; now, in 
most places, the ground is either covered with thick moss or 


shaded by brushwood, and its surface-temperature on the hottest“ 


day is not likely to exceed 70° F., whereas earth e exposed to the 
rays of the’ sun may easily reach a temperature of 120° F.” 
Fort Rae is situated on a long arm or inlet of Great Slave, 
having a depth of ro or 12 feet of water. 

7. Lat. 62°, long. 129° 4o', Jakutsk, Siberia.—The great 
depth of permanently frozen soil in this part of the valley of the 
Lena has long been well known; but the following extract, 
translated from a recent paper by Dr. Alex. Woeikof, of St, 
Petersburg, entitled “Klima von Ost-Siberien,® contains in- 
formation on the ingluence of local conditions which will make 
it of value to observers, and we therefore reproduce it. 


“ The further north,” he remarks, ‘the longer is the duration 
of cold in valleys iff comparison with that on higher ground. 
The effect extends to a part of autumn and spring, and is observ- 
able in the mean temperature of the year.” 

The following observations of earth - temperatures® are a 
proof :— : e - 


At Depth Limit of ° 
20 ft. soft. 300 ft. 38rft. Frozen Soil 
Jakutsk* . . . 13°°6 17 ‘I 25%0 ` 26°°6 Fahr. 620 feet. 
Mangan mine .22°r 25°'2 aes ees 269 45, 
Schelou mine .22%r = 25°7 ue sag 298 4, 


Thus, on heights in the vicinity of Jakutsk (these are heights 
on the left bank of the Lena, near Jakutsk) thé earth tempera-. 
ture is from 8°°1 to 8° 6 F. higher than it is in the town and 
valley at the same depth, and it is even lower at 300 feet in the 
former than at 5o feet in the latter locality. Whe total depth of 


-frozen soil is, according to Mittendorf (‘ Sibirische Reise,” 


Bd. i.) more than twice as great in the valley as it is on the 
heights : and observe that these lesser heights are in winter 
relatively colder than higher isolated mountains. Mittendorf 
also states that no frozen soil was found at 60 metres above the 
level of the river at the mouth of the Maja, in Aldan, but that 
it was found four miles and a quarter up the stream at three 
metres above the level of the river, and that about 28 miles 
further, in the mountains, there is a deep hollow from which 
aqueous vapour is constantly rising. ; 

Kuppfer asserts that in Bergrivier Nertschinsk, in the Trech 
Swijatitilei mine, frozen soil was found at a depth of 174 feet, 
but that in Wossdwischenst mine, which lies 230 feet higher, 
the frozen sdil ceased at 50 feet. Even in Altai it is acknow- 
ledged that many valleys are colder than the neighbouring 
heights. 

Dr. Woeikof sums up a number of observations in the following 
sentences, which apply to the greater part of East Siberia, but 
more particularly to the north-east portion. 

(1) As the greater cold coincides with calms and light winds, 
the valleys and lower grounds are colder than the heights. 

(2) The temperature of isolated mountains is relatively higher 
than that of lesser elevations. 

(3) The lowering of temperature in the valleys is so lasting 
and considerable that the mean of the year is also lowered, as 
is proved by the observations of earth-temperature. 

(4) The depth of the frozen soil is greater in valleys than on 
the neighbouring heights, probably also than it is on the higher 
mountains, 

(5) In the tundras of the far north (answering to the barren 
grounds and muskegs of the North-West Territory of Canada), 
the winter is warmer than in the valleys of the forest-zone. 
Probably because the stronger currents of the air do not permit 
the cold stratum to remain so long stagnant. f 

8. Lat. 61° 51’, long. 125° 25', Fort Simpson, on Mackenzie 
River.—The summer’s heat was found in October 1837 to have 
thawed the soil to a depth of 11 feet, below which was 6 feet of 
ground ice (Richardson), making the depth of descent of the 
frost 17 feet. The result is anomalous; at other posts in the 
same region the summer thaw is much more superficial. Thus, 
it will be observed above, that in the month of October, at Fort 
Rae, the soil was atya nearly uniform temperature, but slightly 
above the freezing-point, from the depth of 1 foot to 4 feet. 
Franklin found a summer thaw of only 22 inches at Great Bear 
Lake, and the writer was informed that it was only 14 inches at 
Fort Norman (lat. 64° 41’). Fort Simpson is situated on an 
island of deep alluvial soil, bearing timber of large size, and 
possessing an exceptional climate. 86 

9. Lat. 57°, long. 92° 26’, York Factory, Hudson’s Bay.— 
Sir J. Richardson has stated that the soil was found frozen'to a 
depth of 19 feet 10 inches in October 1835, the surface being 
thawed to a depth of 2 feet 4 inches. 

ro. Lat. 55° 57, long. 107° 24’, Lake à la Crosse.—It is 
stated that no frozen soil was found in sinking a pit to a*depth 
of 25 feet in 1837, and that the earth was only frozen to e depth 
of 3 feet in the winter of 1841. Both records are arfmalous, 
and call for verification. 

Ir. Lat. 53° 40’, long. 113° 35’, at Prince Albert, on the 
Saskatchawan.—Mr. W. E. Traill, who was in charge of this 
pet in 1872, reports that a settler. in the neighWurhood came 
to frozen ground at a depth of 17 feet, but did not learn whether 
they passed through the frozen strata, or, if such was the case, 
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what was the thickness of it. The same gentleman, writing 
from Lesser Slave Lake (lat. 55° 33’), remarks that he has never 
come across any indicati8n of perpetual ice during the twenty- 
two years he has passed in the North-West Territory. 

12, Idr. Andrew Flett, writing from Prince Albert, April 21, 
1886, says:—‘‘ Hundreds of wells havegbeen sunk in this settle- 
ment ; one*l had sunk myself, beginning of July 1881, wy feet deep 
—saw no frozen earth. As far as I have noticed on this prairie 
land, when there is a good fall of snow when the winter sets in, 
the frost does not penetrate so deep as when there is no snow 

till late, and in some years vêry light snow. I had a pit opened 

on the oth inst. (April) ; the surface was thawed 3 inches; we 
got through the frozen earth at 4 feet 7 inches. On the 11th 
inst. I saw a grave dug in the churchyard at Emmanuel Col- 
lege, one mile from my place, 5 feet deep, and had not got 
through the frost. , My place is on higher ground, loam soil.’ 

13. Mr. W. Ramsay, settled on the South Saskatchawan, 
thirty-five miles from here, sunk a well 40 feet, May 27, 1884— 
no frost. 

14. Mr. Jos. Finlayson, three miles from here, sunk a well 
beginning of July 1882, 46 feet. He saw no frost. 

15. Mr. J. D. Mackay, on the same section as the above, 
sunk a well 27 feet, July 15, 1884, found particles of frozen earth 
at 7 feet deep. 

16. Mr. W. C. Mackay, my next neighbour half a mile west 
of this, sunk a well about June 20, 1884, found particles of 
frozen earth at 3 feet. 

17. Lat. 53° 32’, long. 113° 30’, Fort Edmonton, on the 
Saskatchawan, 2400 feet above the sea.—Dr. James Hector, on 
March 5, 1858, found the soil frozen fo a depth of 7 feet 6 inches 
(Fournal R. G. S. vol. xxx. p. 277). 

18. Test. 51° 14’, long. 102° 24’,—At Yorkton, Mr. J Riaman, 
when digging a well last summer (1885), found the frost at a 
depth of 19 and 20 feet, and continuing for a depth of 30 inches. 
In this case, therefore, the total depth to which frost descended 
was about 22 feet. Mr. J. farbotton, of Yorkton, in communi- 
cating the last observation, remarks :—‘‘ The depth to which frost 
penetrates during the winter, varies, I find, with the character 
of the winter itself and with the nature of the locality. I made 
observations in an open unprotected spot, where there was little 
or no snow, and found frost to the depth of 5 feet 9 inches. 
This occurred last July, and the frost was then about 2 feet deep 

(i.e. had descended to 7 feet 9 inches). But in the bluffs near 
my house, I dug a cellar, at the same time, going down between 
8 and 9 feet, encountering no frost at all. 

“This year, however, when digging another well in April, in 
almost the same place, I encountered frost at 2 feet, and the 
ground continued solid until I had gone down from 43 to 5 feet 
from the surface. From this, and from the information I obtained 
from others, I am safe in saying that the frost penetrates here 
on an ayerage 5 feet, except when we have had a great depth 
of snow in the beginfing of winter, in which case it does not 
penetrate nearly so far. The bluffs referred to are groves of 
poplar from 3 to 6 inches in diameter, on the edge of an open 
plain. 

Prof. Charles Carpmael, Director of the Meteorological Ser- 
vice of Canada, to whom most of the above reports were 
addressed, remarks :—‘‘ We can easily imagine that at a depth of 
17 feet at Prince Albert, there might be n@frost at all in winter, 
but owing to the slow travelling downward of the wave of cold, 
it might have reached a depth of 17 feet in the early summer. 

“Tt is easily seen that the annual mean temperature of the air 
might be considerably below the freezing-point without the 
occurrence of permanently frozen soil, for in winter the soil is 
often coved deep in snow, so that the temperature of the soil 
might be but little below 32°, although the temperature of the air 
were 30° or 40° F. below zero. Again, the heat which had 
entered the soil in summer would only be removed by slow con- 
duction, whereas the summer heat would not only travel down- 

wards by conduction, but be carried into the soil by percolation 
of the,warm water through the surface.” 

19. Lat. 50° 30’, long. 103° 30’, the Bell farm, near Indian 
Head.—Frozen soil is said to have been met with in the summer 
of 1884 at a depth of 12} feet ; details are wanting. 

20. Lat. 49° 53’, long. 97° 15’, city of Winnipeg and the 
neighbourhoéd.—Mr. Ch. N. Bell reports that frozen soil eas 
been found as under in various cemeteries. 

Brookside Cemeter#on the open prairie close to the city, 
soil rich black loam, varying in depth from 1 to 2 feet, subsoil 
heavy grey clay. 
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On the Higher On the 
. Groygnd Lower Ground 
Fr In. Fi dn. 
December 23, 1884 ... *Frozento ® 10 2 2 
January 3, 1885 ... 0 + I o 3 0 
March 21, p oe oe I 4 3 6 
May 6, P noo 4 4 5 o 
June 25, » -- Nonedownto6 o 6 o 
January 14, 1886 Is *o 10 1 6 


A further communication of June 1, 1886, states that the 
frost only descended 3 feet 6 inches on the higher ground in the 
winter of 1885-86, and had at that date disappeared. It descended 
5 feet in the lower ground, but had almost disappeared. 

At. St. John’s Cemetery in the ‘city, ‘‘I am advised by the 
clergyman,” says Mr. Bell, “that frost has been found at from 
5 to 8 feet depth ” ; careful investigation will be made there this 

ear. 

ý St. Boniface, a suburb of Winnipeg to the east.—The frost 
penetrates from § to 8 feet, according to the season, vary- 
ing locally under the conditions of the exposure, tillage, drynas, 
and heat or frost cracks. During the summer of 1885 frost was 
found at a depth of 5 feet, and down to 7 feet, when the 
work was stopped. This was in July or early in August. The 
locality was,probably exposed to the action of the sun. 

21. Lat. 49° to 494°, long., in the valley of the River Pembina 
to the extreme south of the North-West Territory.—Dr. Alfred 
Selwyn, Director of the Geological Survey of Canada, who has 
two sons settled in this region, states that those gentlemen have 
had several wells sunk, the deepest about 40 feet, and have never 
seen any permanently frozen ground. There is similar negative 
evidence from Brandon, a little further north, 

It would be premature to draw any general conclusions from 
the observations thus far collected. ‘There is want of proof of 
the existence of permanent ground ice beyond the district of 
Mackenzie River in the North-West, but frozen soil kas been 
shown to exist at a depth of 17 feet at Fort Simpson, at 
Prince Albert, and at Yorkton, and it may be questioned whether 
the wave of summer heat has time to descend to such a depth 
before it is overtaken by the refrigerating influence of the early 
winter. It certainly exists also in the neighbourhood of Hudson's 
Bay, on the eastern side, and it is evident that under favourable 
conditions frost, without being permanent, may in some cases 
last in the soil all the year round over a wide area, and in other 
years disappear. 

At whatever level we locate the maximum of absorbed heat, 
it must be remembered that when the winter sets in, and freezes 
the surface, which it does rapidly to the dépth of a foot or two, 
the heat will then be abstracted in both directions, and its rate of 
descent checked. 


Report of the Committee, consisting of Sir Foseph D. Hovker, 
Sir George Nares, Mr. John Murray, General F, T. Walker, 
Admiral Sir Leopold AfcClintock, Dr. W. B. Carpenter, Ur, 
Clements Markham, and Admiral Sir Erasmus Ommanney 
(Secretary), appointed for the Purpose of Drawing ad tention to the 
Desirability of Further Research in the Antarctic Regrons.—Y our 
Committee, after having given full consideration to the great 
importance of effecting a further exploration of the Antarctic 
Polar Sea, desire, in the first place, to express their opinion that 
it would be most essential, before approaching Her Majesty's 
Government with the view of urging the expediency Sf equip- 
ping such a naval expedition as would be required for the carry- 
ing out an exploration of such magnitude, interest, and import- 
ance, that the requirements for its success and a plan of 
operations should be most carefully considered, and the results 
embodied in a written form for the approval of the Council of 
the Association and for the information of the Government. 
Furthermore, in order to obtain the co-operation which the 
matter requires from eminent men in science, your Committee 
feel it necessary for their body being enlarged by the addition of 
influential members of the Association, and of pther bodies 
representing the various branches of science interested in the 
investigation of this comparatively unknown region, and espe- 
cially of the Royal Geographical Society. Your Committee 
have to point out that our knowledge of the South Polar region 
is chiefly confined to the grand discoveries effected by that cele- 
brated expedition under the command of Capt. Sir James C. 
Ross, condugted between the years 1839 and 1843 with sailing- 
ships. Since that period the facilities for effecting a more com- 
plete research have been greatly augmeftél by the application 
of steam propulsion to vessels better adapted for ice-navigation. 
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This has been proved by continuous experience in the Arctic | violence. One occurred on Saturday night and one on Sunday, 


s eas during the late halfcentury. For the above reasons your 
C ommittee deem it desirable to defer making ‘their report, with 
a view to giving mote definitio& to the objects sought to be 
‘obtained and to the best means of obtaining them, as also to 
expand this Committee, in order to elicit to the fullest extent 
the dpinions and to secure supporé from those conversant with 
the various branches of science which are to be investigated 


‘during an exploration which, from its very important and serious 


nature, eminently merits the favourable co sideration of this 


great and enterprising maritime nation, 
e. 





NOTES 


THE oth annual meeting of the Association of German Natu- 
ralists and Physicians will take place at Berlin from the r8th to the 
-24th inst. General meetings will be held on the 18th, 22nd, and 
‘24th, the sections, of which there are thirty, meeting at other 


times when and where they wish in the various places offered 
th@m for that purpose. At the same time there will be an 
exhibition of scientific apparatus, instruments, and educational 
‘objects. On the morning of each day a journal will be issued 
‘containing information of interest to members, and,as much as 
possible of the proceedings at the various meetings of the pre- 


ceding day. The Physical Section is under the Presidency of 


Dr. von Helmholtz and Dr. Kirchhoff, Amongst the papers to 
be read are the following :—The microscope as an aid to 


physical investigation, by Dr. Lehmann 3 the determination of 


the electro-chemical equivalents of silver, by Dr. Köpsel ; elec- 
trical discharges, by Dr. Goldstein ; on Palmieri’s investigations 
into the development of electricity in the condensation of steam, 
by Dr. Kalischer. The Presidents of the Chemical Section are 
Drs. Hoffmann and Landolt. In this Section there will be 
‘papers on silver oxydul, by Herr von der Pforten; a new syn- 
‘thesis of naphthaline derivatives, by Dr. Erdmann; andon a 
‘peculiar phenomenon of reaction, by Herr Lie>reich. In the 
Botanical Section there will be pipers on Goethe’s influence on 
botany, and on the reception of water by the external organs of 
plants. In the Zoological Section papers will be read on dual 


eyes in insects, on the origin of the frontal ‘ganglion in Hydro- ` 


philus, on freshwater Bryozoa, the Protozoa of Kiel Bay, on the 
boundaries of zoo-geographical regions from the point of view of 
ornithology, the fauna of North German lakes, and on the old 
Peruvian domestic dog. In the Section for Geography and 
Ethnology there will be several papers on Africa, especially on 
the Congo region ; one on the Kurds, others on South Polar ex 
ploration, on the Goajira Indians, and on the importance of the 
Xingu far the ethnology of the northern part of South America. 
A great majority of the sections are occupied with medical sub- 
jects. One of these will be devoted to the discussion of 
the condition of Europeans in different climates, their diseases, 
acclimatisation, &c. The last section of all is devoted to scientific 
education, 

Sir Henry Roscoe has given notice that in the next session 
-of Parliament he will call attention to the Report of the Depart- 
mental Committee on the National Science Colle:tions, and 
will move a resolution. j 

IN reply to a question by Sir John Lubbock in the House of 
‘Commons on the*9th inst., the Chancellor of the Exchequer 
‘stated that the appointment of a Minister of Education, as 
recommended by the Committee of 1884, had not yet come 
under the notice of the Government, nor could hê hold out any 
hope that it would be likely to come very soon undergits notice. 
Lord Randolph Churchill said he suspegted the proposal would 
involve an increased charge upon the public revenues, ‘and 
every alteration, reform, or modification of a department which 
would involve an increased charge possesses in my eyes an 
incurable defect.” ° 


EARTHQUAKES haVve’continued at Charleston during the past 
week, but the shocks are. decreasing greatly in frequency and 


but no harm was gone by either. The Mexican Government 
has been officially informed that Tequisixtlan was shaken by an 
earthquake at 4.30 en the morning of September 3. The move- 
ment was from east to west. A Naples corresponden® of the 
Times writes that the sh®ck of the 28th ult. was seVerer than 
any which has been felt for some years. The panic was thefe- 
fore great, and was increased by superstition, There were two 
shocks—one was horizontal, the other vertical, but they followed 
each other in such rapid succession that they appeared to be one 
shock, and for many hours after the replica was expected with 
much apprehension. The shocks oc@trred about Ir p.m., and 
were felt severely at every place in the Bay of Naples, and in the 
Island of Capri, which has no volcanic elemept in its formation. 
Similar reports were received from Puglia, Calabria, and Sicily, 
where the shock was very severe. At Forio, in the Island of 
Ischia, it was felt, and created a panic. Vesuvius has long been 
in a state of comparative repose. Prof. Palmieri says that at 
4 p.m. on the 28th it showed signs of renewed activity by 
frequent thunders, and by throwing masses of lava into the air. 


Mr. Ponp, the Government Analyst of New Zealand, has 
proved by actual experiment that the dust thrown out during 
the recent volcanic eruptions is of a highly fertifising kind.” He 
obtained samples of the dyst from three different places, and 
sowed a quantity of clover and grass seeds in each. The soil 
was kept moistened with distilled water, so that no manurial 
elements might be imparted by the water used. In all cases the 
growth was almost as vigorous as in rich volcanic soil. The 
rapid growth of the plants and theiy colour show that the dust is 
a benefit to the soil on which it has fallen. 


THE programme for the autumn meeting of the Iron and 
Steel Institute, which is to be held in London on October 6, 7; 
and 8 next, has just been issued. The Council of the Institute 
has arranged to hold the meeting in London this year, for the 
second time in the history of the Society, with a view to afford- 
ing Members the opportunity of studying the mineral resources, 
&c., of the colonies, as illustrated by what is shown at the Ex- 
hibition, and of coming into contact with colonists and Indians 
who are interested in mineralogical operations. That being so, 
perhaps the most interesting paper in the list is one on the iron- 
making re<ources of our colonies, prepared by Mr. Gilchrist . 
(whose name is associated with the well-known basic process) 
and Mr. Edward Riley. Among other papers to be read there 
is one on the chemical composition and mechanical properties of 
chrome steel, by M, Brustlein; another on combustion with 
special reference to its application in the arts, by Mr. F. Sie- 
mens ; another on the treatment of high-class tool steel, by Mr. 
A. Jacobs, of Sheffiel@; and one on modifications of "Bessemer 
converters for several charges, by Mr. John Hardisty, of Derby. 


THE Paris Academy of Sciences has issued in separate form 
the text of the discourses pronounced at the Museum of Natural 
History on the occasion of M. Chevreul’s centenary, August 31, 
1886. The speakers were M. Fremy, Director of the Museum ; 
M. Jules Zeller, President of the Institute; M. Janssen, on 
behalf of the Academy of Sciences; M Broch, Corresponding 
Member of the Institute; Colonel Le Mat, in the name of the 
Washington National Institute; M. Ressmann, Italian Pleni- 
potentiary ; M. Gilbert Govi, President of the Negpolitan 
Academy of Sciences; M. de Bouteiller, on behalf of the Paris 
Municipal Council and the General Council of the Seine; M. 
Chgumeton, President 8f the Association of Frengh students ; 
MM, Nadault de Buffon, Dehérain, Leroy, Auguste Vitu, 
Gerspach, and Réné Goblet. The broclfure is printed in uni- 
form size and type, with the weekly Comptes rendus of the 
Academy. 
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THE Paris newspapers have published a congratulatory com- | already better known, cannot, of cours, yef be determined. 


munication from the-Acgdemy of Sciences fn Berlin to M. 
Chevreul, from which the following is an extract :—‘‘ He who 
would farm a complete idea of your so busily occupied life 
should follaw the entire course of your greative activity, which- 
hasbeen directed to all departments of chemistry. @He must 
follow all the innumerable detailed researches which have en- 
abled you to determine the nature of various minerals and of a 
large number of salts, as well as the composition of many 
organic matters. He should study your chemico-physiological 
works, by which you have mgde such great advances towards the 
knowledge of the most important secrets of the animal organism 
as well as your Jabours on the most varied questions of public 
hygiene, Ile ough@to follow the excursions which enabled you 
to fix the laws of the contrasts among colours, and to class them 
systematically and scientifically. He ought to study your lec- 
tures on the chemical principles of dyeing. He should finally 
imagine himself at the period when misty ideas of the most false 
and fantastic kind threatened to surround aid obscure the mind, 
and when, with the record of history in your hands, you dis- 
sipated the mists by making your countrymen recognise in the 
delusions of the past the errors of the present time. Having 
thus represented ineall it. extent the activity that you have shown 
throughout your lonz life, we hold that your name should be 
inscribed in one of the first places on fhe list of the great men 
who have carried the scientific glory of France to the extremities 
of the eamh.” ° 


In a long communication to the Times of September 7 from 
its Correspondent with the Gyenada Eclipse Expedition, it is 
stated that a botanical garden is in course of formation under Mr, 
Elliott, with a view to the development of the resources of the 
island. Mr. Elliott, the article goes on tostate, ‘‘ has made fre- 
quent excursions into the hizh woods for the latter purpose, and 
the results of his botanical exploration of the island, which will 
soon be made known, are very satisfactory, many valuable woods 
having been found, It is hoped by means of the botanic garden 
to encourage the planters of the Windward Islands to cultivate 
the minor products of this fertile region, and especially to im- 
prove their fruits by exhibiting the finest kinds in the gardens 
brought from other region; and giving information showing how 
it can be done. No more healthy sign of the progress of the 
colony could be afforded than in the enterprise of the Colonial 
Governmeht in establishim such a garden and the interest taken 
in it by the planters of the island. So mich for applied botany. 
During the stay of the Expedition pure botany has been studied 
with much success by Mr. George Murray, of the British Museum, 
the naturalist attached to the Expedition, who arrived a fortnight 
before the observers of the eclipse to gain the necessary time for 
finding good*working grounds. His special méssion is an inquiry 
into the life-history of certain marine Alge called the Siphonee. 
The forms of this group are well enough known to European 
botanists, but the development and life-phenomena of most of 
the genera composing it have not yet been investigated. He 
has been greatly gratified to find an abundant supply of material 
for his special research, though the island is poor in </gz owing 
to the small rise and fall of the tide, which exceeds a foot only 
at spring tides. The operation of examining this material is 
conducted in a well lighted and very convenient room set apart 
for the purpose by His Excellency the Goveraor, who has in this 
instance, tao, shown the greatest sympathy with the object of 
the work, and an unfailing helpfulness towards its accomplish- 
ment. So far as the examination of the material collected has 
gone, it promise to yield an answer to the qħestion of the naturg 
of the reproduction and development of the types investigated, 
but whether the informatton will result in fixing definitely the 
position of the Stphonee as a group or in the breaking up of the 
zroup and the incorporation of certain genera into other orders, 


The land and marine fauna arg also engazing Mr. Murray's 
attention to the extent of collecting these, and the repti!es and 
small mammals have in this department of work been kept par- 
ticularly in view.” ` j 


MR. Jonn TAYLOR, a pupil of Dr. Marshall Ward, who went 
out some time ago af botanist to the Bahamas Government, is 
evidently pursuing his work under difficulties. While he and” 
his compantons were on shore at Acklin Island, 30 miles from 
Long Cay, on August 13, the cook, a Haytian, who was left in 
sole charge of the vessel, made off with it under cover of@lark- 
ness, and up to the 19th no trace of ship or cook was found, Mr. 
Gardiner had on board nearly all his scientific books, and all 
the instruments, &c., necessary for a month’s good work. He 
lost everything of that kind he had, including his Zeiss micro- 
scope ; besides all his manuscript scientific diary, and list of the 
Bahamas flora, not to mention a sum of money, bedding, &e. 
Iis total loss he estimates at 75/.; we are sure the Bahamas 
Government will not allow Mr. Gardiner to sustain a loss which 
to him must Be serious. 


THE translation of an English botanical book into German is 
so nuch a reversal of the p esent fashion that it is of some interest 
to know that a translation of Dr. Maxwell Masters’ *f Vegetable 
Teratology” has been mide by Mr. Udo Dammer, an? pab- 
lished by Haessel of Leipzig. Many additional notes have been 
added by various German and [falian botanists, as well as by 
Dr. Masters, and some additional woodcuts provided. 


THE celebrated waterfall of Teverone, which Horace valls 
t‘ preceps Anio,” has been employed to put in operation two 
dynamos of 100 horse-power for the illumination of the city of 
Tivoli. Others are being fitted up. The motive power, which 
is to be utilised by a company from the designs of M. Cantoni, 
is equivalent to several thousand horses. The illumination of 
Rome is contemplated, as well as the distribution of forc: to a 
distance from the station. The excavations and canals aie con- 
ducted under the house of Mæcenas, which is described as 
situated at uum Tidur, now Tivoli. è 


Two more of the Paris theatres are now illuminated by incan- 
descent light—the Palais Royal by Edison, and the Varictes by 
Woodhouse. With the Opera and the Eden Theatie this 
brings the number up to four. Every evening the Ind .tstrial 
Exhibition at the Palais des Champs I‘lysées is lighted also by 
electricity. ° 


We have received a copy of a paper réad by Mr. II. C. 
Russell before the Royal Society of New South Wales, on 
“ Local Variations and Vibrations of the Earth’s Surface,” in 
which he records his own experiences on this subject in the hope 
that other astronomers will do the same, and thus by “united 
action assist in the work of tracing these vibrations and changes. 
Mr. Russell’s observations took place at Lake George, and were 
made chiefly by means of an automatic recorder of the heizht of 
the water in the lake. Although the instrument used has not 
the extreme eensitiveness to minute vibrations which Mr. 
Darwin’s reflecting mirror and similar instruments have, yet it 
was so placed that all such changes became magnified by the 
relatively enormgus extent over which it extends its sensitive 
part, if this expression may be used ; for any change in guavity, 
or the directi®n of the vertical, is not seen as it affects the base 
of a small instrument a few*feet square, but as it affects a surface 
20 miles long and 5 to 6 miles wide. Barometric and wind 
changes, too, so difficult to see in other instruments, at once 
became evident here by their effects on such a large body of 
water, and the fake-gauge for these reasons is not only capable 
of showing changes quite as minute as the Car&bridge pendulum 
apparatus, but also of keeping a perfectly satisfactory record of 
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~ these changes,.so written that many, if not all, the causes can 


be traced in the curves whica they produce. “Various tables and 
diagrams are appended to the paper. 


COLONEL GILDER has started from Winnipeg on his expedi- 
tioñ to the Arctic regions, with te object of reaching the North 
Pole. 


° 
THE deaths are announced of M. Paul Soleillet, the explorer 
‘vf Shoa in North-East Africa, and of Herr Robert F legel, the 


explorer of the Niger and Binué, s . 


THE celebrated travelley and botanist, Dr. Schweinfurth, 
lecturétl recently at Berlin on the Kew Botanical Gardens, which 
he characterised as the finest in the world. Kew, he said, is 
the Botanical Foreign Office for all nations, for it is the centre 
of all botanical news from all parts of the world. 


WE have received “ An Account of the Progress of Astro- 
nomy in the Year 1885,” compiled for the Smithsonian Institu- 
tion by Prof. W. C. Winlock.- The investigations reviewed 
comprise (among others) Prof. Pritchard’s photometric researches 
as consigned in the Oxford ‘‘ Uranometria,” M. Dunér’s cata- 
logue of stellar spectra of the third type, Drs. Gill and Elkin’s 
determination of southern star-parallaxes, Prof. Bakhuysen’s of 
the rotation-period of Mars, Prof, de Ball’s of the nutation con- 
stant, Prof. Peters’ of the orbit of 61 Cygni, and Prof. Langley’s 
inquiries into the temperature of the moon’s surface. M. Faye’s 
theory of the origin of the solar system, with Prof. G. H. 
‘Darwin’s criticisms upon it in ‘NATURE, are prominently dealt 
with. We hear with pleasure of the Progress towards com- 
pletion of Prof. Rowland’s photographic map of the -normal 
solar spectrum. The amount of detail contained in it may be 
judged of from the one fact that 120 lines are visible between 
H and K, the original negatives showing 150. The most striking 
astronomical events of the year, ze. the outburst of new stars in 
Andromeda and Orion, the photographic discovery of a nebula 
in the Pleiades, and the meteoric shower of November 27, are 
chronicled in due and interesting detail. Seven comets were 
observed in 1885, of which five were seen for the first time, the 
others being expected returns of Encke’s and Tuttle’s. Nine 
minor planets were’discovered. ‘The Report concludes with a 
useful bibliography of astronomical works published in 1885. 


In March, 1884, Prof. Holden offered to observe at the 
Washburn Observatory the 303 fundamental stars for the 
southern zones of the ‘‘ Astronomische Gesellschaft.” The offer 
was agcepted ; the work was begun May 2, 1884, and finished 
December 25, 1885. The results are contained in vol. iv. of the 
“ Publications of the Washburn Observatory,” now before us. 
When Prof. Holden was appointed to the Lick Observatory in 
October 1885, 468 observations were still wanting to complete 
the series. These were very creditably supplied, before the end 
of the year, by his assistants, Mr. Updegraff and Miss Lamb. 
In all, 6444 observations were made with the Repsold meridian- 
circle ; each star of the 303 was completely observed six times ; 
and instrumental constants were determined for each night. No 
pains were spared to secure accuracy. The probable error of a 
single bisection of Polaris was estimated at noteabove o'I for 
poor seeing, and o”'o5 under the most favourable conditions. A 
list of corrections to standard star-catalogues (p. 69) forms a 
valuable agidition to the contents of the volumg, 


WE have to acknowledge the receipt of the Calendars for the 
Session 1886-87 of the University Colleges of Dundee and 
Bristol, and of the Durham College of Science of Newcastle-on- 
Tyne. 

THOSE interested in natural history will be glad to hear that 
Mr. Quaritch issues this week vol. iii. (the  Quadrupeds ”) 
of the MemoriaPEtlition of ‘* Bewick’s Works,” which he is 
publishing—to be complete in five volumes. 


NATURE 


* [Sept 16, 188 
ee eae, 2 eee oe 


> THE additions to the Zoological Society’s Gardens during th 
past week include a Spring-bok (Gazella euchore &) from Sout. 
Africa, presented by Capt. John HewSt, C.M.Z.S. ; two Tala 
poin Monkeys (Certopithecus talapoin) from West Africa, pre 
sented by Mr. R. E. Dennett; two Red-headed ®Finche 
(Amadinggerythrocephal& § 2) from South Africa, {wo Saffror 
Finches (Sycalis flaveola § 2) from Brazil, presented by Mr.°H 
B. James ; a Leadbeater’s Cockatoo (Cacatua leadbeateri) fron 
Australia, presented by Mr. J. Davis; a Roseate Cockatoc 
(Cacatua roseicapilla) from Australia, presented by Mr. G. H. 
Hawtayne, C.M.Z.S.; a Herring Gull (Zarus argentatus), 
British, presented by Mr. E. Penfon, jun., F.Z.S.; a Wesi 
African Python (Python sebe) from West Africa, presented by 
Major A. Morton Festing; a Smooth Snake (Coronella levis 
from Hampshire, presented by Mr. W. H. B. Pain ; a Leonine 
Monkey (Macacus leoninus &) from Arracan, deposited ; twc 
Crested Pigeons (Ocyphaps lophotes), a Geoffroy’s Dove (eristera 
geofroti), bred in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE INNER SATELLITES oF SATURN.—Writing in the 
Astronomische Nachrichten, No, 2743, Prof. Asaph Hall states 
that he has now finished the reduction and®discussion® of the 
observations of Titan and the five inner satellites of Saturn made 
at Washington since the Mounting of the 26-inch refractor in 
1873. These observations have been made with the filar micro- 
meter, and most of them are observed angles of position and 
distances. The average probable error of a single observation 
for the position of a satellite is + o”'27. A remarkable result 
of the discussion is that the Washington observations of the five 
inner satellites can be satisfied wifhin the limits of their probable 
errors by circular orbits. At the beginning of this discussion 
Prof. Hall hoped that the observations would determine the 
positions of the lines of apsides with such accuracy that the 
motions of these lines would be known, and that thus we might 
obtain data for a new determination of the mass of the Ring, 
and of the figure of the planet. But the resulting circular orbits 
for the inner satellites make the position of a line of apsides in- 
determinate, and for the present the mass of the Ring remains 
unknown. 

On account of the difficulty of making good micrometrical 
measurements of the inner satellites of Saturn, astronomers have 
revived the old method of observing their conjunctions with the 
ends of the Ring, or with some other marked feature in the 
Saturnian system. A series of observations of conjunctions with 
the ends of the Ring was made at Toulouse in 1876 and 1877 
by MM. Tisserand and Perrotin ; andein order to te&t the old 
method of observing, Prof. Hall has compared these measures 
with his elements of the five inner satellites. The result at 
which he arrives is that the probable errors of a single residual 
are larger for the Toulouse observations (= Æ o”*41 in the mean) 
than in the micrometrical measurements at Washington. Prof. 
Hall therefore concludes that observations of these satellites with 
filar micrometers aye among the best we have, anel since they 
are definite measurements, and are made in very different posi- 
tions, a result deduced from them is more likely to be free from 
constant errors. He suggests that probably the best way to 
effect an improvement in such measurements is to devise some 
new arrangement of the wires of the filar micrometer. 


e 

THE INVENTION OF THE SEXTANT.—Dx J.L. E. Dreyer 
points out, in the Astronomische Nachrichten, No. 2739, an 
historical error which has crept into several astronomical works, 
although it was refuted some fifty years ago by Prof. Rigaud in 
a series of papers communicated to the Nautical Magazine. In 
the books referred to, it is stated that the principle of the con- 
struction of the sextant was communicated to John Hadley by 
his brother, a Capt. Hadley, who had in his possessiop ‘a sextant 
given to him by Capt. Godfrey, brother of Thomas Godfrey, of 
Philadelphia, the real inventor of the'instrument. But it appears 
there never was such a Capt. Hadley. The brothers of John 
€iadley were—one a barrister, the other a phgsician; and he 
himself was not an instrument-maker by profession (as has been 
asserted), but, as an amateur, occupie@ himself with mechanical 
pursuits, and was the first to bring the polishing of reflecting- 
telescopes to any perfection. On May 13, 1731, John Hadley 
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communicated to the Royal Society a description of his re- 
flecting octant; and, afier some. hesitation, Halley declared 
himself satisfied that Hadley’s idea was quite different 
from that of Newton, who had invented an instrument 
founded*® on the same principle. It is no doubt true 
that Thomas Godfrey, a glazier of Philadelphia, „had in- 
vented an instrument of this kind about the year 1730; 
but the first intelligence of his invention did not reach Eng- 
land before the month of May 1732, in a letter from James 
Logan to Halley. Godfrey’seinstrument was made of wood by 
Edmund Woolley, a carpenter, about November 1730, and had 
been tried on board the ship ruman, of which John Cox was 
master. The first model ofHadley’s octant had, however, been 
constructed by his brother George about the middle of the 
summer of 1730. The thanks of those interested in the history 
of astronomy are dif to Dr. Dreyer for the effort which he has 
made to correct the errors on this point which are found in 
Poggendorff’s “ Biographisch literarisches Handwörterbuch,” in 
Wolf’s ‘‘ Geschichte der Astronomie,” ard elsewhere. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 19-25 
(FOR the reckoning of time the civil day, commencing at 
Greenwich %ean midnight, counting the hours on to 24, 
is here employed.) 
° 
At Greenwich on September 19 


Sun risesggh. 43m. ; souths, rrh. 53m. 42°7s.; sets, 18h. 5m. ; 
decl. on meridian, 1° 25’ N.: Sidereal Time at Sunset, 
17h. 59m. 

Moon (at Last Quarter Septemper 21) rises, 20h, 39m.*; souths, 
4h. 7m.; sets, 1th. 44m. ; decl. on meridian, 15° 12’ N. 


Planet Rises Souths Sets Decl. on meridian 
. m. h. m. h. m. yrr 
Mercury 455 .. II29 .. 18 3 6 oN. 
Venus ... 350 .. 1045 ... 17 40 9 56 N. 
Mars ... ane 1044 a I5 IT... 19 38 18 12S, 
Jupiter... .. 067 7 «. 1252 ... 18 37 3 43S. 
Saturn... ... 23 34* 2. 7 37 «. 1540 21 32 N. 


* Indicates that the rising is that of the preceding evening. 


. Occultations of Stars by the Moon (visible at Greenwich) 
Corresponding 


A angles fron ver- 
Sept. Star Mag. Disap. Reap. | tex to right for 
inverted image 
e . e b. m h. m. a é 
20 ... 130 Tauri... ... 6 ... 23 34... O 301 68 229 
21... 26 Geminorum... 54 ... 22 46 ... 23 26 23 273 
25... B.A.C. 3345 ... 6 153... 241 61 206 


+ Occurs on the following morning. 


... Saturn in conjunction with and 3° 29’ north 
e of the Moon. e 


23 — Sun in equator. 
Variable Stars 
Star R.A. Decl. 

g r h om. o 4 h. m. 
U Cephei .@ e 0 52'2... 81 16N. ... Sept. 21, I9 4 m 
¢ Geminorum, 6574..2044N.... ,, 24, 057M 
U Monocerotis 7 25°4.. 9 32S. ... 5, 21, M 
U Cancri » 8 29°3..19 17N... 4, 25, M 
5 Libre .. a. I4 54°99... 8 4S... 4, 21, 211 m 
U Corope . we 15 136 ...32 4N... 4, 22, 1 45 m 
U Ophiuchi... . 17 10°8... I 20N... 5, 22, 4 27 m 

5 and at intervals of 20 8 
BlLyre... .. .. 18 45°9... 33 14 N. ... Sept. 18, 21 30 M 
: » 22, 2 Om 
n Aquilæ we e I9 46°7... O43N.., 5, 25, 5 Oom 
S Cygni ws... 20 3°... 57 GON... 4, 24, le 
U Cygni ee os 20 LON. 47 32N.. 55 20, M 
T Cephei .. ... 21 o... 68 2N... , 20, m 
dCephei ... ... 22 24'9 ... 57 50N... ,, 22,22 OM 


M signifies maximum ; #2 minimum. 
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5 Meteor Showers ` A 
The following are amongst the showers of the period :—Near 
@ Cassiopeiæ, R.A. 14°, Decl. 50° N. ; near a Arietis, R.A. 31°, 
Decl. 18°; and near Polaris, R.A. 68°, Decl. 87° N. 
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UNIVERSITY AND EDUCATIONAL 
, INTELLIGENCE 


UNIVERSITY COLLEGE, LoNDON.—We notice from thee 
prospectus of the Engineering Department that the examination 
for the Gilchrist (Entrance) Engineering Scholarship of 35% per 
annum is to be held on the 28th apd 2gth inst. Candidates 
must be under nineteen, and the subjects of examinatiow are : 
—(1) Mathematics ; (2) any two or more of the following—(q) 
mechanics, (4) mechanical drawing, (c) examination on some 
subject connected with engineering, (<) French or German, (e) 
the use of tools. The examination is intended to be of such a 
standard as can be passed by lads from school who have begun 
to acquire some knowledge of mechanical pursuits. The appli 
ances of the engineering laboratory (under Prof. Alexander B. 
W. Kennedy) have been very much extended during the past 
year, mainly through a grant from the Gilchrist Trustees, and 
are now very complete in the direction both of experiments in 
elasticity and the strength of materials, and in the economic work 
of erfgines and boilers. Laboratory work is so arranged that 
students go through a systematic course of experimental instruc- 
tion in these and other connected subjects during the session. 








SOCIETIES AND ACADEMIES 
PARIS i 


Academy of Sciences, September 6.—M. Emile Blanchard 
in the chair.—On presenting to the Academy a copy of a 
volume issued on the occasion of M. Chevreul’s centenary, 
August 31, 1886, M. Berthelot remarked that this seemed a 
suitable occasion for reviving the old custom of celebrating 
Academic solemnities by the publication of special scientific and 
literary essays. The present work, in the preparation of which 
MM. Ch. Richet, G. Pouchet, E. Grimaux, E. Gautier, 
Dujardin-Beaumetz, E. Demarçay, and Berthelot haq co-oper- 
ated, has been executed with rare taste and care by the editor, 
M. Alcan, and by him dedicated to M. Chevreul on behalf of 
himself and his fellow-contributors.—Fluorescence of the com- 
pounds of manganese subjected to electric efluvium in vacuum, 
by M. Lecoq de Boisbaudran. In the experiments here de- 
scribed the author has aimed especially at determining the 
effects due to the presence of manganese. The fluorescence of 
some of its compounds: is an extremely sensitive reaction, by 
means of which imponderable traces of this metal may be de- 
tected in natural or artificial substances that might otherwise be 
supposed free from its presence.—Paralytic ataxy of the heart, 
by M. Mariano Semmola. In this communication the author 
resumes the results of his further observations on cardiac dis- 
orders, already reported in the 7razsactions of the International 
Medical Congress, seventh session, London, August 1881,— 
Remarks in connection with three Italian essays submitted to 
the Academy, by M. Govi. The first of these papers deals with 
an episode in the life of Galileo, showing that the hostility of the 
Jesuits to the Florentine philosopher was not due to the letter ad- 
dressed by him to his brother in 1606, announcing the expulsion 
of the Order from Venice. The second describes a curious 
plano-convex lens executed by Torricelli» some time between 
1644 an 1647, and recently discovered in the Cabinet of Physics 
attached to the University of Naples. The third refers to an 
unpublished latter written by Volta in 1785 on Lavoisier’s pneu- 
matic theory, which, although not accepted witlfout reservations, 
is defended against the assumptions of an Englishman named 
Lubbock, who had essayed to transform oxygen into a new 
principle called by him the ‘“‘sorbile principle.” —Ọn certain 
differential equations of the first order, by M. Roger Liouville. 
It is shown that the differential equation— 

Y +UI + $a? + 3037 +a =o, 
“is reducible to the quadratures if its coefficients a,,...¢, and their 
derivatives a’,,... satisfy the equation— 


alt KI- 3i + 3l - aal = o, 
where Z represents the combination 
L = aga, — aay + a (0184 — gts) +283 (aq? — Aitas 


4 and Æ an arbitrary constant which may vanish.—Note on the 
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theory of dissociĉtion, by M. G. Chaperon. ° It is argued that 
the theory of dissocfation may be expressed with simplicity by 
means of certain cycles, which are easily formed, if the pos- 
sibility be admitted of separating at a constant temperature 
se¥eral mixed gases or vapours without the expenditure of con- 
vertible labour or of heat.—On the conjugation of the Para- 
mecie, by M. E. Masipas. Fresh observations on Paramecium 
caudatum have led the author to the determination of a fact of 
“great physiological importance, which had hitherto escaped his 
notice, and which seems to foreshad®w in these organisms the 
fecundating processes of the higher animals.—On the family of 
the Polyclinians, by M. Lahille. The Polyclinians of Roscoff— 
studieM, for the first time, in 1872 and 1873, by M. Giard—are here 
divided into two distinct families—Polyclinide and Aplididæ.—- 
On the affinities of the Eocene ferns of West France and Saxony, 
by M. Louis Crié. The already-determined affinities of the 
Tertiary flora of these two regions are here considerably 
enlarged by a comparative study of their respective ferns.—Note 
8n the telluric currents, by M. J. J. Landerer. The author’s 
further observations on meteorological pheno.nena connected 
with electricity lead to the general inference that the great 
telluric current of the globe has its origin in the difference of the 
negative potentials, The constancy and amplitudesf the régimes 
of the winds whence it results insure both its normal direction 
and permanence.—On. the discovery made in Belgium of a Brave 
contemporary with the mammoth and rhinoceros, by M. Nadail- 
lac. In a cave recently explored by MM. Marcel de Puydt and 
Sohest near Spy, in the province of Namur, were discovered 
two skulls of the Neanderthal type associated with the remains 
of Rhinoceros tichorhinus and Elephas antiquus (2). It thus 
appears that the Neanderthal race had already penetrated to 
the Meuse valley in the remotest times. From the relics found 
in the undisturbed soil of this cave it appears that they could 
make flint implements, utilise the tusks of the mammoth, 
manufacture earthenware baked in the fire, that they buried 
their dead, and in a word possessed the first rudiments of 
civilisation, 
BERLIN 
Chemical Society, July 12.—C. Scheibler, Vice-President, 
in the chair.—Ferd. Tiemann gave an account of some reac- 
tions of substituted amidoximes.—C. Scheibler discussed the 
important question for the sugar industry, whether a definitely 
characterised strontium dihydrate (SrO,2EI,O) exists as such, 
or whether the substance having the percentage composition of 
a dihydrate is not father a monohydrate (SrO, H,O) containing 
a higher hydrate mixed with it. He described his experiments 
on the action of carbon dioxide on the hydrates of the alkaline 
earths at different temperatures and coritaining varying amounts 
of water, He finds that the facts agree with the latter view. 
—H. Noerdlinger has studied the oxidation products obtained 
by the action of nitric acid on myristic acid : the chief products 
are swccinic and adipic acids, besides smaller quantities of 
glutaric, pimelic, suberic, oxalic, and carbonic acids.—R. J. 
Friswell and A. G. Green described their researches on the 
constitution of diazoamidobenzene, from which it is concluded 
that the constitutional formula CgH;.N:N.NE. C,H; usually 
assigned to it is the correct one.—M. Rosenfeld described 
lecture, experiments for the demonstration of the volumetric 
decomposition of hydrochloric acid and of the sublimation of 
sulphur.—J. Bongartz gave an account of compounds which 
aldehydes, ketones, and ketonic acids give with thioglycolic 
and thioacetic acids.S-R. Otto discussed the conditions under 
which the whole of the arsenic can be removed from hydro- 
chloric acid by hydrogen sulphide, and he showed that the last 
traces of arsenicgcan be precipitated when the addition is made 
of a certain quantity of a substance which gives an insoluble 
precipitate with the hydrogen sulphide. Since crude hydro- 
chloric acid always contains such substances (e.g. ferric chloride, 
chlorine, &c.), it can readily be freed from arséhic by means of 
hydrogen sulphide.—P. Klason gave an account of a new 
method for the estimation of sulphur and of the halogens in 


` organic compounds by burning them®in a currént of oxygen.— 


H. Kiliani has isolated the lactone of levulosecarboxylic acid, 
and has more closely examined the pentoxypimelic acid resulting 
from the oxidation of dextrosecarboxylic acid, and also its 
lactone.—E, Fischer has obtained a base named asoglucosamine, 
CHiN Og, by thg reduction of phenylglucosazone with zinc dust 
and acetic acid, aniline and ammonia being simultaneously pro- 
duced; isoglucosamine is isomeric with glucosamine, and 
closely resembles the latter in its properties, and probably bears 
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the same relation 4o Jevulose as glucosamine does to dextrose, — 
J. Tafel described a new method of preparing primary amines, 
which consists inethe action of sodium amalgam and glacial 
acetic acid on the alcoholic solution of the substances produced 
from ketones or aldehydes and phenylhydrazine ; the reaction 
takes plage according to the equation— ` 


R: N,H. C,H, +4H = RH. NH, + NH,. CHp 


—E. Erlenmeyer offered an explanation of the remarkable 
isomerism occurring in the cnag acid and acrylic acid series. 
—K. Heumann and Th. Heidlberg are experiwenting with a 
view to ascertain the influence exerted on the shade of certain 
dyes by the introduction of substitution groups and elements : in 
the present communication they describe the effect produced by 
the introduction of chlorine.—W. Staedgl and H., Bauer 
gave an account of their experiments on the methylation 
of metanitraniline ; on the demethylation of tertiary aromatic 
amines, and also on a convenient method of preparing azo- 
compounds.—G, Ciamician and P. Silber had a paper on the 
constitution of certain di-substitution derivatives of pyrroline.— 
K. Elbs and G. Steinike have studied a-naphthylphenylketone. 
—W. Kelbe has found ordinary cymene and an aromatic hydro- 
carbon of the formula C,H, in rosin-spirit.—R. Anschütz and 
P. N. Evans have found that antimony pentachloride boils 
under diminished pressure without appreciable decomposition. 
—A. G. Ekstrand gave the results of his,research ọn the 

. . . e . 
naphthoic acids; he has prepared and described the Various 
nitro-derivatives, 7 
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* EXTERIOR BALLISTICS 


Extertor Ballistics in the Plane of Fire. By James M. 
Ingalls, Captain First Artillery, U.S. Army, Instructor. 
(New York: D. Van Nostrand, 1886.) 

APTAIN INGALLS has succeeded in presenting 

within the limits pf 128 pages, for the most part a 
very good and complete account of the various methods 

now in use for calculating range tables and solving im- 

portant probleifs relating to trajectories of shot. The 

subject of ballistics is divided into three parts—interior 
ballistics, which treats of the motion of the shot within 
the bore of the gun, of which very little is known ; exterior 
ballistics, which deals with the motion of the shot after 
leaving the muzzle and till it strikes an object ; and the 
remaining part treats of the penetration into an object 
struck. The author confines his attention to exterior 
ballistics. His book is purely mathematical, but well 

adapted to the wants of the artillerist. It is in reality a 

second edition. ° 
In Chapter I. theoretical resistances are calculated for 

variouseorms of heads of elongated shot ; and Chapter II. 
is devoted to the consideration of experimental resist- 
ances, where reference is made to the experiments of 
Robins (1742); Hutton? Piobert, Morin, and Didion 
(1839-40) ; Virlet (1856-58). Then follows a brief notice 
of experiments made with the Bashforth chronograph at 
Shoeburyness. The dates of the publication of the first 
and final reports of these experiments are correctly given 
1870 and 1880 respectively, but there is no notice of an 
intermediate report (84/B/1879), printed by Government 
and circulated in 1879, giving coefficients of the resistance 
of the air for elongated shot for all velocities between 
430 and 2250 f.s. (131 and 686 m.s.). But the first publi- 
cation of the results of these experiments will be found 
in the Transactions of the Royal Society for 1868 for 
velocities 900 to 1600 f.s. (p. 441). Mention is then made 
of some rather meagre experiments said to have been 
made by Mayevski in 1868-69 with both spherical and 
elongated shot. In the latter case the assistance derived 
from the results of the English experiments is fully and 
candidly acknowledged by Mayevski, whose results it 
appears ere not published till 1872. And lastly, 
Mayevski’s and Hojel’s discussion of Krupp’s experi- 
ments made at Meppen (1881) are noticed. Some con- 
fusion is caused here from the intermixture of dates of 
- experiments and dates of their publication, but it must be 
evident tlfat the publication of Bashforth’s results was 
not anticipated by any experimenter here named for the 
whole range of velocities 100 to 2800 f.s. for elongated 
shot, and for velocities 850 to 2150 f.s. for spherical shot, 
excepting in the latter case the results of Robins, Hutton, 
and Dadion. 

Capt."Ingalls then proceeds to explain the methods of 
determining the coefficients of resistance. He passes 
over the ballistic pendulum, which sis however not yet 
quite obsolete, and first deals with the case where veloci- 
ties of a shot are measured at two points a known distance 
apart. He gives a table of the 16 determinations of 
Didion’s p' for spherical projectiles by Mayevski (pub- 

VOL. XXXIV.—No. 882 
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lished 1872), and then he passes on te Mayevski’s and 
Hojel’s formule for elongêted shot 1882). It dues not 
appear why priority is given to these recently published 
results. These being disposed of, the author gives awery 
good account of the manner in which Bashforth obtains 
his coefficients from the observed times occupied by the 
shot in passing “over a succession of equal spaces (pp. 
31-35). Capt. Ingallsehas expressed the law of resistance 
from these English results in terms of the powers of the 
velocity, upon which he remarked that the expressions 
deduced by Mayevski and Hojel from the Krupp experi- 
ments give a less resistance. He does not consider at 
all the nature of the experiments from which these con- 
tradictory results were obtained, but at once comes to the 
desired conclusion that “This is undoubtedly due to she 
superior centring of the projectiles in the Krupp guns 
over the English, &c.” But we very much doubt this 
statement. Further on, the experiments given in the 
‘Annexe à la Table de Krupp” are calculated by (1) 
Krtipp’s tables; (2) by Ingalls’ tables (reduced by using 
c = ‘907, as had before been done in the Proceedings of 
the R. A. Institution, Woolwich, 1885); and (3) by 
Mayevski’s formule, The agreement between calcula- 
tion and experiment is apparently about equally satıs- 
factory in all three cases. But the calculation by Ingalls’ 
tables supposes a reduction of over 9 per cent. in Bash- 
forth’s coefficients used in calculating these tables. We 
have not had an opportunity of examining the Krupp 
experiments of 1881, from which Mayevski’s formule of 
1882 are said to have been derived, unless they be those 
contained in Krupp’s Paper xxx., which gives the par- 
ticulars of a few “expériences pour déterminer la résist- 
ance de Pair aux grandes vitesses.” In that case we are 
informed that no less than sv chronoscopes were used 
in airs to measure velocities at 30, 130, and 1000 metres 
from the gun. This amounts to a confession that the 
particular instrument used was not to be relied upon. 
We have not space to pursue the question further, but we 
must direct particular attention to the group formed of 
rounds 7-10, fired July 5, 1881, stated as follows : --- 





vat 30m. vat 30 m. Vat ao m 
Round No. 301 No. 302 No. 292 No. 293 No. s14 No. it 
7.» 8964 892°5 855°9 S50%9 A 
8 ... 903°8 894°5 852°7 862°7 — — 
9 ... 9074 887°2 857°6 8567 438) — 
10 907°4 9114 854°1 834°7 = = 
Means... 903°8 896°4 85571 8513 www 4351 — 
900'I m.s. 853°2 mes. 4381 ms. 


This is one of the six groups of rounds of which the 
experiment‘consists. It will be observeé that there are 
large differences in some of the velocities measured at the 
same point by two different instruments, and that there is 
only a singl@velocity measured by one chrohoscope at 
the distang station. It is quietly assumed that this one 
velocity of 438°1 m.s. determined from round 9 is perfectly. 
correct and applies equally to all four rounds 7, 8, 9, and 
10! All the results deduced from this group depend 
entirely upon this s¢zg/e velocity. Chronoscope No. 115 
never came into action at all, and No. 114 only once. It 
is difficult to imagine a worse experiment. From all this 
it appears that it is necessary to be very cautious in 

y 


ee 


ee 


494 KE” 


adopting the results of so-called experimerts. It must be 
evident that the efforts of the Rrupp party are directed to 
spread an impression that his system of constructing guns 
and ‘projectiles has some mystegious property of reducing 
the resistance of the air. Now it is perhaps fortunate 
that the English expériments were made when the Service 
gans did not shoot quite so steadily as they do now, 
because all the observations were made near the gun 
when the motion of the shot was most nearly in the 
directioa of motion. Althéugh one gun was an extremely 
good one—we will suppose that the average of the four 
guns gave coefficients slightly above those due to per- 
fectly steady motion in direction of the axis of the shot. 
Let us consider now what actually takes place on a long 
rafige. The elevation we will suppose ro°, and also that 
the shot leaves the muzzle with perfect steadiness. The 
tendency of the shot is to preserve the parallelism of its 
axis, but the curvature of the trajectory soon gauses the 
axis of the shot to be inclined to the direction of motion. 
The resistance of the air then acts od/zguely on the shot, 
and so tends to place the axis in the direction of motion. 
If it succeeded in accomplishing this feat at any instant, 
all would be out of order the next moment. In this way 
the axis is kept zearly in the direction of motion. Our 
shot would perhaps fall at an angle of 12°, making 22° as 
the angle through which the axis of the shot had been 
turned during its flight, by the od/¢gue action of the resist- 
ance of the air. This oblique action of the air causes 
other disturbances, as “ drift,” &c. Thus if in the English 
experiments the shot moved with their axes at times 
slightly inclined to the direction of their motion they 
would give coefficients more nearly corresponding to the 
conditions of their motion on long ranges than if they 
had been obtained from shot moving with the axis exactly 
in the direction of their motion. 

Afterwards Capt? Ingalls treats of the general properties 
of trajectories, the rectilineal motion of shot, and the cal- 
culation of tables. He explains the methods of calculating 
trajectories adopted by Euler, Bashforth, Niven, and 
Siacci. Numerous examples are given to illustrate and 
explain these methods, and examples taken from Bash- 
forth’s treatise are worked out by approximate and other 
methods. pa 

The work concludes with three ballistic tables adapted 
for the calculation of trajectories by Siacci’s approximate 
method, Table I., for spherical shot, is based upon 
Mayevski’s coefficients (1872); Table II., for elongated 
projectiles, is based on Bashforth’s coefficients ; and Table 
III. is said to be cepied from Didion, who copied from 
Euler. This table is given by Otto for every mintite up 


to 87° o', which is its most complete form. 
e 








OUR BOOK SHELF , 


Vilustrations of the Indigenous Fodder Grasses ofthe Plains 
of North-Western India. (Roprkee: . Nature-printed 
at the Thomason Civil Engineering College Press, 
1886.) 


THIS is an atlas of forty plates, the representations in 
which are most natural and life-like, the eharacteristic 


habit of each spesies being effectively shown. About half 


the plates are accompanied by diagrams of the spikelets 
or florets. Of the 40 selected, species, 7 belong to 
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Andropogon, 7 to Panicum, 3 to Eleusine, 3 to Eragrostis, 
and 2 each to Aristida, Cenchrus, 2nd Paspalum. The 
14 remaining gentra, represented each by I species, 
include, amongst others, Saccharum, Setaria, Sorghum, 
and Sporobolus. All tke species shown are extraeBritish, 
excepting ®yodon Dactylon, Pers. [and Panicun Crus- 
Gali, L.]. Of these grasses none perhaps is of greater 
current interest than Sorghum halepense, Pers., known 
amongst English-speaking peoples as ‘‘ Johnson grass,” 
respecting the drought-withstanding capacity of which 
very favourable reports continue to bə received from 
Australia and from the Western Uħited States. Mr. J. F. 
Duthie, under whose careful supervision the work has 
been published, states in a short introduction that “the 
increasing demand for reliable information concerning 
the various grasses used in this country, either as fodder 
or forage, has induced me to collect materials for the 
preparation of a work embodying all the available infor- 
mation on this very important subject.” This admirable - 
atlas is a contribution in the direction indicated, and the 
descriptive letterpress, which Mr. Duthie promises to 
have ready by next cold season, will be welcomed by 
those—and their number is rapidly increasing—who are 
interested in the economic study of the Gramineæ. 

e W. FREM 


Exercises on Mensuration. By T. W. K. Start. (Lon- 
don: Sampson Low and Co., 1886.) 


A WRITER who invariably mis-spells “ hypotenuse peaks 
of squaring two numbers and ‘‘ subtracting the results,” 

and treats of the area of a triangle before the area of a 
rectangle, does not deserve success, Yet so unsuited for. 
non-technical schools is the scope of most of the existing 
bookson mensuration, that a little manual like this of 32 pp. 

hasan excellent chance in the struggle for existence. We 
hope the present edition may be rapidly sold, and fol- 
lowed by a second edition thoroughly revised. T. M. 


Lectures in the Training Schools for Kindergartners. By 
Elizabeth P. Peabody. (Boston: D. C. Heath and 
Co., 1886.) 


In these eight lectures, which have been addressed during 
the past nine or ten successive years to training classes 
for Kindergarten teachers in Boston and elsewhere, Miss 
Peabody explains the system of Froebel, and the prin- 
ciples on which it rests. The very frst sentence of the 
first lecture shows the serious view entertained by Miss 
Peabody of the duties of such teachers: “ Whoever pro- 
poses to become a Kindergartner according to the idea 
of Froebel, must at once dismiss from her mind the 
notion that it requires less ability and culture to educate 
children of three, than those of ten or fifteen, years of 
It demands more.” 


age. 
Le Mouvement -sctentifique et industriel en 1885. 
Causeries scientifiques. Par Henry Vivarez, (Paris: 


Librairie Centrale des Sciences, 1886.) 


e 

Tuis volume is a republication of a number of sketches 
on scientific subjects contributed weekly to the journal 
La Gironde, with a view to keeping the readers of that 
periodical ax courant with the progress of science in its 
various branches. They are therefore popular, and are 
made as entertaining as possible. The writer has the 
gift, so common amongst his countrymen, of rendering 
the most technical and abstruse subject clear and interest- 
ing. The “ Causerie” is peculiarly a French device in 
journalism : hitherte it has been mainly devoted to liter- 
afure and the drama. M. Vivarez has apfied it with 
much success to science. It would, be absurd to speak 
of this as a work of science, but it certainly is a work in 
which the latest results of science are explained and 
illustrated for the million. 
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LETTERS TO THE EDITOR 


The Editor does no! hold hinself responsible for opinions ex- 
pregsed by his corresponden's. Neither can he undertake to 
retury, or to correspond with the writers of, rejected manu- 
scripts, No notice ts taken of anonymous commenications. 


The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications contdining interesting and novel facts.) 


British, Associagion Sectional Procedure 


As one who has attended fourteen consecutive meetings of the 
British Association, with seven years’ experience as a Sectional 
Secretary, as one, nfore »ver, who has a high opinion of the benefit 
these meetings my confer upoa aspiring learners and isolated 
workers, I venture to submit a few observations on the details 
of the conduct of the business of the Sections—a subject, I think, 
of general interest and importance. 

My remarks apply directly to Section A, and only touch 
Sections B and G incidentally, I have no means of knowing 
anything about the conduct of the business of other Sections. 
But as regards Section A every one must feel how great a burden 
the papers are becominz, and how impossible it seems to deal 
with them adequately on the present system. The papers sent 
in are good and imteresting almost without exception—there is 
no fault in the quality of the papers, it is their superabundance 
in proportion to the time that cons@itutes the evil. It is dis- 
heartening toa man who has taken much care and trouble in 
some piece of work, and in preparing an account of it to lay 
before th®°Section in order to get advice and encouragemént for 
further labours, to come on at the end of a long day when every 
one is tirel—the seniors many of them absent, and to find it 
expedient to abstract even lms abstract, and give a hasty and 
barely intelligible account of what he has done: the next paper 
being hurried on without any adequate discussion in order to try 
and get through the list. I spzak with the greater freedom 
because I have no personal grievance whatever: what I say 
merely represents a feeling which is certainly prevalent. More- 
over, I by no means imply that any one isto blame. The effective 
conduct of the business of a Section in which titles of pavers 
are liable to be handed in at the last moment is a most difficult 
matter, and one can only grow wise by experience. 

This year the experiment has been tried of sitting on only four 
complete days, and of putting 35 papers down for one of then 
in order to avoid a Wednesday sitting if possible. My impression 
of the general feeling is that this has been a failure, and has 
resulted in a dull meeting. There are several objections to not 
sitting on a Saturday—not the least of which is that the break 
between ¥riday evening, and Monday morning is rather a long 
one, and the temptation to go away is strong. 

In the days when I received the traditions of the Secretaryship 
from Mr. J. W. L. Glaisher, a Saturday sitting was the universal 
rule, and it was devoted to pure mathematics. At Bradford this 
pure mathematical day was a most memorable and brilliant one. 
In those days, moreover, joint sittings with other Sections were 
unheard of. . Electricity was then almost ugknown to Section 
G, and the border region between physics and chemistry was 
less active. Nevertheless the press of papers was even at that 
time considerable, and a long Wednesday sitting was a frequent 
occurrence. : 

At the present time joint sittings, or semi-joint sittings, with 
B and G, and,even with C and D, are liable to have to be provided 
for ; and these jofht sittings and interdiscussions are surely likely 
to be among the most fruitful and instructive periods of the 
whole meeting, and everything should be done to encourage 
them. But if time is to be found for any such discussion or joint 
meeting, and if at the same time the papers accepted are to be 
adequately treated, soas really to encourage, and not discourage, 
research,,then I may take it as evident that it is quite hopeless 
to attempt to avoid sitting on both Saturday and Wednesday. 
Saturday is in many respects a favourable day for a sitting of A, 
for so many of the other Sections are then free that a good 
audience is frequently obtained, and opportanity for a junction 
of Sections is afforded. It is true that the innovation of Saturday” 
excursions is supposed to militate against this arranzement ; but 
Saturday excursions shoulfl not begin till middle day ; moreover, 
if excursions are to interfere with scientific business, there ought 

to be no question as to which should give way. 

Assuming this granted, I proceed to indicate a plan for the 





— "> 


classification of Papers so as tg get a conv®nient list, on each 
day, and to endow each day wfth a characfer of its own. This 
is an old practice, but it seems in some danger of beinz dis- 
carded, and it is a most useful one. Let us consider the days in 
order. ` : 

On. Thursday there are, of course, the Presidents’ addresses ; 
not only the address in A, but also those $n B and G, which are 
likely to draw off a*considerable nuuber of physicists. Indeed, 
these Sections considerately postpoie their commencement tiñ 
12 o'clock, for this mo8t desirable interchange of members. 
Those least affected by either of these Sections are, perhaps, the 
astronomers ; and therefore it is convenient to fill up the rest of 
Thursday with papers on astrono:ny, tides, terrestrial magnetism, 
and with reports. The day thus acquires a dignified and sub- 
stantial character. 

Friday is a day to be devoted to pure physics, że. to 
papers interesting to theovetical physicists as distinguished 
from those concerned with celestial or terrestrial applications. 
The day is suitable for mathematico-physical papers, for repofts 
on theories of light and electricity, and such like. 

On Saturday the pure mathematicians should take their 
innings as of old: they should be the main Section for that 
day, and should not consent to be shunted off into some small 
and unknown room. The rest of the Section may either meet 
as a®sub-section to clear off a residue of papers on general or 
applied'physic;, if any were left over from Thursday ; or, if oppor- 
tunity offers, it may hold a conjoint meeting and discussion with 
some other Section, such as B or D in that Section’s room. 

Monday is a day devoted to metéorology ; and the growing 
importance of this branch claims that it should have the time 
fairly to itself, and not be swamped by a multitude of o'her 
papers crowded into it from other days. But inasmach as a 
number of members take only a general interest in meteorology 
they are set partially free for attendance at other Sections, and 
accordingly it is becoming customary for Section G to take 
electrical and other communications of a physical interest on this 
day, and for Section B to read its papers on physical chemistry. 

Tuesday is another day for pure physics, like Friday; but 
inasmuch as the physical aspect of chemistry is manifestly 
growing in importance, it is probably feasible to take papers 
having a more chemical bearing, as well as all those which were 
omitted from Friday’s list. Section B would doubtless be able 
to take its technical papers of less general interest on this day, 
as it did at the late meeting. 

Finally, Wednesday is a most useful day, not only for clearing 
up arrears, but fora class of papers often very interesting, and yet 
such as should not be allowed to interfere. with the more scrious 
business of the meeting at times when the dit majores are likely 
to be present in force. .These are papers on minor and semi- 
technical points—new batteries for instance, telegraphic and 
observatory details, rheostats, com nutators, and all manner of 
things, not by any means unimportant, but yet involving no 
serious difficulty or novelty of principle. Some of these "might 
be taken in the sub-section on Saturday.» M, by reason of dis- 
cussion on other days, there are arrears of work to be dealt with. 
then a sub-section to deal with them may be appointed for We l- 
nesday. Splitting of Sections is undesirable (though it is much 
better than destroying the whole object of the meeting by 
undue haste), but if it has to be done, Saturday and Wednesday 
are the days for doing it; partly because the work to be accom- 
plished is by that time kno vn, partly because few other Sections 
are then meeting ; but mainly because the important days of 
general igterest, Tuesday and Friday, are thus left uninterfered 
with, and with their interest undissipated ; while on Monday, when 
the interest is more special, and to a less extent on Thu‘sday also, 
many members may be expected to wish to attend B or G, and 
an A sub-section in addition is quite undesirable. Th possi- 
bility of meeting at 10 on Saturday and Wednesday is a feature 
which enables a good deal of work to be got through, before 
excursions on thé one day and committee-meetings on the other 
put an end tothe sitting. Let me summarise these suggestions. 

Thursd y.—President’s gddress in A. Reports and papers 
on astronomy and earth physics. At 12 o’clock Presidents’ 
addresses in B and G. ° 

friday.—Reports and papers on pure and more mathematical 
physics. 

Saturday. —Reports and papers in pure mathematics. Also 
possible joint sitting with some other Sectioneas arranzed ; or 
sub-section for minor experimental details. 

_Adsuday.—Reports and papers on meteorology and oòserva- 
tional physics. Physical chemistry in B. Electricity in G. 


ae 
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Tuesday.—Reports and papags on pure amd more chemical 
physics. Technical Chemistry in®B. 

Weduesday.— Arrears and papers on minor or semi-technical 
experimental details. Simultaneous sub-section, if necessary, 
for tlearing off arrears without hagte. 

It may be felt that this means a hard week’s work. Well, it 
does. Attendance at hese meetings, if attentive, is no child’s 
play. But if any diminution is necessary, «I submit that it is 
better to shorten each day’s sitting than to lessen the number of 
days. One is fresh enough at 10, when the commiftee work 
begins, but pretty tired and hungry at 3. If interest dwindles, 
and papers begin to hurry themselves off without discussion, or 


` to drofe themselves dismally through, it is far better for the 


Section to rise at 2, instead of constraining itself to continue the 
process till the allotted hour. On the other hand, if interesting 
discussions arise, and attendance is good, it is very well to be 
able to continue the sitting till 3 or even longer. Though, 
indeed, Thursday is the only day on which a sitting may happily 
be continued beyond 3 without being disturbed by a committee 
meeting. < 

I have now said my say. I offer no apology for treating the 
subject, because my single aim in doing so has been to 
endeavour to do something to promote the usgfulness and 
success of these meetings. OLIVER LODGE 

University College, Liverpool, September 13 bd 


The Geological Age of the North Atlantic Ocean 


WHILE the interest attaching to Sir William Dawson’s Presi- 
dential address at Birmingham is still fresh, I wish to be allowed 
to offer a few observations on that part of it which deals with 
the geological age of the North Atlantic Ocean. The President 
in referring to those writers who, like Mr. Crosby in America, 
Mr. Mellard Reade and myself in Britain, maintain that the 
North Atlantic and the American continent have in the main 
changed places in Paleozoic times, makes the following state- 
ment. Admitting the correctness of the facts as to the swelling 
out of the Paleozoic sediments in the direction of the Atlantic 
seaboard, he endeavours to account for these very striking pheno- 
mena thus: ‘I prefer, with Hall, to consider these belts of 


‘sediment as in the main the deposits of northern currents, and 


derived from Arctic land, and that,‘like the great banks of the 
American coast at the present day, which are being built up by 
the present Arctic current, they had little to do with any direct 
drainage from the‘ adjacent shore.” ow, in reading this 
passage it occurs to me that Sir W. Dawson must have felt he 
had a very questionable case when he attempted to support it 
by such an hypothesis. To liken the great sheets of sediment 
which spread themselves sometimes over half the North Ameri- 
can continent south of the Great Lakes to the banks heaped up 
along the Atlantic coast is a point of analogy in which, probably, 
he wil] find few to concur. The Palzozoic sediments are certainly 
not banks, but sheets originally spread over the sea-bed, and dis- 
tributed according to ‘certain recognised laws of increase and 
decrease of thickness. 

But, putting this point aside, I may be allowed to ask, How 
can we suppose the existence of a northern current bringing 
sediment from the Arctic regions, and spreading it over Eastern 
Ameria, unless there was at the same time a coast-line to guide 
the current in taking a southerly direction ; and if such a coast- 
line existed, must it not have lain along the eastern American 
shore, because the eAmerican continent itself was then sub- 
merged? If we examine a current-chart of the globe? we find 
that all the N.-S. oceanic currents flow along the continental 
shores and take their directions from them. If America and 
the Atlantic, softth of the Arctic regions, were both oceanic in 
Palzeozoic times, then the current would not have been southerly, 
but westerly or easterly, according to circumstances, certainly 
not flowing from north to south ; therefore thig explanation for 
the distribution of the Paleozoic strata cannot, I venture to say, 
bear the test of examination. > 

Again, the President states: ‘‘Itds further obvious that the 

rdinary reasoning respecting the necessity of continental areas 
in the present ocean basins would actually oblige us to suppose 
that the whole of the oceans and continents had repeatedly 
changed places.” Now, as regards the North Atlantic, this is 
an objection ‘which is purely imaginary ; because the evidence 
goes to show thafit*remained in the condition of a continent all 
through the Palaeozoic ages, with, of course, ever-varying mar- 


gins’; and it is only so far (as a writer in the A/heneun, Sep- | 


tember 4, has properly pointed out) that I have argued in favour 
of its continental condition. But undgubtedly the arguments 
in favour of the interchange of ocean and continent during 
Palzeozoic times, as applicable to North America, would be 
found to apply more or Jess strictly to other oceans affd con- 
tinents, owgng to the wide distribution of the formatiofis of this 
period over the present continental areas. Northern and Cen- 
tral Africa and Greenland may prove exceptions ; but apart from 
these tracts, Paleozoic strata appear to have been distributed 
(prior to denudation) over by far thegreater portions of the con- 
tinents, and the sediments must have been derived from the 
adjoining continental areas, which are now covered by the 
waters of the ocean. ° . 

The question between the President and myself is mainly 
this: Did the sedimentary strata of the Palæozoic period of 
North America come from lands lying aroung the Arctic Circle, 
or from others occupying the position of the North Atlantic ? 
American geologists have a favourite theory that the Arctic 
regions have been the originating lands, but I venture to repeat 
that if it be allowed as a general principle that the originating 
lands lay in the direction towards which thesedimentsthicken, and 
opposite to that in which the limestones are most developed, the 
conclusion is inevitable that the Atlantic was in the main a land- 
surface in Palæozoic times. All the Palæozoic formations of 
North America point to this conclusion, as I have on former 
occasions attempted to show,? and this, regardless of the ques- 
tion whether or not there was also land alongéhe Arctic Circle, 
Throughout the Silurian, Devonian, and Carboniferous epochs 
marine limestones were inecourse of formation mainly over the 
regions west of the Mississippi, and sediments mainly east of 
that line and chiefly in the Appalachian region. , The general 
direction of the swelling out of the sediment is (if I mi®&ke not) 
rather south of east than north of east. Thus, the ‘‘ Potsdam 
beds” appear to swell out towards the E.S.E.; the ‘‘ Hudson 
beds,” S.E., and S.S.E.; thee “Hamilton beds” of the 
Devonian, towards the E. or E S.E. ; and different members of 
the Carboniferous series swell out N.E., E., and S.E. On the 
whole, and as a general result, the centre from which the sedi- 
ments appear to have been chiefly distributed seems to have 
lain around the point intersected by the parallel 30° N. lat. 
and the meridian of 60° W. long., except in the Carboniferous 
period, when the originating lands appear to have lain in the 
region of the first Atlantic cable; between Newfoundland and 
the British Isles, and which lands were probably continuous with 
those of the Arctic continent. 

I wish, in conclusion, to take this opportunity of adding a few 
words in reference to the Archean rocks. I am much disposed 
to concur in the view of Sir W. Dawson—that the fundamental 
gneissose beds of the Archzean period may have had a different 
origin from the metamorphic strata of succeeding periods, and 
that they may not have been originally sediments, This obser- 
vation does not, however, apply to the schists, limestones, and 
quartzites which succeed them, and which sometimes include 
beds of gneiss, as in Scandinavia. From this point.of view, the 
birthday of the Atlantic continent may not have dated farther 
back than the commencement of the Paleozoic age—represented 
in Britain by the Cambrian, and in America by the Potsdam, 
sandstone. As a continent it remained till the close of that age. 
To what extent it survived the terrestrial movements which 
closed that epoch I am not prepared to say. 


Dublin, September 15 EDWARD HULL 





Earthquake at Sea’ 


CAPTAIN H. J. OLSEN, commanding the baig Wilhelmine of 
Drammen, reports that, on the Ist inst., being by dead reckon- 
ing in lat. 50° 10' N., long. 1° 40’ W., he observed, between 
3.30 and 4 p.m., three rumblings at short intervals, during which 
the ship was felt to tremble violently, so that both the bulwarks 
of the cabin and plates on the table clattered. The wind was 
north-west, with a gentle breeze, and the ship was on the star- 
board tack. H, “Monn 

Det Norske Meteorologiske Institut, 

Christiania, September 15 





? Peripatus s 


NATURE for July 29 (p. 288) mentiqns that Peripatus has been 
taken at Demerara. It may interest some of the readers of 


1 Scient. Trans. Roy. Dublin, Soc., vol. iii. 2 ser. p. 305 (1885),, and 
“Contributions to the Physical History of the British Isles,” p. 27 e¢ seg. 
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NATURE to know that in January 1881 I captured a single 
specimen of Peripatus in the low, damp woods at Breves, on the 
island of Marajó, mouth of the Amazon. The specimen is now 
in the entomological collections of Cornell University, Ithaca, 
N.Y. ° Jonn C. BRANNER 


Bloomiħgton, Ind., U.S.A., Septenfber 2 R 





THE RECENT EARTHQUAKE IN GREECE 


I FORWARD the incl8sed copy of a report made by 
the master of the steamship Za Valette in reference 
to the earthquake whic occurred in Greece last month, 
in case you may not have received the report and might 
wish to publish it. 
e W.J.L. WHARTON, Hydrographer 
Admiralty, September 20 


Report made by the Master of the s.s. “ La Valette” to the 
Superintendent of the Ports, Malta, Surnishing 
certain particulars in connection with the earthquake 
which occurred on August 27 


On the 27th inst, at 11.30 p.m., whilst in lat. 
36° 18 N. and in long. 21° 32’ E., or at a distance of 
so miles W. $ S. from Cape Matapan, I felt, all of a 
sudden, a very strong shock, which made the ship 
tremble, especially the engines, for the space of about 11 
seconds. The ship was proceeding at the rate of Io 
knots an hour, and with such shaking lost her course. 
The emfinéer thought that the screw had been lost. 
After the shaking was over all was right again. At mid- 
night in the direction west-north-west, in lat. 36° 17' N., 
long. 21° 27’ E., I observed on our right something like a 
mass of thick black smoke, which, like a cone, was rising 
up perpendicularly from the horizon, and at intervals 
changing into a reddish colour. In the meanwhile a 
perfect calm prevailed, with heavy sea from west at inter- 
vals, At 4 a.m. of the 28th, when the ship was in lat. 36° 
12’ N., and in long. 20° 43’ E., the wind commenced blow- 
ing from north-west, which made the horizon a little clear. 
At 1oa.m, the mate, who was on watch on the bridge, 
reported to me that he had observed in the sea several 
stripes of a dark yellowish colour about one quarter of a 
mile long in the direction from north to south, which 
looked like shallows. The sea continued always heavy 
from west with very little wind. As the ship had a cargo 
of cattle, which suffer greatly from heat, I could not lose 
time iħ measuring ethe depth of the aforesaid stripes ; 
therefore I tried to avoid them. During the navigation I 
thought proper to take precautions, as when I was at 
Alexandretta my owners informed me by telegraph of 
the’ report made by Capt. Tomlinson, of the steamer 
Transition. (Signed) CAPT. L. AQUILINA 

Malta, August 29, 1886 





THE TOTAL SOLAR ECLIPSE OF 1886 


WE suppose that if, some months ago now, when the 

question of sending out an Expedition to Grenada 
during therainy season was first discussed, any one had 
prophesied that out of a party of eight seven would see 
the eclipse and record results, the general feeling would 
have been that such a view would have been too sanguine. 
This, however, is what has happened, and so far as the 
securing of observations and photographs goes the Expe- 
ditionymust be pronounced a success. 

With regard to the total result, however, no one is yet 
in.a position to speak with certainty, for some of the 
photographs taken are not yet developed, and others, 
though devgJoped, have not been sulfmitted to any exami- 
nation. On this point, however, we need not lay any grêat 
stress, for such photagraphs, though invaluable as records, 
do not help yet so much as such pictures will certainly be 
made to do hereafter in the matter of solar theory, for the 


reason that they are not large enough and not detailed 
enough. ae e 

Has,‘then, solar theory been advanced by the eye obser- 
vations? From the sketch of the work done which 
appeared in yesterday’s 7gmes, from the pen of a Corre- 
spondent in Grenada, and which we reproduce, we think it 
has certainly. Prof. Tacchini’s observation that the 
prominences seen most prominently during the eclipse 
were not the prominences seen by the ordinary method, 
and that-the latter onl¥ reveals part of a very complicated 
phenomenon, is valuable in itself, but taken in con- 
nection with the fact that the ‘eclipse prominenges and 
the parts of the prominences not seen by the ordinary 
method are probably downrushes, wholly or partially, it 
is difficult to overrate its importance. These eclipse 
prominences, which Prof. Tacchini calls “ white ” promin- 
ences, are high and filamentous, and that distinguished 
observer, we know, does not hesitate to express his beltef 
that the “comet” seen in the eclipse of 1882 was really 
one of them. If this be so, then the meteoric downpours 
of consolidating and consolidated materials are already 
en évidency with a vengeance, and these are the parts of 
the,solar economy we want most to lay hold of just 
now. 

That part of the Z%es Correspondent’s letter which 
refers to the results obtained runs as follows :— 


“The Green Island party was the only one doomed 
to disappointment. At Carriacou, Boulogne, Hog (or 
Fantéme) Island, and Prickly Point the eclipse was seen 
and results secured, although at these places even it was 
touch and go, the sky being cloudy everywhere. Carriacou 
was most highly favoured. During the totality the sky 
was cloudless, though the sun was covered one minute 
after the rim re-appeared. At Fantôme Island the last 40 
seconds, and at Prickly Point the first 50 seconds, were 
lost. At Boulogne the clouds were still more persistent, 
and cut off 70 seconds of the totality, although Mr. Turner 
secured some observations during the four minutes before 
and the five minutes after. The presence of cloud during 
totality is a more serious matter than it might appear at 
first sight, for not only is the time reduced during which 
precious facts may be recorded, but’ pre-arranged pro- 
grammes are interfered with, and it may be necessary to 
change them in order to meet the altered conditions. This 
requires a rapid and wise decision. 

“Before I attempt to give any summary of the general 
results obtained, it may be remarked that the kinds of 
work attempted as a rule by eclipse expeditions are four 
in number, and are very distinct both in their methods 
and results from each other. Weehave first of all new 
facts, or new views of facts, which experience shows usare 
always obtained at such times, though they are not souvht 
for as such. Next comes the testing of views which have 
been put forward to explain and harmonise the resu!ts 
previously obtained, and this part of the attack becomes 
very important when there are rival hypotheses in the 
field, the superiority of one of which can be established 
by a few critical observations. The third kind of work is 
the testing of the new methods of obtaining facts, the 
introductiop of new instruments, or of new or improved 
ways of using old ones. Only in this wag can a compicte 
and perfect system of eclipse observation be built up. 
Finally we have the application of the ordinary methods 
of obtaining secords, which for the most parteare photo- 
graphic. Astronomers not only want to study the 
phenomefa of each eclipse to get at the physical and 
chemical structure antl nature of the sun’s atmosphere? 
but they want to note the changes from eclipse to eclipse, 
in order to see which phenomena are liable to variation, 
and the extent and period of such variation if it exists. ` 

“Now inthe eclipse observations secured in Grenada 
and Carriacou a distinct advance has been made along 
all the four lines to which reference has been made. New 
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facts have been acquired, old views have been satisfactorily 
tested, new instrůmental methods have béen studied, and 
records of the geiferal phenSmena have been secured. 
I will as briefly as possible go over cach of these points 
in turn. 

“First as to the new facts. $For these we have to refer 
to the work of Prof, Tacchini at Boulogne. No one was 
more competent than he to note the promjnences and other 
@ppearances visible during the eclipse. This he did with 
a 6-inch, and so soon as the cloeds permitted, after the 
eclipse he observed the spectrum of the prominences by 
the ordinary method. He found that the prominences 
seen umder these two different conditions and by means 
of such different methods were not the same. ` He also 
noted that the prominences seen during the eclipse itself 
had the same characters as the so-called ‘white’ pro- 
minences which he observed in 1883 at the Caroline 
Iglands. These appear whiter and dimmer as the dis- 
tance from the photosphere increases. These obserya- 
tions have been very closely examined by Prof. Tacchini 
and Mr. Lockyer, with the result that both these solar 
observers are now prepared to ascribe these pew pheno- 
mena to the descent of relatively cool material. 

“Tt is difficult to over-estimate the importance of this 
result from the point of view of solar theory. ‘The deter- 
mination of the direction of the currents in the solar 
atmosphere is indeed so important that it was included in 
the programme of the observations to be made by Mr. 
Turner with his 4-inch finder, but no certain results were 
secured by this means, as the structure of the corona was 
apparently unusually complicated. In the spectroscope, 
however, one long streamer was observed to be much 
brighter near the limb. This is not absolutely conclusive 
evidence, but it has its value. 

* To return, however, to Prof. Tacchini’s other ob- 
servations. He found that the prominences which were 
visible both during totality and by the ordinary method 
presented very different appearances, so that we are 
driven to the conclusion that by the latter we only see 
part of the phenomena. This entirely accords with Mr. 
Lockyer’s recently published views, in which it is sug- 
gested that the metallic prominences seen near spots 
are really mixed up and down rushes, with probably an 
excess of the cooler descending material. Thus, for in- 
stance, the metallic prominences observed by the ordinary 
method after the eclipse were found to be only the 
central portions of those observed during totality, the 
part visible only during totality forming a whitish fringe 
round the more incandescent centre. Another very 
important observation was made. The ‘flash’ of bright 
lines, attributed by Prof. Young to the existence of a 
thin stratum which was supposed to contain all the 
vapours the absorption of which is registered by the 
Fraunhofer lines, was found to be due solely to the great 
reduction in the intensity of the light reflected by the 
earth’s*atmosphere allowing the spectrum of the higher 
regions to be seen the moment the lowest stratum of the 
corona was covered by the moon. This is carrying the 
unveiling of the sptctral effects by the increasing dark- 
ness recorded in the Egyptian eclipse to its furthest 
limit, and it harmonises all the observations pf this kind 
made since theeeclipse of 1870. 

“So much in the way of new facts and new ideas. We 
next come to the second kind of work, the testing of old 
ones. In,this connection we have to refer tẹ Mr. Turner’s 
work at Boulogne and Mr. Perry’s at Carriacou. Mr. 
Leckyer, before the eclipse of 1882, had been riven by a 

elong series of experiments and oBservations to conclude 
that the lower part of the atmosphere was composed of 
successive strata giving different spectra, and that the 
sole cause of the difference was temperature. A test was 
possible during an eclipse, for then these ¢ines of any 
substance seen tp brighten when a higher temperature is 
employed in the laboratory should be seen shortest and 
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brightest. The test was perfectly sharp and definite. It 
was applied durtng the eclipse of 1882, and the lines 
appeared as predicted. ° 

‘So far, then, the hypothesis which had enabled a pre- 
diction to be made which was subsequently verifitd was 
worthy of confidence. * But this was a reason for fepeating 
the obselVations to put the hypothesis on a wider basis. 
Mr. Turner did this, and found that the facts observed 
this year were the same as those recorded in 1882. It 
remains now for those who oppe@se Mr. Lockyer’s views to 
give a more simple and sufficient explanation of those 
facts than he has done, Mr. Pergy was to,have extended 
the test further, but he failed to make the critical obser- 
vation, as a large number of lines were seen, and those 
only for a short time, for the clouds camg¢ up directly after 
totality. : 

“Capt. Darwin was charged with a test of a different 
order. It was stated, after the eclipse of 1871, that the 
light of the corona was in all probability strongly photo- 
graphic ; and in 1875 the evidence in this direction was 
greatly strengthened, and some attempts were made to 
utilise this quality to obtain photographs of the corona 
without an eclipse. The efforts failed. More recently 
Mr. Huggins has tried the same methods with great pre- 
cautions, and he has obtained appearanggs on his plates 
which resembled the corona, so that some thought’ that 
success had been achievgd. The natural thing to do was 
to test the method during the progress of the eclipse to 
see if the appearances in question, due to atmospheric 
glare according to some, to the corona accortMng to 
others, really resembled the corona when revealed by 
totality. Capt. Darwin’s work seems to leave no doubt 
that the effect is due to glareeonly, and that the corona 
has nothing to do with it. 

“ Next as to new methods of attack. This year the only 
new method applied has been a change of the photo- 
graphic manipulator, with a view of obtaining a much 
larger number of photographs and increasing the size of 
the images at the same time, by using larger lenses of 
longer focus and secondary magnifiers. Along this line 
success has not been complete, because the photographs 
have not been actually taken, as this new work was under- 
taken by Mr. Lockyer and his party at Green Island, and 
was clouded out. In spite, however, of this want of photo- 
graphs, Mr. Lockyer will nct hear of want of success. He 
holds that the problem has been solved. 

“I have given an account of the work at Green sland, 
including the results of the rehearsags, and your readers 
will have been able in a large measure to form an opinion 
of their own. The improvement consists essentially in 
using four plates in one slide. The difficulty always has 
been in getting the slide in and out of position, so that 
the more plates we can work in one slide the more the 
difficulty and consequent loss of time are evaded, Another 
advantage lies in the use of a secondary magnifier, as by 
this means not only is the photographic image of the sun 
enlarged, but a system of cross wires can be introduced 
which permits of a perfect orientation of the picture ob- 
tained—that is, the exact east and west points on the cir- 
cumference can be determined with the utyiése precision, 
and from this the position of the various phenomena with 
regard to the sun’s equator and poles. It can be easily 
imagined that on this point there must be no uncertain 
sound. 

“We next come to the photographic record obtained by 
old methods—that is, methods dating in the case of photo- 
graphy of the corona from 1852, and in the caseeof spec- 
trum photography from 1875. About twenty photographs 
of the corona have been obtained in all, and five photo- 
graphs of the chromosphere and lower regions_of the 
cérona. Mr. Maunder obtained seven of the corona, and 
could have obtained more, at Carriacou. Captain Darwin 
obtained six, and Dr. Schuster, we believe, five, at Prickly 
Point. Of tke photographs seven spectra, two with the 
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solar spectrum on the same plate—the only ones worth 
anything, have also been secured by Mu Maunder. But 
we must not build to much on this, for, as I have said 
before, these photographs have not yet been developed ; 
but if anly one good one has been received, the laboratory 
work it should set going will take ateleast one or two years 
before thé téachings of the precious record are cékhausted. 
The so-called ‘measurement’ of such photographs is 
worth next to nothing. 

“ Among the records obéained on this occasion must be 
classed the disk observations, now for the first time in- 
cluded in the ordinary routine of eclipse work. The point 
of a disk obser®ation is that an observer is by its aid able 
to observe the outlying solar appendages under the best 
conditions, so far as the sensitiveness of the eye is con- 
cerned. For ten minutes before totality the observer is 
blindfolded, and at the monent of the totality he is led to 
a small aperture through which, the bandage over his eyes 
having been removed, he sees a black disk some 40 feet 
away, which shuts off the moon and the brighter interior 
portion of the solar atmosphere. The eye, therefore, being 
thus shielded, is in the best position to pick up faint 
streamers extending beyond the borders of the disk, and 
to note their positions and extension. Streamers were 
thus noted at Grenada, extending far beyond the limits 
seen fh the ordiffary way, but the air was so saturated with 
aqueous vapour and incipiént cloud, even where substantial 
clouds did not make their appearance, that the failure of 
‘any of the observers to see the equatorial extension ob- 
served be Piof. Newcomb in the clear sky of Wyoming, 
at an clevation of 7000 feet, in 1878, by no means proves 
that the extension was not there. The question of the 
continual existence of an axtension of matter of some sort 
or other in the plane of the sun’s equator must be held to 
be still sò judice, 

“Capt. Archer at Fantéme Island, and Capt. Maling 

at Prickly Point, made disk observations fairly accordant. 
The former had greatly improved the disk provided him 
by surrounding it with concentric rings of wire, so that 
distances from the centre could be measured with the 
greatest accuracy. 
_ “The records obtained by Prof. Thorpe regarding the 
intensity of the light of the corona were sufficient in 
number to suggest that when they are reduced a value will 
be obtained to be placed side by side for purposes of com- 
parison with those previously obtained in 1870 and 1878. 
In this connection it may be remarked that the darkness 
of an ellipse must net be taken as a measure of the dim- 
ness of the corona, for, if the totality be longer, more of 
the brighter portion of the solar atmosphere will be covered. 
This was certainly the darkest eclipse seen since eclipse 
expeditions have been in vogue. This shows the import- 
ance of Prof. Thorpe’s work, for if successful it will give 
us the luminous intensity per unit of surface of different 
regions of*the solar atmosphere, as welf as the intensity 
of the total light emitted. 

“The preceding sketch of the results obtained has of 
necessity been of the most general character. Not tillall 
the observations are published in detail, as they doubtless 
will be at tf very distant date by the Royal Society, 
and not till they have been discussed by those competent 
to discuss them, can a final verdict as to their value be 
given. We have of set purpose dealt only with the con- 
clusions which lie on the surface.” 
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s NOTES 


e 
THE death of Alessandro Dorna, Director of the Astronomical 
‘Observatory of Turin, took place on August 19 last, at the age 
e 


`of sixty-one yegrs. a 


THE annual Congress of the Sanitary Institute of Great 
Britain commenced on Thesday in York. Sir T. Spencer Wells, 
‘the President, commenced his inaugural address by expressing 


the hesitancy with which he accepted the position of President 
of the Congress, @ hesitancy indaced by the Rnowledge that he 
could not presume to appear before a body of sanitary experts 
as an instructor. Having referred to questions which hal been 
dealt with in regard to- sanitaty science by his predecessors in 
the Presidential chair, he observed that it now remained to be 
considered how sanitary improvements might be carried still 
further by the co-operation of investigators, legislators, and ad; 
ministrators. As to the work of investigation, it had hitherto 
for the mošt part been personal, and the waste of labour had 
been enormous. The Institute myst develop into something 
grander and more powerful. The Colleges of Physicifths and 
Surgeons had done much, but it was rather for individual than 
collective good. Why should we not have a College of Health ? 
The President then reviewed the work which those whom he 
called the “advanced guard of sanitary science” had accom- 
plished, in lessening the death-rates of our population, and % 
benefiting the public health by prolonging life. Much of this 
he attributed to the coincident progress made in the science an'l 
art of medicine and surgery. He claimed for the melical prv- 
fession a considerable share in the gain to the State of increas- 
ing fumbers of more healthy subjects. We could not be far 
wrong if we put the average duration of human life in Great 
Britain half a century ago at about thirty years ; now, according 
to the healthy life table, it was forty-nine years. Formerly it 
was calculated that a twenty-third part of the population was 
constantly sick, and the products of all that labour for the time 
necessarily withdrawn. A great deal of this sickness had been 
altogether prevented, and the duration of that which comes in 
spite of sanitation was lessened. He then dealt with the pro 

gress which had been made, since the Sanitary Institute hac 
come into existence, in the moral and physical condition of ou: 
population. Dealing then with the various subjects to which 
the Institute had given attention, he divided them into five 
groups: (1) those relating to the training and health of the 
population ; (2) to their social comfort and well-being ; (3) to 
the prevention of disease; (4) to the care of the sick; ani’. 
lastly, those relating to the disposal of human refuse and 1e 

mains. As to teaching the public on sanitary matters, it cow | 
never be done without elaborate organisation and legislative 
authority. 

One of the tasks undertaken by the authorities of the Britis) 
Museum since printing has taken the place of handwriting :: 
the Catalogue is the publication of certain important sections | f 
the Catalogue in separate parts. Thus the entries sund.+ 
America, Cicero, Luther, London, and „many others hay 
already appeared. The last of these is one of special scientific 
interest: it is a reprint of that part of the Catalogue which .s 
classified under the head Academies. The definition -f 
academies for the purpose is ‘‘ Learned and Scientific Socie- 
ties.” The entries fill five parts, making a thick folio volume 
of about one thousand pages. In the great written Catalogue, 
which is well known to all readers, §wenty-eight volum-s 
were gifen to this one subject. The headings have bern 
thoroughly revised throughout, and the names of a num! -r 
of societies Hive been expunged, to be plaged unler meʻe 
appropriate headings. Thus, agricultural societies, schoo, 
political clubs, &c., which had crept into the Catalogne 
by degrees in gourse of time, have all been ométted. As 
it is, the total number of entries is about 32,090, “L a- 
don” is thé longest sub-headinz; it fills nearly 230 pagos, 
with about 6500 entries. ° Paris, St. Petersburg, and Beriin ° 
have about 3000 entries each ; Vienna and Amsterdan ab àt 
1090. Towns are used for sub-headings, and under these .re 
arranged alphabetically the names of the societies issuing :he 
publications. The old sub-headings of countries have b.en 
abolished. Formerly the sub-headings would read thus -- 
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“ Academies, &c., Great Britain and Ireland,—London, Royal 
Society.” The towns ase now arrSgged alphabetically, regardless 
of countries. Only completed series are fully entered ; works in 
progress are, according to the rule of the Museum, catalogued 
with the date of the first volume, añd the words ‘‘in progress.” 
The work covers the greater part of the scientific literature of 
the world ; when the Catalogue of ‘‘ periodical publications” is 
finished, there will be little relating to science which cannot be 
found under appropriate heads in on@or the other. „It seems 
like looking the gift-horse in the mouth, but we cannot refrain 
from ohgerving that the vafue of these five volumes would 
be enormously increased if some approximation to a subject 
index could be added to them. It would be a simple task to 
have headings Chemistry, Microscopy, Geology, &c., under which 
were given the names of the towns where societies on these 
subjects are to be found. The student would then have before 
him at a glance the names of all the societies on the globe work- 
ing at any particular subject. Instances will present themselves 
to every student in which the first name of a society, and that 
by which it has to be sought in the Catalogue, does not always 
indicate the sphére of work of the society. The price ofthe 
Catalogue unbound is, it should be added, a sovereign. 

THE small launch Volta, which is propelled by the electric 
current, in a method invented by Messrs. Stephens and Co., of 
Millwall, left Dover on Monday morning last week on her 
voyage across the Channel. The hull of the Volta is 37 feet 
long and nearly 7 feet beam, built:of galvanised steel plates. 
-She has a very light appearance in the water. Her bow is about 
2 feet above the water-line, and from this point down towards 
the stern she gradually reduces the depth of her gunwale. Her 
declt is nearly or quite on a level with the water, Below the 
deck, which is securely fastened down, are placed the electric 
accumulators, all coupled together with the coils. They are 
little square boxes about 6 by’ 12 inches, and are wedgel in 
closely together so as to prevent shifting, and to fill the whole 
of the space below the deck. The propelling power consists of 
sixty-one accumulators, and a pair of Reckenzaun‘electromotors, 
also placed beneath the floor, so that the whole of the hoat is 
available for passenger accommodation. The motive-power is 
under complete control, and the speed can be regulated to what- 
ever rate is required. The spzed of the launch is regulated by 
a main switch, and there are special switches for going astern, 
the whole of the apparatus being easily managed by one man. 
The power of the motors may be varied at will fron 4 horse- 
power fo 12 horse-power, whilst the screw-propeller, which is 
coupled direct to the*mbtor-shaft, makes from 600 to [009 revo- 
lutions per minute, according to the position of the switch 
handle. The Volta returned to Dover shortly before 8 o’clock, 
having completed a voyage which is regarded as a great scientific 
success.* When the boat arrived at Calais it was found that the 
amount of electricity remaining in the accumulators warranted 
the return journey being attempted. When the voyage was 


completed, the curren? from the accumulators was still powerful, 


notwithstanding that during the last half-hour of the journey the 
launch had been driven at the rate of 14 miles an hour, and 
rushed through tHe water at such a rate as nearly to throw it 
over her bow. ‘The total distance traversed was about 50 miles. 
During the voyage the speed was varied at will by means of the 
switch. ‘The experiment is regarded by all thoge on board as a 
success far in advance of anything they expected. An incident 
. occurred on the passage which illustyates the noiselessness of 
the little vessel. About mid-Channel the pilot observed a sea- 
gull floating asleep on the water. The boat was steered close to 
the bird, which was caught by the neck by one of those on 
board, and brought alive to Dover. e 
INTELLIGENCEha$ been received from Lieut. Schwatka, who 
was sent to Alaska in command of an exploring Expedition by 
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the proprietors of the New York Times. On the way to Mount 
St. Elias, which dominates the range to which the same name 
has been given, the party crossed a river, the existence of which 
had been hitherto unknown. At a distance of eight miles from 
the’ mouth it is a mile ip width, and its current flows *at the 
rate of ten miles an hour. This is thought to be the largest 
river that enters the Pacific Ocean, and the glacial mud it brings 
down with it discolours the waters of Icy Bay for some miles 
out to sea. The river has been named Jones River, after Mr. 
George Jones, of New York, one of the promoters of the Ex- 
pedition. To the east the explores saw a glacier twenty miles 
wide, which extended for fifty miles along the base of the St. 
Elias Alps. Assuming the land beneath it to be flat, the 
thickness of this glacier is about 1020 feet® It was named 
after Prof. Agassiz. 
named after Prof. Guyot. After three days’ marching, Lieut. 
Schwatka and his party came upon a third glacier, which they 
named in honour of Prof. Tyndall. From this point they 
resolved to make a final dash as far as they could go into the 
heart of this grand but desolate icy region. At the end of twenty 
hours’ labour they came in sight of thesouth side of the great moun- 
tain to which belongs the icy girdle along which they had been 
travelling. They saw before them glaciers asing, sometimes 
perpendicularly, to heights varying from 300 to 3000 feet. The 
Tyndall glacier, comparatifely safe so far, was safe no longer. 
Enormous crevasses, some as much as 30 feet across, now be- 
came frequent; and the bands of ice between themeavere so 
narrow, that, in places, the explorers appeared to themselves to 
be walking on a bridge like that of a house roof, with a chasm 
hundreds of feet deep on each sde. These and other diffi- 
culties, such as are familiar to Alpine climbers, had been sur- 
mounted until a height of 7200 feet above the level of the sea 
had been attained. As nearly the entire journey was above the 
snow-level, this ranks among the best climbs on record. The 
Lieutenant telegraphs that he hopes, by renewing his attempts 
upon the mountain on its northern and eastern sides, to make 
further contributions to geographical science, and perhaps to 
ascend the mountain to a greater height ; but the probability is 
that Mount St. Elias will long remain an unscaled peak. Mr. 
Seton Karr states that the whole region is vastly superior to any 
other mountainons district with which he is acquainted. One 
incident of the journey was the disc >very of three peaks, ranging 
from 8000 feet to 12,000 feet in height, which were geverally 
named after President Cleveland, Mr. Secretary Whitney, and 
Capt. Nicholls. 


LasT autumn a few science classes were started as a pre- 
liminary experiment in rooms belonging to the Royal Victoria 
Hall, at the nominal fee of 1s. on first entrance and Is. 6d. 
per'class for the session. The success achieved has encouraged 
the promoters to extend the scheme, and this year it is intended 
to hold classes in mathematics, chemistry, animal physiology, 
drawing, arithmetic, geometry, electricity, political economy, 
and English literature. Some of these classes will be in con- 
nection with South Kensington. Last year they Wage welcomed 
in the most enthusiastic way by the comparatively small 
number who knew of their existence; no pains were taken to 
advertise them, as it seemed likely the numbers would exceed 
the available accommodation. This has now been improved, 
and it is hoped that a very useful branch has been added*to the 
work at the Hall. The entertainments, concerts, and lectures 
which go on in the large hall are in no way interfered with 
thereby ; in fact the lectures gain by the existence of systematic 


‘instruction to which they lead up. Those at present announced 


are: October 5, Mr. W. L. Carpenter, on ‘ Wh2t may be done 
with a New Lantern” ; October 12, Dr. W. D. Halliburton, 
on “The Germs of Disease” ; October 19, Prof. Judd, on “A 
Piece of Pumice-Stone.” 


Another glacier, to the westward, was. 
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tinalis, and brown trout. Brown trout have been acclimatised 
with such success, that the Soggty isina position to supply an 
almost unlimited demand for ova, as well as to provide liberally 
for the requirements of New Zealand streams. ` The late secre- 
tary, Mr. Arthur, had begun, the ecollection of a series of «data 
from which he hoped to gain some information respecting the 
sea-fish of New Zealand, and ultimately to arrive at something 
definite in regard to the nature and habits of some of the most 


Tire Canadian salmon on view in the Canadian Section of the 
Colonial and Indian Exhibition which were hatched out last 
April in the building are thriving well. 


THE Indian fish lately imported into the Aquarium of the 
Colonial and Indian Exhibition from Calcutta seem,thoroughly 
at home in their artificial existence. There are two species on 
view, viz., the Sacchobrauchus fossilis, or scorpion fish, and the 
Ophiocephalus striatus, or alking fish. A large consignment 
of German carp has just arrived, together with some Chinese 
goldfish and specimens of Siluris glanis. 


THE first field-meeting of the County of Middlesex Natural 
History and Science Society was held on Saturday, the 18th 
inst., at Hampstead and Highgate. Between 60 and 70 mem- 
bers assembled at Hampstead Heath Station at 2.30 p.m., and 
were conducted thence by the Rev. F. A. Walker, D.D., and 
Mr. Clement Reid, F.G.S, Passing along the top of the Vale 
of Health to “ Jack Straw’s Castle,” the party proceeded along 
the northern side of the Heath and reached ‘‘ The Spaniards ” 
about 4.30, At different points on the route the geology and 
physical features of the district were explained by Mr. Reid. 
At “ The Spaniards” the party were unexpectedly met by Mr. 
Goodwin, of Hig&gate, who had obtained the kind permission 
of Lord Mansfield for the members to walk through the Park. 
Mr, Goodwin conducted the microscopical section to the ponds. 
where they were richly rewarded. Leaving the Park, the party 
proceehl to Highgate Schools, where they were received 
by Dr. McDonall, the head master, entertained at tea by the 
honorary secretary, Mr. Klein, and they afterwards inspected 
the collections of insects, mo€tly collected and arranged by Dr. 
Walker. At 7 o'clock the members assembled in the theatre 
of the Highgate Institute, where, after some short notes by Mr. 
Lloyd, the honorary secretary of the Institute, on ‘‘ High- 
gate and Highgate Worthies,” Mr. Mattien Williams read a 
short paper upon “* Some Peculiarities of London Atmosphere,” 
which was followed by a discussion, in which Messrs. W. 
L. Carpenter, R. Hammond, and others took part. The Rev. 
Dr, Walker then made some interesting remarks on the different 
orders of insects represented in the collections of the Highgate 
Schools, 


Science reports that Captain Dutton, of the United States 
Geologigal Survey, has recently been engaged in studying Crater 
Lake in Oregon, which he has found to be probably the deepest 
body of fresh water in the country. Boats were transported 
over a hundred miles of mountain road from Ashland, and had 
to be lowered goo feet to the water. The steepness of the wall 
of the lake was very great. The depths ranged from 853 to 
1996 feet, the average being about 1490 feet. The descent to 
the lake is’partly over talus, covered with sfiow above, and rocky 
broken ledges lower down. 


THE works for deepening the Seine to a depth of 3 metres 
have been finished. The river can now be navigated by vessels 
of about 1090 tons burthen, which are supplied with movable 
masts and chimneys for the bridges. 


WE have received the report of the Otago Acclimatisation 
Society for the past year. The operations of the Society have 
been ealmost entirely confined to pisciculture, and apparently 
must be so for some years owing to the spread of poisoned grain 
over the’country, and to the increase of the natural enemies of 
the rabbit, which are also the natural enemies of birds. But in 
pisciculture much has been done, and mush more remains to be 
done, for th® salmon and the herring are not yet numbefed 
amongst New Zealand fishes. An experiment, which has so far 
been successful, for the introduction of the Sado salar has been 
made; similarly in the cases of Loch Leven trout, Salmo fon- 
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important of them. The collection and tabulation of these 


returns and the important investigations of Mr. Arthur are being 


continued by Mr. Thomson. It is.perhaps scarcely necessary to 
add that Sir James Maitland has seconded the efforts of the 
Society in acclimatising Sa/monide in every pos-ible way. The 
only wonder is that important public work of this nature should 
be left wholly to private endeavour. 


A ‘transportable electric lighthouse” has been lately gn- 
vented by M. Beduwe, a builder in Liége. The idea is, to 
furnish the light in any place on short notice ; and it is thought 
the apparatus might prove useful in public works, cases ot 
accident, ghtherings in public places, fetes, &e The con- 
stiteent parts are (1) a telescopic system of copper tubes bearing 
the light; (2) a three-cylinder steam-engine to drive either a 
Gramme machine, or a suction and force pump ; (3) a vertical 
boiler on the tubular system ; and (4) a reservoir for water. 
The whole is mounted on a four-wheeled carriage. The light is 
raised by hydraulic force. Further details may be found in Z 
Génie Civil of September 4. 


Tue first number of a monthly scientific journal made its 
appearance at Rio de Janeiro on July 25 in connection with the 
Philotechnic Institute of that city. It bears the title of Reyista 
Philotechnica, and takes the place of the recently defunct Revista 
Polytechnica, Its object will be the practical and experimental 
study of the sciences, and of their, application especially to the 
development of the arts and industries in Brazil, The first 
number contains papers on practical astronomy, by F. Behring ; 
on building materials, by F. de SA; and on practical chemistry, 
by Ad. Uchõa, chief editor. 


A New York telegram states that several detonations and 
tremors occurred at Summerville between Saturday night and 
Monday night, and three shocks of earthquake, two of which 
were accompanied by detonations, were also felt there early on 
Tuesday morning. At Charleston three shocks of earthquake 
occurred on Monday night, one of which, at about daybreak, 
shook the houses to such an extent that many of the occupants 
ran terrified into the streets. One of the shocks was accom- 
panied by detonations. 


Tux additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopithesus cyno- 
surus 9) from West Africa, presented by the Rev. H. R 
Moolenaar ; a Black-backed Jackal (Canis mesomelas) f:om West 
Africa, an Algerian Tortoise (7% estudo m&uritanica) from North 
Africa, presented by Mr. A. T. Marsh ; two Elegant Galidias 
(Galidia elegans) from Madagascar, presented by Mr. Burt. C. 
Muller; two Black Rats (Mus rattus) from Sark, Channel 
Islands, presented by Mr. W. F. Collings; a Bateleur Eagle 
(Helotarsus ecaudatus) from Lamoo, East Africa, presented by 
Dr. W. SomeWille; a Wild Duck (Anas boschasf, European, 
presented py Mr. K. Lawson; a Barn Owl (Strix flame), 
European, presented byeMrs. E. Holloway; a Common Mar; 
moset (Hagale jacchus), two Black-eared Marmosets (Hapale 


penicillata) from South-East Brazil, a Common Otter (Lutra 


vulgaris), British, two Ariel Toucans (Ramphastos ariel) from 
Brazil, deposfted ; a Common Crowned Pigeon (Goura coronata), 
two Auriculated Doves (Zenaida auricuéata), bred in the 
Gardens. 
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` OUR ASTRONOMICAL COLUMN 


PHOTOGRAPHIC DBWERMINATIONS OF STELLAR POSITIONS, 
—Dr. B. A. Gould, in a paper presented at the Buffalo meeting 
of the American’ Association for the Advancement of Science 
on August 20, 1886, gives some interesting particulars with re- 
gard to his photographic work at Cordova. He states that no 
northern stirs were phqtozraphed there except the Pleiades and 
the Preesepe. On the Pleiades plates all but one of Bessel’s 
Stars are found, which fall within the limits of the field ; the 
missing one being of the magnitude 9}, ewhilst there are depicted 
on the plates other stars of the magnitudes 10, to4, and Ir. 
About seventy southern clugters have been ‘repeatedly photo- 
graphedeat Cordova, also more than a hundred double stars, 
whilst the total number of photographs which Dr. Gould has on 
hand for measurement is about 1300, only a few having been 
preserved in which the images are not circular. In addition to 
these classes of objects, special attention was given for many 
years to taking frequent impressions, at the proper seasons, of 
fowr stars selected, on account of their large proper motions, as 
likely to manifest appreciable annual parallax. All but one of 
these four stars—8 Hydri—have been included in -the lists 
observed and discussed by Drs. Gill and Elkin at the Cape. 
Still, it will be a matter of much interest to apply,the photo- 
graphic method of investigation to the same problem, even 
if for no other purpose than a comparison of the @e- 
sults of the two methods. With regard to the progress 
made in the measurement of the Cordova photozraphs, Dr. 
Gould states that the measurements thus far completed are those 
of the double stars, the four stars with large prop2r motion, the 
Pleiad:s, the Praesepe, and the clusters Lacaille 4375 and 
x Crucis. The correspondinz computations have been made as 
yet only for a portion of the Pleiades plates, but it is expected 
that all these will be completed at a comparatively early 
date, The results deduced from the Pleiades photographs will 
be looked for with much interest, especially as Dr. Elkin has 
recently executed at Yale College a heliometric triangulation of 
the ‘principal stars of the group, and the comparison of the 
results will be a severe test of the photographic method for the 
determination of stellar positions. But astronomers expect good 
work from Dr. Gould, and they are not likely to be disap- 
pointed. Dr. Gould’s paper is published in the Scientific 
American Supplement, No. 556. 


Gorw’s Nova Orronis.—Rev. T. E. Espin announces in 
Circular No. 9 of the Liverpool Astronomical Society that, 
observing on the night of September 14, he found the Nova 
to have a magnitude of 9'2. The star, he says, appeared very 
red. The small comes f was estimated as of 9*7 magnitude. 


HELIOMETRIC OBSERVATIONS OF THE PLUIADES.— We 
learn from Science, vol. viii. No. 187, that at the recent meeting 


of the American Association Dr. Elkin communicated a paper 


upon a comparison of the places of the Pleiades a3 determined 
by the Königsberg and Yale College heliometers. The results 
given were provisional, but they show unquestioned change of 
position with refererfce*to n Tauri since 1860. Most of the 
brighter stars of the group, as shown by Newcomb in his 
“ Catalogue of Standard Stars,” go with n Tauri, but among 


“the smaller stars there are unquestioned departures from this 


community of proper motion. 


GouLn’s ,“‘ ASTRONOMICAL JOURNAL.”—Our readers will be 
glad to learn that there is a prospect of the publication of this 
valuable periodical being resumed. The American Association 
at the recent meeting passed a unanimous’ resolution copgratu- 
lating Dr. Gould on the proposed revival of the Xournal, and 
éxpressing its best’ wishes for his success. 

° k 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 26—OCTOBER 2 


: (FOR the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hom® on to 24, 
is here employed. ) : ° 
. At Greenwich on September 26 
Sun rises, sh. 54m. ; souths, 11h. 51m. 17°4s.; sets, 17h. 48m. ; 
decl. on meridian, 1° 19’ S.: Sidereal Time at Sunset, 
18h. 10m. e 


` Moon (New on Sepgember 27) rises, 3h. 42m. ; souths, 10h. 37m. ; 


sets, 17h. 19m. ; decl, on meridian, 7° 12’ N. 


Planet Rises Souths Sets Decl. on meridian 
. me h. m. . mm. á i 
Mercury 5 42 .. Il 49 #7 56 o 34N. 
Venus ... 4 12% .. IO 50 17 28 6 44N. 
Mars . 10 45 15 3 1g 21 19 3 S. 
Jupiter... ... 6 49 ere I2 30 .. IB 12 48S. 
Saturn... e 23 8* 0." JU wore 14 21 28N. 
* Indicates that the rising is that of the preceding evening. ° 
Sept. h. : i 
26... «17 Venus in conjunction with and o° 34’ north 
of the Moon. ® ; 
28... 3 Mercury in superior conjunction with the 
Sun. e . 
. Variable Stars 
Star R.A. Decl. 
h m. ea è h. m. 
Algol 3 08...40 31N. ... Sept.29, 3 43 m 
Oct. 2, 0 31 m 
A Tauri e 3 544.. I2 ION... a» 2, 5 16 m 
¢Geminorum .... 6 57°4.... 20 44 N. ... Sept. 29, 2 48 m 
T Geminorum 7 425... 24 IN Oct. 1, AL 
SLibre 4... 14 54°99... 8 4S... Sept. 28, 1 45 m 
U Corone ... ... 15 13°6., 32 4N.... ,, 28, 23 27 m 
U Ophiuchi... ... 17 10°38... 1 20N... s» 28, I 20 m 
$ 2I 28 m 
W Sagittarii I7 578 ... 29 35 S. ... 4, 28,0 oM 
U Sagittarii... 18 25'2...19 128. .. y 28, 6 om 
Oct. 1, 6 oM 
R Lyræ ... 18 51°q... 43 48 N. ... Sept. 28, m 
S Vulpeculæ 19 43°7...27 ON... 4, 29, m 
5 Cephei 22 24°9 ... 57 50 N. ... Oct. 2, m 
Af signifies maximum ; 7 minimum. ° æo 


Meteor Showers 
The Aurigids, R.A. 85°, Decl. 50° N., the Aguarids, R.A, 
33°, Decl. 2° S., and meteors from he following radiants have 
been obse-ved at this time :—From Musca, R.A. 46°, Decl. 26° 
N. ; nears Aurige, R.A. 70°, Decl. 32°N. ; and near a Cephei, 
R.A. 315°, Decl. 62° N. 


Stars with Remarkable Spectra 


Name of Star R.A. 18860 Decl. 1886'0 Type of 

h m. s. % F spectrum 
T Arietis ... 2 41 57. 17 ro9N. ... IIL 
D.M. + 8° 443 2 47 38 8 521I N. ... Ill, 
p Arietis .. 4.0 1. 2 49 23... 17 521 N. III. 
a Ceti uu a aa 2 56 I8 y 3 385 N. III 
p Persei ... .., 2 57 50 ... 38 23'9 N.`... III. 
D.M. + 57° 70: 3.240... 57 282N. ... IV. 
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SECTION G 
MECHANICAL SCIENCE 


OPENING ADDRESS.BY SIR JAMES N. DOUGLASS, M.Inst.C.E., 
PRESIDENT OF THE SECTION 


. . . I propose to address you on a subject with which I have 
been practically connected for nearly half a century, that is, the 
development: of lighthouses, light-vessels, buoys, and beacons, 
together with their mechanical and optical apparatus. . . . 

During the last century a very considerable increase has oc- 
curred in the number of lighthouses and light-vessels on the various 
coasts of the world, which have been required to meet the rapid 
growth of commerce. Only during the last twehw-five years - 
can accurate statistical information be obtained, and it is found 
that in the year 1860 the total number of coast lights throughout 
the world did not exceed 1800, whereas the present number is 
not much less than 4000. . . . 

Concurrently with the enormous increase. in the number of 
coast lights during the last fifty years, very great improvements 
have been effected from time to time in their efficiency. M 1759 
Smeaton’s lighthouse on the Eddystone was illuminatetl by 24 
tallow candles, weighing 1b. each. The intensity of the light 
of each candle, I find, from experiments made with similar 

dles prepared for the purpose, to have been abgut 2'8 candle 
units each ; thus the aggregate intensity of radiant light from the 
24 candles was only about 67 candle unit, No optical apparatus, 
moreover, was used for condensing the radiant light of the 
candles, and directing it to the surface of the sea. The con- 
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sumption of tallow was about 3°4 lbs. per hour; therefore, the 
cost of the light per hour, at the current price of tallow candles, 
would be about 1s. 64%, sufficient to provide a mineral oil light, 
at the focus of a modern optical apparatas, to produce for the 
servicg of the mariner a beam of about 2400 times the above- 
mentioned intensity. e : 

The introduction of catoptric apparatus for liggthouse illu- 
thination appears to have been first made at Liverpool, about 
1763, and was the suggestion of William Hutchinson, a master 
mariner of that port. The invention by Argand, in 1782, of 
the cylindrical wick lamp, provided a more efficient focal lumin- 
ary than the flat wick lamp previously employed, and was soon 
generally adopted, for both fixed and revolving lights. In 1825 
the French ligfthouse authorities effected another very important 
improvement in lighthouse illumination by the introduction of 
the dioptric system of Fresnel in conjunction with the improve- 
ments of Arago*and Fresnel on the Argand lamp, by the addi- 
tion of a second, third, and fourth concentric wick. 

Coal and wood fires, followed by tallow candles and oil, have 
been referred to as the early lighthouse illuminants. In 1827 
coal gas was introduced at the Troon Lighthouse, Ayrshire, and 
in 1847 at the Hartlepool Lighthouse, I urham, the latter for the 
first time in combination with a first-order Fresnel apparatus. 
The slow progress mzde with coal gas in lighthouses, except for 
small harbour lights, where the gas could be obtained in their 
vicinity, was chiefly due to the great cost incurred in the manu- 
facture of so small a quantity as that required and at an isolated 
statibn. In 1899 experiments were made at the Orford Low 
Lighthouse, Suffolk, with the Bude light of the late Mr. Golds- 
worthy Gurney. This li,ht was pfeduced by throwing oxygen 
gas into the middle of a flame derived from the combustion of 
fatty gis. -The flame was of the dimensions of that of the 
Fresnel four-wick concentric burner, An increased intensity over 
that of the flame of the large oil burner was obtained, but it was 
not found to be sufficient to justify the increased cost incurred. 
In 1857 a trial was made ®y the Trinity House, at Blackwall, 
under the advice of Faraday, with one of Holmes’s direct cur- 
rent magneto-electric machines for producing the electric arc 
light for a lighthouse luminary, and the experiment was found to 
be so full of promise for the future that a practical trial was 
made during the following year. 

At the South Foreland Iligh Lighthouse, on December 8, 
1858, the first important application «f the electric arc light, as 
a rival to oil and gas for coast lighting, was made with a pair of 
Hclmes’s machines, and thus were steel magnets made to serve 
not only, as in the mariner’s compass, to guide him on his path, 
but also to warn him of danger, In 1859 the experimental trials 
at the South Foreland were discontinued, but they were sufi- 
ciently encouraging to lead to the permanent installation of the 
electric light at Dungeness Lighthouse in 1862. In 1863 the 
electric arc light was adopted by the French lighthouse authorities 
at Cape La Héve. e 

In 1871, after practical trials with a new alternating current 
machine of Holmes, two of such machines were supplied to a 
new lighthouse on Souter Point, coast of Durham, and in the 
following year the electric arc light, with these machines, was 
established in both the High and Low Lighthouses at the South 
Foreland, where it «till shines successfully. The early experience 
with the electric light at Dungeness was gar from encouraging. 
Frequent extinctions of the light occurred from various causes 
connected with the machinery and apparatus, and the oil light 
had, at such times, to be substituted. 
counterbalance the waut of certainty in signals for the guidance 


of the mariner, no farther step in the development of the. electric ; 


light was Reg by the Trinity House until the latter part of 
1866, when favourable reports were received from the French 
lighthouse authorities of the workingof the Alliance Company’s 
system at the two lighthouses of Cape La Héve. Complaints 
were also received from mariners, in the locality of Dungeness, 
of the dazzling effect on the eyes when navigating, as they arethere 
frequfently, required to do, close inshore, thus being prevented from 
rightly judging their distance from this low and dangerous point. 
Therefote, in 1874, the electric light was removed from Dunge- 
ness, and a powerful oil light substituted. In 1877 the electric 
arc light was installed at the Lizard Lighthouses on the south 
coast of Corgwall, and arrangements are now being made for 
establishing it at St. Catherine’s Lighthouse, Isle of Wight, and 
at the High Tower, on the Isle of May, Firth of Forth. I have 
mentioned that the first machines of Holmes at the South Fore- 
land were direct current, the machines provided by him for 
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Dungeness being also of the same type. The French lighthouse 
authorities, however, adopted Jor their lighthouses at Cape Ia 
Iléve tke “Alliance” altefnating cumrent magneto-electre 
machines, and, in consequence of the less wear and tear of thvg 
machines with greater reliability through their having no com- 
mutator, Ilolmes was required ¢6 supply alternating cure. 
machines for Souter Point and the South Foreland. Those 
machines have been running at these stagions fourteen yvars an) 
fifteen years respeetively. They have during this period requ.te } 
only a very trifling amount of repair, and are still in excelivat 
order, hut the time mest soon arrive for replacing them by 
more powerful machines. 

In 1876 a series of trials was made by the Trinity House a: 

the South Foreland, with various dynamo-electris maghines, fur 
the purpose of ascertaining the then most suitabie macine for 
adoption at the Lizard. The results were decidedly in favou: cf 
the Siemens direct current machine, and machines of this thy 
were accordingly installed at the Lizard Station in 1878. in 
consequence of irregularities in their working, and because, at 
the time, Baron de Méritens, of Paris, had perfected a wry 
powerful alternating current machine, it was resolved to send env 
of the latter machines to the Lizard for trial, where ithas wore ° 
most satisfactorily for several years. The experience gaing] a 
the Lizard suggested that, for the St. Catherine’s Station, wher. 
it had been resolved to adopt the electric are light, the De 
Mfritens machines should be employed, and they were acc.7 t- 
ingly ordered ; but, as arrangements were then being made f» 
experiments at the South Foreland for testing the relative ment 
of electricity, gas, and oil as lighthouse illuminants, it wey 
determined that these machines should first be sent there f rth > 
experiments. In 1862 a practical trial was made by the TH 
House at the South Foreland of the Drummond or lime giv. 
but the results were not so satisfactory, after experience with ti’ 
electric arc light, as to encourage its adoption. In the mes 
time the successful development of the electric are light ‘> 
lighthouse illumination very soon acted as a keen stimulus t? 
inventors of burners for producing gas and oil luminaries fur hk- 
purpose; in 1865 the attention of lighthouse authorities w.o 
directed to the gas system of Mr. John R. Wigham, of Datin, 
which system was tried in that year by the Commissioners of Irish 
Lights at the Howth Bailey Lighthouse, near Du! lin, an! ul 
1878 he introduced at the Galley Head Lighthou e, county Cor, 
his system of superposed gas burners. , At this lighthouse f». r 
of his large gas burners and four tiers of first-order annuler lonse», 
eight in each tier, were adopted. By successive lower ap 
raising of the gas flame at the focus of each tier of lenacs, he he | 
previously produced the first group flashing distinction, 1" -> 
-light shows, at periods of one minute, fiom ordinary anne. 
lenses, instead of the usual long flash, a group of snort Lats s 
varying in number between six and seven, The uncer 
however, in the number of flashes contained in each grosp : 
found to be an objection to the optical arrangement he.e 
adopted. In the meantime the attention of the Trinity Hoa»? 
the Commissioners of Northern Lights, and the Freneh i: y t 
house authorities was being directed tp the question of vul vus 
tuting mineral oil for colza as a lighthouse illuminant. -n 
1861 experiments were made by the Trinity Howse fer tie 
purpose of determining the efficiency and economy of miss al 
oils in relation to colza for lighthouse illumination; but, ois" 1g 
to the imperfectly-refined oil then obtainable and its bith 
price, the results were not found to be quite su satisfacion} as 
to justify a change from colza oil, at that time genezally o 21. 
In 1869 the price of mineral oil, of good illuminating qsa'iy 
and safe flashing-point, having been reduced to about one half 
the price of colza, the Trinity House determined to mase a 
further series of experiments, when it was ascertained that, vab 
a few simplé modifications, the existing burgers were mi.i ʻi 
very efficient for the purpose, and a change from elka tv 
mineral oil was commenced. It was found, during thes vw- 
periments, that the improved combustion effected in the ¢ 
burners, in tlfeir adaptation for consuming minefal oil-, ‘.14 
the effect f increasing their mean efficiency, when bam ag 
colza, 45% per cent. A further advance was inade during viese 
experimei ts by increasing the number of wicks of the firs. ur 'er 
burner from four to six, more than doubling the imien: ye of 
the light, while effecting an improved compaciness of he 
luminary per unit of focal area of 70 per cent. 

With coal@fres no distinctive characters were possible b y-nd 

the costly ones of double or triple lighthoyses. There i.e at 
present not less than 86 distinctive characters in use throsg! st 
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the lighthouses and light-vessels of the world ; and, as their 
numbers increase, se does the negessity for giving a more clearly 
distinctive character te each lig over certain definite ranges 
of coast. This important question of affording to each light 
complete distinctive individuality is receiving the attention of 
lighthouse authorities at homeeand abroad, and it is hoped that 
greater uniformity and consequenf benefit to the mariner will 
be the result. à 

During the old days of sailing-vessels, when the duration of 
voyages was so uncertain, sound-signals, as aids to the mariner, 
were but little démanded. The seanean on approaching the 
coast in fog trusted entirely to his lead, and, when he found 
circumstances favourable for, doing so, he anchored his vessel 
until thas atmosphere cleared. But, since the application of 
steam to navigation; with keener competition in trade, these 
conditions have been entirely changed. The modern steam- 
vessel is expected to keep time with nearly the same degree of 
Precision as a railway train, and it is evident that, even with the 
utmost care and attention onthe part of her commander, this 
requirement cannot possibly be fulfilled, and collisions and 
strandings must occur, unless efficient sound-signals for fog be 
carried by each vessel, and powerful signals of this class be pro- 
vided at lighthouse and light-vessel stations. 

These circumstances have led to a rapid development of fog- 
signals, both ashore and afloat, there being now about 700 of 
these signals, of various descriptions, on the coasts of the wofld.” 
We therefore find, as might have been naturally expected, that 
coast fog-.ignals have been made, by lighthouse authorities, the 
subject of careful experiment and scientific research ; but, un- 
fortunately, the practical results thus far have not been so satis- 
factory as could be desired, owing (1) to-the very short range of 
the most powerful of these signals under occasional unfavourable 
conditions of the atmosphere during fog ; and (2) to the present 
want of a reliable test for enabling the mariner to determine at 
any time how far the atmospheric conditions are against hi.n in 
listening for the anxiously expected signal. In 1854 some 
experiments on different means of producing sounds for coast 
fog-Signals were made by- the engineers of the French light- 
house department, and in 1861-62 MM: Le Gros and Saint- 
Ange Allard, of the Corps des Ponts et Chausées, conducted a 
series of experiments upon the sound of bells and the various 
methods of striking them. 

In 1863-64 a Committee of the Elder Brethren of the Trinity 
House made some experiments at Dungeness upon various fog- 
signals, In June 1863 a Committee of the British Association 
memorialised the then President of the Board of Trade, with 
the view of inducing him to institute a series of experiments 
upon fog-signals, The memorial, after briefly setting forth a 
statement of the nature and importance of the subject, cdescrihed 
what was then known respecting it, and several suggestions 
were made as to the nature of the experiments recommended. 
The proposal does not appear to have been favourably enter- 
tained by the authoritie. to whom it was referred, and the 
experiments were not carried out. 

In 1864 a series of experiments was undertaken by a Com- 
mission appointed by the Lighthouse Board of the United 
States, to determine the relative powers of various fog-signals 
which were brought to the notice of the Board. 

In 1872 a Committee of the Trinity House visited the United 
States apd Canada, with the object of ascertaining the actual 
efficiency of various fog-signals then in operation on the North 
American continent, about which very favourable reports had 
reached this country. Among other instruments, they witnessed 
the performance of a Siren apparatus, patented by Mesgrs. A. 
and F. Brown, of New York. One of these instruments was, 
in 1873, very kindly sent to the Trinity House by the United 
States authorities,gand tested with other instruments in the ex- 
perimental trials at the South Foreland in 1873-74. This in- 
vestigation was carried out at the South Foreland by the Trinity 
House, with the object of obtaining some definite knowledge as 


. to the relative merits of different sound-producirfg instruments, 


and also of ascertaining how the propagation of sound was 
affected by meteorological phenomena. . These experimeats 
ewere extended over a lengthened period, in all conditions of 
weather ; and the well-known scientific and practical results 
obtained, together with the ascertained relative merits of sound- 
producing instruments for the service of the mariner, are of the 
highest scientific interest and practical importancee 

The investigatiop aj the South Foreland was followed up by 
the Trinity House by further experiments, in which they were 
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assisted by the authorities at Woolwich, with guns of various 
forms, weight of charges, and descriptions of gunpowder. The 
powders tested were (1) fine grain, (2)®°larger grain, (3) rifle 
large grain, and (4)epebble. The result placed the powders 
exactly in the order above stated 3 the fine grain, om most 
rapidly burning powder, gave indisputably the loudess sound, 
while the geport of the slowly-burning pebble powder was 
the weakest of them all. Experiments were als> made with the 
object of ascertaining the relative value of the sound ‘produced 
bythe explosion of varying quantities of gun-cotton. Here 
again the greater value of increased® rapidity of com ustion in 
producing sound was clearly demonstrated, It was found that 
charges of gun-cotton yielded reports poder at all ranges than 
equal charges of gunpowder, and further experiments proved 
that the explosion of half a pound of gun-cotton gave a result 
at least equal to that produced by 3 lb. of the best gunpowder. 
These results led the Trinity House to adopt this explosive as a 
fog-signal for isolated stations on rocks or shoals where pre- 
viously, from want of space, nothing better than a bell could 
be applied. It is also applied with success to light-vessels. 
But, wherever the Siren can be installed, it is found to be the 
most efficient fog-signal yet known, chiefly in consequence of 
the prolongation that can be given to its blasts, and the ease 
with which it can be applied, with any amount of motive-power 
available, to the production of any desired combination of high 
and low notes for distinctions corresponding with those of white 
and red, or short and long, flashes of light, and thus affording 
the required individuality of each station, The experiénce, 
however, with the most powerful fog-signal is not at present to 
be considered altogether sat&factory. With Siren blasts absorb- 
ing about 150 H.P., or nearly 5,000,000 foot-pounds, per minute 
during the time they are sounding, the signal is occasiogally not 
heard, under some conditions of fog and wind, beyond r mile, 
while at other times it is distinctly heard above 10 miles. . . . 
In 1881 it was considered by the lighthouse authorities of this 
country that the time had arrived When it was absolutely neces- 
sary that an exhaustive series of experimental trials should be 
mide, on a practical scale, for the exact determination of the 
relative merits (both as regards efficiency and economy) of the 
three lighthouse illuminants, electricity, gas, and mineral oil, 


, which, by the process of natural selection, may be regarded as 


the fittest of all those at present known to science. After many 
unforeseen difficulties had been overcome, this question of 
universal importance was, in July 1883, referred by the Board 
of Trade to the Trinity House, who accepted the responsibility 
of carrying out the investigation. 

A Committee was formed of members of the Corporation, 
who secured the friendly co-operation’ of the Scotch and Irish 
Lighthouse Boards, and many distinguished scientific men at 
home and abroad. I had the honour of acting, in my official 
capacity as Engineer-in-Chief to the Trinity House, in making 
the arrangements for exhibiting. the expesimental lights, and in 
reporting to the Board from time to time, as in all other matters 
referred to me professionally. 

These investigations were carried out in full view of all who 
were in any way interested in the subject. The whole arranze- 
ments were open to public inspection, and, in their desire to 
arrive at a wise and just decision on so important a question, the 
Trinity House Comittee courted the fullest inquiry. Many 
members of scientific Societies, especially those connected with 
engineering, were invited, and visited the station. The French 
lighthouse authorities, who rendered much kind assistance in 
obtaining observations, sent their representatives to view the 
arrangements, and officers from the lighthouse services of Ger- 
many, Denmark, Norway aid Sweden, Russig, *Iealy, Spain, 
Brazil, the United States, and Canada visited the station and 
witnessed the experiments. 


In order to obtain, with uniformity and method, a consensus . 


of comparative eye-measurements—in addition to the measure- 
ments of the Co nmittee and-their officers at their different stations 
ashore and afloat, to those of the coastguard men at nine sfations 
between Dungeness and the North Foreland, and to the more 
precise scientific measurements of the experts—special*observa- 
tion-books were prepared, and widely distributed to shipping 
associations and port authorities, with a view to their securing 
the co-operation of meters of vessels, pilots, and @thers navigat- 
in% in the vicinity of the South Foreland. 

The South Foreland Station is espegially adapted for light; 
house experiments generally, because of the existing facilities 
for observations on land and sea. The land in the neizhbour- 
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hood has no hedges and few trees, and affords facilities for 
onservations at distances of between 2 and 3 miles. The 
station is provided with surplus steam power for driving experi- 
mental machines for electric lights, and % is easily accessible 
from I,ondon. 

Threerough timber towers of suffiqent strength to withstand, 
without tremor, the effects of heavy gales were ergcted at the 
rear of the High Lighthouse, 150 feet apart. Wiese towers 
were marked in large letters, A, B, and C. A tower was 
devoted to electricity, B to the gas system of Mr. Wigham, and 
C to such gas or oil lamp®as might be proposed to, and ap- 
proved by, the Committee for trial during the experiments. 
lantern of the usual first-order dimensions, but with an addi- 
tional height in’the glaziftg for the passage of beams from super- 
posed optical apparatus of the first order, was provided for each 
tower. The optical apparatus in each lantern was, in the outset, 
special in relatio® to the illuminant to be used: for producing 
fixed and flashing lights. For the electric arc lights, optical 
apparatus of the second order of Fresnel was adopted, the 
apparatus having a focal distance of 700 mm. The dimensions 
of this apparatus are greater than optically required for the 
largest electric arc light yet tried for lighthouse illumination, but 
the internal capacity is found to be only just sufficient for the 
perfect manipulation of the light by a light-keeper of possibly 
robust build. For the large gas and oil flames in the A and C 
lanterns the apparatus adopted was of the usual first-order size, 
having a focal distance of 920 mm. 

The lanterns “were partially glazed on opposite sides, north 
and south, the southern arc being chiefly for observation from 
the sea, To the northward the lan® is better adapted for obser- 
vations on shore, and here three observing-huts were erected 
at the ggspective distances of 2144, 6200, and 12,973 feet ; each 
hut was provided with accommodation for two watchers, and a 
chamber fitted with a large plate-glass window in the direction 
of the experimental lights, and special apparatus for their 
photometric measurement, ®The third hut proved to be practic- 
ally of but little value for photometry, the distance being too 
great; it, however, afforded an accurately known distance for 
eye-measurements, and a barrack and starting-point for watchers 
endeavouring to determine the vanishing distance of each light 
during hazy weather. In this they were further assisted by white 
painted posts, placed throughout the whole.track to the experi- 
mental lighthouses, at distances of 100 feet apart, the distance 
of each post from the lights being plainly marked on it in black 
figures. For the more exact examination and measurements of 
the intensity of each luminary and that of the beam from each 
optical apparatus, a photometric gallery was erected in a con- 
venient position, 380 feet long by 8 feet wide, and provided 
with all the necessary appliances. 

During a period of over twelve months the experimental lights 
were exhibited, and watched by numerous observers, trained and 
untraified, scientific «end practical. During that period a vast 
amount of valuable evidence was collected, by the aid of which 
the Committee were subsequently enabled to state their con- 
clusions with definiteness. During these investigations intensities 
were shown ina single oil and gas luminary about three times 
greater than the electric arc luminary first adopted at Dungeness 
in 1861, while, with a single electric arc luminary, there was 
shown aepractically available focal intengity about fifteen times 
greater than that of the Dungeness luminary, and the highest yet 
shown to be practically available for the service of the mariner. 

With gas and oil the highest intensity of a single luminary and 
optical apparatus was tripled by the use of three superposed 
luminaries and ‘optical apparatus, and although optical arrange- 
ments were nade for triple electric luminaries, and experiments 
were carried out with these at comparatively low intensities, it 
was soon found that all the electromotive.force available at the 
station could be conveniently applied with efficiency and per- 
manency in one compact focal luminary, and its optical apparatus. 
Chis fact demonstrated that the electric arc has the most import- 
ant tequisites of a lighthouse luminary ; viz. maximum intensity 
and minimum focal dimensions, and in all states of the atmo- 
sphere? from clear weather to thick fog, an incontestable superior- 
ity over the utmost accumulative efforts of its rivals—gas and 
oil, It was therefore considered to be unnecessary to incur addi- 
tional cost for exhibiting the electric afc light, under the same 
conditions of accumulative powers as its rivals, for showifg a 
maximum intensity. With the best gas and oil luminaries it 
was found that, where gas of the ordinary commercial quality is 
employed, there is no appreciable difference, either in the intens- 
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impaired atmosphere fifteen to twenty times this intensity, 
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ity or focal compactness of the luminary, but when the richest 
gas, from cannelecoal, and ming’ oil are used, there is found to 
be a superiority in the maxim intensity of this luminary over 
oil of about 45 per cent., and in focal compactness of about 
Io per cent. ; but in haze and fog, when the maximum intensity 
only is required, this differenge wes found to effect no appre- 
ciable gain in penetrative power, therefore the question of merit 
between these illuminants was found, to resolve itself into 
one of economy enly, and in this respect mineral oil at the 
present market prices was found to have a considerable agl- 
vantage., ° 5 

The relative penetrability per unit of light of the best gas and 
oil flames in haze and fog is so neąyly identical that the question 
is of no practical importance in lighthouse illumination. But, with 
regard to the relative atmospheric absorption of these lights and 
the electric arc light in certain impaired conditions of the atmo- 
sphere, the electric arc light is found to compare somewhat 
unfavourably. The general result of the photometric mea- 
surements of the three illuminants showed (1) that the oil and 
gas lights, when shown through similar lenses, were equplly 
affected by atmospheric variation ; (2) that the electric light is 
absorbed more largely by haze and fog than either the oil or the 
gas light ; and (3) that all three are nearly equally affected by 
rain. Experiments made in the photometric gallery at the South 
Foreland with the electric arc light have shown that the loss 
by® atmospheric absorption is by no means so great as Wa» 
previously supposed. It would have been most interesting and 
instructive to have obtained data for exactly determining the 
relative coefficients of atmospheric absorption of the electric arc, 
gas, and oil luminaries, but the necessary observations and 
measurements for effecting this would have prolonged the time 
too much, and added too much to the cost of the investigation, 
especially when it is remembered that with the electric arc light 
there is for coast illumination such an enormous preponderance 
of initial intensity at disposal that a small percentage of pene- 
trating efficiency is of no practical importance. 

In 1836 Faraday showed by actual experiment that the pene- 
trating power of alight in atmosphere impaired by such obStruc- 
tion as fog, mist, &c., is but very slightly augmented by a very 
considerable increase in the intensity, and M. Allard, late 
Engineer-in-Chief to the French Lighthouse Board, has more 
recently shown after long experimental and practical research, 
that, in an atmosphere of average transparency, a beam of light 
equal to 6250 becs (Carcel) would penetrate 53 kilometres, yet 
when augmented to twenty times that intensity, or 125,000 becs 
(Carcel), it would only penetrate 75°40 kilometres ; showing that, 
in the average condition of atmospheric transparency, 2009 per 
cent. of increased intensity only gives 42 per cent. longer range. 

The South Foreland experiments have demonstrated that, 
while with both gas and oil an ordinary intensity of light can be 
adopted for clear weather sufficient to reach the sea horizon with 
efficiency for the mariner, a maximum light can be shown with 
and 
that in these respects both illuminants are practically on an 
equality. This maximum light of gas and oil is considered by 
the Committee to be sufficient for allthé ordinary purposes of 
navigation, and, for this, mineral oil is the most economical 
illuminant ; but for some special cases, where the utmost inten- 
sity and penetration are demanded, these results can only be 
attained by electricity, and by this agent an intensity more than 
ten times that of the maximum of either oil or gas is found to be 
practically available. 

With regard to the gas and oil lights, the report of the Com- 
mitteg states that “It appears from the direct eye-observations, 
made at distances varying from 3 to 27 miles in clear weather, 
that through annular lenses, light for light, there is practically 
no diferente. Both reach the horizon with equal effect. In 
weather not clear the records indicate practically the same 
relation. In actual fog, again, the records indicate a general 
equality of the lights. Both are lost at the same time, both 
are picked up together ; and although here and there a very slight 
superiority is attributed to the gas, this superiority is of no value 
whatever for the purposes of the mariner.” A point referred to 
in favour of gas is the Well-known one of greater handiness aad 
ease of manipulation than oil, which is of importance for small 
beacon lights, where a constant attendant is not provided; but 
this does not apply to a coast light, where a light-keeper is 
always required to be on the watch in the lantern from sunset to 
sunrise. With oil the great advantage, in addition to economy, 
lies in the simplicity of its application %o*%a coast lighthouse in 
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any part of the, world, however limited the space the light- 
house is necessarily required to occupy. The final conclusion of 
the C: mmittee on thes relative abgrits of electricity, gas, and oil 
as lighthouse illuminants is given in the following words :— 
“That, for ordinary necessities of lighthouse illumination, 
mineral oil is the most suitable and economical illuminant, and 
that for salient headlands, importafit landfalls, and places where 
a very powerful light is required, electricity offers the greatest 
advantages.” š 

in conclusion it may safely be asserted, now that the relative 
merits of electricity, gas, and oil havg been accurately deter- 
mined, that these investigations of the Trinity House Committee 
will, for many years to come, furnish to the lighthouse authori- 
ties of all maritime nations*of the world, and their engineers, 
very valuable data which cannot fail to assist very largely in the 
development of lighthouse illumination, and thus tend very 
materially to present aids to navigation, and to a consequent 
reduction in the loss of life and property at sea. 


e 
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Third Report of the Committee, consisting of Prof. Balfour 
Stewart (Secretary), Mr. X. Knox Laughton, Mr. G. F. 
Symons, Mr. R. H. Scott, and Mr. Johnstone Stoney, 
appointed for the Purpose of co-oferating with Mr. E. F. Lewe 
in his Project of establishing on a Permanent and Scientific Basis 
a Mteorologica! Observatory near Chepstow. —In answer to a 
letter written by Prof. Balfour Stewart, pointing out certain 
conditions indispensable to the success of the project, Mr. 
Lowe writes :—‘‘ The (local) Committee think that they see 
their way to getting two or three thousand pounds if the 
Scheme were started. Since you were with me I have pur- 
chased nearly 150 acres of land in front of the observatory, 
and nothing could come between it and the channel as near 
as I$ to 2 miles, A new road is to be made to the Severn 
Tunnel Station, and I hear that the telegraph or telephone is 
likelf to be carried up this road. If your Committee think well 
to recommend the observatory scheme, action would be at once 
taken, and we have reason to believe that the Bristol Docks 
would help us with 1oo/, a year. I should much like to see 
such an observatory in working order whilst I live, Lut my time 
is getting short. There is a growing interest round here about 
the observatory, and constant inquiries are made as to the proba- 
bilities of success.” The Committee express their sympathy 
with Mr. Lowe and his friends under the, unfortunate circum- 
stances that have tended to retard local action. The Committee 
see such evidence of local interest in the undertaking that they 
desire to have an early opportunity of co-operating with the 
local Committee. They therefore ask for their re-appointment, 
and request that the unexpended sum of 25/. and an additional 
sum of the same amount—in all 50/,—be placed at their disposal 
for the purpo. e. 


A Report of the Committee consisting of Frofs. Tilden and 
Ramsay and Dr. Nico (Secretary), appointed for the Purpose 
of Investigating the Subject of Vafour-Pressures and Refractive 
Ludices of Salt Solutions, was read by Dr. Nicol.—The report deals 
with the general conclusions arrived at from recent experiments on 
vapour-pressures, rates of expansion, refractive indices, and 
saturatiomof salt solutions. The experiments on the vapour- 
pressure of salt solutions completely disprove the statement of 
Wiillner, that the diminution of vapour-pressure is directly 
proportional to the pergentage of salt present ; in some cases 
it has been observed that the restraining effect of each melecule 
increased with the concentration, whilst with other salts it de- 
creased on the addition of salt even in dilute solutions. Such 
results can, howevar, be readily explained by the theory of tolu- 
tion proposed by Nicol in the Philosophical Magazine, 1883. 


The Report of the Committe consisting of Profs. Ramsay, 
Tilden, W. k, Goodwin (Secretary) and D. H. eMarshall, ap- 
pointed for the Purpose of Investigatin 8 Cerlain Physical Constants 
of Solutions, was read by Pri f. Ramsay.—T his repo: contained 
ap account of an investigation condueted by Profs. Goodwin 
and Marshall of the Queen’s Univerity, Kingston, Ontario, the 
objéct of which was the determination of the condition of equili- 
brium assumed by molecular weights of two salts placed in 
separate small vessels and inclosed with a weighe quantity of 
water. The process by which the water is so attracted to the 
alts was styled ‘*ingaforation” by Graham. The salts experi- 
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mented with were the chlorides of potassium, lithium, and 


sodium. When sodjum and potassium chlorides were used, and ` 


different quantities of water, it was found that sodium chloride 
invaporates the water more rapidly than potassium chloride, and 
that, with small relative quantities of water, the sodium chloride 
invaporates nearly all and leaves the potassium chloride%almost 
dry. When this is confpared with the state of equilibrium 
assumed by® equivalents of caustic soda, caustic potash, ard 
sulphuric acid in solution together, it seems that the force in the 
first case is different in character from that acting in the second. 
Similar experiments made with sodjum and lithium chlorides, 
and varying the relative quantities of water, showed that with 
small relative quantities of water the lithium chloride attracted 
the whole, but with larger quantities tle sodium ehloride attracts. 
part, showing that in this case there is a limit to the quantity of 
water which the lithium chloride can hold against the attraction 
of sodium chloride. When the relative quentity of water is 
small, it is not divided between the two salts in the ratio of their 
attraction for water ; but this may be the case with large relative 
quantities of water. The process of invaporation is in all cases 
very slow, in some cases requiring several months for its com- 
pletion. A further investigation of these phenomena with 
other salts, and a study of the influence of temperature is 
promised. 


A Preliminary Report of the Committee consisting of Profs. 
McLeod and Ramsay, with Mr. W. A. Shenstone as Sieretary, 
appointed for the Further Investigation of the Influence of the 
Silent Discharge of Electricity on Oxygen another Gases* was 
read by Mr. Shenstone.—A description was given of the appa- 
ratus devised for the storage “and convenient manipulation of 
oxygen, so as to insure its perfect purity. The use of a mixture 
in molecular propurtions of potassium and sodium -chlgrates is 
recommended in the preparation of oxygen, inasmuch as the 
breakage of apparatus, when potassium chlorate alone is used, 
is to a great extent done away with. 


The Report of the Committee consisting of Profs. W. A. 
Tilden and F. E. Armstrong, appointed for the Purpose of In- 
vestigating Isomeric Naphthalene Derivatives, of which Prof. 
H. E. Armstrong is the Secretary, was read by the latter, who 
pointed out that, owing to its constitution, naphthalene lends it- 
self very easily to the production of isomeric com pounds, The 
constitution of the disulphonic acids of naphthalene has been 
specially investigated, and four isomeric compounds were 
described, as were also several isomeric bromo-derivatives. 


The Committee consisting of Prof. Sir H. E. Roscoe, Mr. 
Lockyer, cS a Dewar, Liveing, Schuster, W. N. Llartley, ant 
Wolcott Gibbs, Capt. A buey, and Dr. Marshall Watts, appointe t 
Jor the Purpose of Preparing a New Series of Wave-Lengt + 
Tables of the Spectra of the Elements, of which Dr. Marshall 
Watts is the Secretary, reported that satisfactory progress had 
been made during the past year with the york allotted tit, and 
that the forthcoming volume of the Proceedings of the Associa- 
tion will contain additions to the tables of wave-lengths of the 
emission spectra of the elements and compounds. 


Report of a Committee, consisting of General X. T. Walker, 
General Sir F. H. Lefroy, Prof. Sir William Thomson, Mr. 
Francis Galton, Mr. Alex. Buchan, Mr. F. Y. Buchanan, 
Dr. John Murray Mr. H. W. Bates, and Me E. G. 
Ravenstein (Secretari), appointed for the Purpose of taking 
into Consideration the Combination of the Ordnance and Ad- 
miralty Surveys, and the Production of a Bathy-hypsographicet 
Map of the British Isles.—(1) The Committee consider that 
the production of a plain outline map of the British Isles and 
surrounding seas, on a scale of 1 : 200,000 ‘(about hree miles 
to the inch) would be desirable. Rivers, and sich other physical 
features as can be shown in outline, to be marked distinctly. 
No hill-shading to be introduced. Roads, railways, towns, &c., 
to be indicated faintly, and merely for the purpose of identifying 
localities. Principal heights and depths above and below the 
datum level of the Ordnance Survey of Great Britain tù be 
inserted. Contours to be drawn at intervals of 200 feets with 
subsidiary contours where they. are necessary, to give expression 
to the features of the’ground. Incidental features, such as cliffs, 
&c., to be marked. The map to be tinted acco:ding to height. 
(2) A grant of 257. to be applied for in order tha} a specimen 
shett of the map may be prepared, (3) The Clyde Trustees to 
be approached, with a view to their undertaking the prepara- 
tion of a similar map of the Clyde estuary on a suitably larger 
scale. Other harbour Boards to be similarly approached. 
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{4) The Committee anticipate that, being provided with maps of 
this character as specimens of what is required to supply a 
national want, the Assd@iation may be in a better position than 
at present to move the Government to undertake the prepara- 
tion ofa similar map of the whole of the United Kingdom, 
based mainly upon the extensive data, already available in the 
archives of the Ordnance Survey and the Admiralty. 


consisting of Dr. Y. H. Gladstone 
(Secretary), Prof. Armstrong, Mr. William Shaen, Mr. Stephen 
Bourne, Miss Lydia Becher, Sir John Lubbock, Bart., Dr. 
H. W. Crosskey, Sir Richard Temple, Sir Henry E. Roscoe, 
Mr. James Heywood, and Prof. N. Story-Maskely ne, appointed 
for the Purpos& of Cont®ining the Inquiries Relating to the 
Teaching of Science in Elementary Schools. —No steps in ad- 
vance have been taken by any Government Department towards 
the more adequatd provision for science-teaching in elementary 
schools during the past year. There have been four different 
Vice-Presidents of the Committee of Council on Education 
during the last twelve months; and Sir Lyon Playfair only 
came into office after the Code for the year had been settled. 
The annual return of the Education Department for England 
and Wales issued this year, which deals with the period from 
September 1, 1884, to August 31, 1885, shows that the present 
regulations tell unfavourably on the prospects of science. The 
following statistics for the la:t three years show that, while the 
preferential class subject “English” is taken in an increasing 
number of departments year by year, geography shows an actual 
falling off, and elementary science seems even to be losing the 
little footing it had. Needlewo-k Shows a steady increase, as 
it is an obligatory subject in girls’ schools, and it is more advan- 
tageous, jn a financial point of view to take it up as a class 
subject rather than under Article 129 (<), in which case it neces- 
sarily displaces geography or science :— 


Report of the Committee, 


Class Subjects è 1882-83 1883-84 1884-85 

Depart- Depart- Depart- 

5 ments ments ments 
English ee oe ee 18,363 ... 19,080 19,431 
Geography oe se e wee aes 12,823 ... 12,775 . 12,336 
Elementary Science ...0 oe we 48... BE ses 45 
History See eke madi Bae’ 367 ... 382 ... 386 
Needlework sia aes 5,286 ... 5,929 -.. 6,499 
18,524 ... 19,137 +. 19,266 


In regard to the scientific specific subjects, the following are 
the number of children individually examined :— 











Specific Subjects 1882-83 1883-84 1884-85} 
Children Children Children 
Algebra See aaa’ 26,547 ... 24,787 ... 25,347 
Euclid and Mensuration 1,942 ... 2,010... 1,269 
Mechanics, A oe 2,042 ... 3,174». 3,527 
5 Be eis — 206 ... 239 
Animal Physiology 22,559 ... 22,857 ... 20,869 
Botany... es. ee eee oes 3,280 ... 2,604 ... 2,415 
Principles of Agriculture ... 1,357 1,859... 1,481 
Chemistry . ee ue wee 1,183... 1,047 ... 1,095 
Sound, Light, and Heat ... 630 ø.. 1,253... 1,231 
Magnetism and Electricity 3,643 ... 3244... 2,864 
Domestic Economy ... 19,582 ... 21,458 ... 195437 
Extra (Physiozraphy) — Ibro 
82,965 ... 84,515 .- 79:774 





e 
e 
No of Scholars jn Standards 
V., VL, VII. . 286,355 ... 325,205 ... 352,860 
Itis evident that while the number of scholars in the higher 


standards has consierably increased, the number examined in 
specife (scientific) subjects has considerably decreased ; and this 


decrease has occurred in every subject except mechanics. | 


Algebra* and chemistry show rather larger numbers than last 
year, though not in proportion to the increase of scholars. The 
comparative decrease in the attention paid to these scientific 


subjects will, be evident from the pefcentages of children 


examined :— 


In 1882-83 ... ©.. 29'0 per cent, 
In 1883-84 260 y 
In 1884-85 226 =, 
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but it must be borne in mind that in many schools the children 
take two subjects, in which c 


they coant accordingly. In- 


creased though still very inadaffuate attenéion seems to be paid 


in the training colleges to the preparation of the students in the 
science subjects; the number of individual students who have 
qualified for teaching one or ore esciences has risen from 2205 
in 1884 to 2407 in 1885, and A 

increase has been mainly in passes in the first class. 
ber of papers worked in the several subjects in the two years 
under review have been as follows :— é 


is satisfactory to note that the 
The num- 


Number of papers worked 1884 1885 
Pure Mathematics... se are 82 121 
Theoretical Mechanics eee a 2I ate 25 
Sound, Light, and Heat 488 . @ 690 
Magnetism and Electricity 693 551 
Inorganic Chemistry is 245 269 

3 53 (practical) 166 160 
Animal Physiology ‘ae s 416 257 
Botany .. ase ees bs we 485 483 
Physiography ... a 1030 1095 © 
Principles of Agriculture 289 386 


The increase has been mainly in sound, light, and heat, and 
the principles of agriculture ; the falling off has been chiefly in 
animal phystology, and magnetism and electricity. The Scotch 
Code differs from the English in regard to the teaching of science 
in several points, but the annual return does not exhibit a much 
more hopeful state of affairs. The importance of technical in- 
struction is making rapid progress in popular estimation, but 
this subject has not got a real footing as yet in elementary 
schools, owing to the inaction of the Government pending a 
definite expression of opinion by the House of Commons. 





SECTION A—MATHEMATICAL AND PHYSICAL SCIENCE 


On Stationary Waves in Flowing Water, Part I., by Sir 
William Thomson.—This subject includes the beautiful wave- 
group produced by a ship propelled uniformly through previously 
still water, but the present communication * is limited to two- 
dimensional motion. 

Imagine frictionless water flowing in uniform régime through 
an infinitely long canal with vertical sides ; and bottom hori- 
zontal except where modified by transverse ridges or hollows, 
or slopes between portions of horizontal bottom at different 
levels. Included among such inequalities we may suppose bars 
above the bottom, fixed perpendicularly between the sides. Let 
these inequalities be’ all within a finite portion, AB, of the 
length, and let f denote the difference of levels of the bottom 
on the two sides of this portion, positive if the bottom beyond 
A is higher than the bottom beyond B. 

Now, let the water be given at an infinite, or very great, dis- 
tance beyond A, perpetually flowing towards A with any pre- 
scribed constant velocity, V, and filling up the canal to a 
prescribed constant depth, D. It is required to find the,motion 
of the water towards A, through AB, and beyond B as dis- 
turbed by the inequalities between A antl B. This problem is 
essentially determinate ; and it has only one solution if we con- 


fine it to cases in which the vertical component of the water’s 
velocity is everywhere small in conparison with gD, the 
velocity acquired by a falling body falling from a height equal 
to half the depth. 

In particular cases the water flows away unruffled at great 
distances from B. But, in general, the surface is ruffled, and 
the water flows “ steadily” between the plane bottom and a 
corrugated free surface, as in the well-known appearance of 
water flowing in a mill-lead, or Highland burn, or in the clear 
rivulet on tRe east side of Trumpington Street, Cambridge. 
The train of diminishing waves which we see in the wake of 
each little irregularity of the bottom would, of course, extend to 
infinity if the stream were infinitely lonz, and the water abso- 
lutely inviscid @rictionless) ; and a single inequality,eor group of 
inequalities, in any part, AB, of the stream, would give rise to 
corrugation®in the whole of the flow after passing the inequali- 
ties, more and more nearl¥ uniform, and with ridges and hollowse 
more and more perpendicular to the sides of the canal, the 
farther we are from the last of the inequalities. Observation, 
with a little common-sense of the mathematical kind, shows 

Ê J have sinc®found, in a sufficiently practical form, the solution for the 
wave-group produced by the ship, which I hope to communicate to the 
Philosophical Magazine tr publication in the N feber number.—W. T., 
September 13, 1886. 
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that at a distance of two or three wave-lengths from the last 
of the irregularities4f the aoe of the canabis small in com- 
parison with the wave-length, at a distance of nine or ten 
breadths of the canal if the breadth is large in comparison 
with the wave-length, the’ condition of uniform corrugations 
with straight ridges perpendiculas to the sides of the canal, 
would be fairly well approximates to, even thouzh the irregu- 
larity were a single pypjection or hollow in the middle of the 
stream. But the subject of the present ecommunication is 
simpler, as it is limited to two-dimensional motion ; and our 
inequalities are bars, or ridges, or hollews, perpendicular to the 
sides of the canal. Thus, in our present case, we see that the 
condition of ultimate uniformity of the standing waves in the 
wake of the irregularities is ‘closely approximated to`at a 
distance of two or three wave-leugths from the last of the 
inequalities. 

A mathematical treatment of the problem thus presented, 
which will appear in the October number of the Patlosophical 
Magazine, gives, among other results, the following conclu- 
siqns :— 

Generally, in every case when V< a/zi) the upper surface of 
the water rises when the bottom falls, and the water falls when 
the bottom rises. 

On the other hand, when V> vD the water surface rises 
convex over every projection of the bottom, and falls concave 


over hollows of the bottom ; and the rise and fall of the witer ` 


are each greater in amount than the rise and fall of the bottom i 
so that the water is deeper over elevations of the bottom, and is 
shallower over depressions of the bottom. 

Returning now to the subject of standing waves (or corruga- 
tions of the surface) of frictionless water flowing over a hori- 
zontal bottom of a canal with vertical sides, I shall not at pre- 
sent enter on the mathematical analysis by which the effect of a 
given set of inequalities within a limited space, AB, of the 
canal’s length, in producing such corrngation in the water after 
passing such inequalities, can be calculated, provided the slopes 
of the inequalities and of the surface corrugations are everywhere 
very small fractions of a radian. I hope before long to com- 
municate a paper to the Philosophical Magazine on this subject 
for publication. I shall only just now make the following 
remarks :— 

(1) Any set of inequalities large or small must in general give 
rise to stationary corrugations large or small, but perfectly sta- 
tionary, however large, short of the limit that would produce 
infinite convex curvature (according to Stokes’s theory an obtuse 
angle of 120°) at any transverse line of the water surface. 

(2) But in particular cases the water flowing away from the 
inequalities may be perfectly smoəth and horizontal. This is 
obvious because of the following reasons :— 

(i.) If water is flowing over plane bottom with infinitesimal 
corrugations, an inequality which could produce such corruga- 
tions may be placed on the bottom so as either to double those 
previously existing corrugations of the surface or to annul them. 

(ii.) ‘The wave-length (that is to say, the length from crest to 
crest) is a determinate fanction of the mean depth of the water 
and of the height of the corrugations above it, and of the volume 
of water flowing per unit of time. This function is determined 
graphically in Stokes’s theory of finite waves. It is independent 
of the height, and is given by the well-known formula when 
the height is infinitesimal. 

(iii ) From No. ii. it follows that, as it is always possible to 
diminish the height of the corrugations by properly adjusted 
obstacles in the bottom, it is always possible to annul them. 

(3) The fundamental principle in this mode of considexing the 
subject is that, whatever disturbance there may be in a perpetu- 
ally sustained stream, the motion becomes ultimately steady, all 
agitations being carried away down stream, because the velocity 
of propagation, relatively to the water, of waves of less than 
the critical length, is less than the velocity of flow of the water 
relatively to the canal. 

In Part If., to be published in the November Sumber of the 
Philosophical Magazine, the integral horizontal cogiponent of 
fluid pressure on any number of ineqyalities in the bottom, or 
‘bars, will be found from consideration of the work done in 
generating stationary waves, and the obvious application to the 
work done by wave-making in towing a boat through a canal 
will be considered. The definitive investigation of the wave- 
making effect when the inequalities in the bottom fre geometric- 
ally defined, to whigh I have just now referred, will follow ; and 
I hope to include in Part II., or at all events in Part ILI. to be 
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published in December, a complete investigation, illustrated by 
drawings,.of the beautiful pattern of waves produced by a ship 
propelled uniformly through calm deep ater. 


On a New Formof Current- Weigher Jor the Absolute Deter- 
mination of the Strength of an Electric Current, by. Prof. 
James Blyth.—The objeos of this paper is to describe e method 
of absolutey determining the strength of an electric ¢urrent by 
measuring in grammes’ weight the electro-magnetic force be- 
tween two parallel circular circuits, each carrying the same 
current. For convenience of calculation the circles have the 
same radius, and are placed with théir planes horizontal. The 
construction of the instrument is as follows :—A delicate chemi- 
cal balance is provided, and the scgle-pans wplaced by two 
suspended coils of wire. Each of these is made of a single turn 
of insulated copper wire (No. 16 about) fixe in a groove rouna 
the edge of an annular disk of glass or brass pf suitable diame- 
ter. The disk is made as thin and light as possible consistently 
with perfect rigidity. By means of two vertical pillars of brass 
this annulus is attached to a rigid cross-bar of dry wood or vul- 
canite, in the middle of which is placed a hook for suspending 
the whole from one end of the balance-beam. On each side of 
the hook, and equally distant from it, two slender rods of brass 
are screwed in in the wooden bar, which supp ort two small plati- 
num cups for holding mercury or dilute acid. The position of 
these cups is so adjusted that, when the whole hangs freely, the 
cups are in line with the terminal knife-edge of the balance- 
beam, and have their edges just slightly abovg its level. The 
free ends of the insulated wire surrounding the disk, after eing 
firmly tied together for a cqnsiderable length and suitably bent, 
are soldered to the brass supports of the platinum cups, which 
thus serve as electrodes by means of which a current may be 
sent through the suspended coil. A precisely sitnilacecoil is 
suspended from the other end of the balance-beam. We now 
come to the arrangement by means of which a current is led 
through the suspended coils, so gS to interfere as little as 
possible with the sensibility of the balance This constitutes 
the essential peculiarity of the instrument, and is effected in the 
following way :—An insulated copper wire, having its ends 
tipped with short lengths of platinum, is run along the lower 
edge of the beam, and is firmly lashed to it by well-rosined silk 
thread. The ends of this wire, bent twice at right angles, are 
so placed that their platinum tips dip vertically into one of each 
pair of the platinum cups which are attached to the vertical rods 
of the suspended coils. From the other cup of each pair proceed 
two similarly tipped copper wires, which run along the upper 
edge of the beam, and are also firmly tied to it. These wires, 
however, only proceed as far as the middle of the beam, where 
they are bent, first outwards, one on each side of the beam, at 
right angles to it, and then downwards, so that the platinum 
tips are vertical. The latter dip into two platinum cups attached 
to two vertical rods, which spring from the base-board, of the 
balance. These rods are placed at equal distances on each side 
of the beam, and are of such length that the platinum cups are 
in line with the central knife-edge of the beam and have their 
edges just a little above its level. “There are thus in all six cups 
and six dipping wires. Three of these are in line on one side 
of the beam, and three on the other. Also the line joining the 
points of each pair of dipping wires is made to coincide with 
the corresponding kaife-edge ; and, further, the edges of the 
cups are all in the same plane when the balance is in equilibrium. 
From this it will be obvious that any motion of the beam in the 
act of weighing causes only a very slight motion of the platinum 
wires, which dip into the fluid contained in „the cups. The 
resistance, due to the viscosity of the fluid, is thus very small, 
even in the case of mercury, and much smaller stillvhen dilute 
acid is used. In point of fact, the diminution of sensinility due 
to this cause is less than in the case of determining the specific 
gravity of solids by weighing in water in the ordinary way. With 
clean mercury it isquite easy to weigh accurately to a milligramme. 
The fixed coils, constituting two pairs, have the same diameter as 
the suspended coils, and, like them, are made of single turns of in- 
sulated wire wound round the edges of circular disks of glasg or brass. 
The disks of each pair are fixed at the requisite distance apart 
toa cylindrical block of wood, so as to have their planes exactly 
parallel and their centres in the same straight line. To insure 
this they are turned up and finished on the same cylindrical 
“block on which they are finally to rest. When in position they 
are so placed that, when the balance ds in equilibrium, each 
suspended coil hangs perfectly free to move with its plane hori- 
zontal and exactly midway between a pair of fixed coils. For 
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this purpose, as will be seen, it is necessary that two large holes 
be drilled in the upper disk of each pair, 80 as to allow the 
brass pillars of the corfesponding annular disk to pass freely 
through. When the connections are mad@, the current is led 
throughshe entire apparatus in such a way that, while the electro- 
magnetic force acting on the onesuspendad coil causesit to descend, 
the electromagnetic force acting upon the other causgs them to 
ascend. ‘The total force tending to disturb the equilibrium of 
the balance is thus exactly four times that due to an equal cur- 
rent circulating in two parallel circles of the same diameter and 
with their planes at the same distance apart. The current- 
strength is estimated from the number of grammes required to 
restore the balance to egact equilibrium, the weights being 
placed into small scale-pans attached to the movable part of the 
apparatus. The electro-magnetic force between each fixed and 
the corresponding guspended coil is calculated from the formule 
given by Clerk Maxwell (vol. ii. p. 308), viz. :— 
ae — 2m cos y{2Fy- (1 + sec*y) Ey} 

where M = the potential energy between two parallel circles, 

each carrying unit current, 

6 = distance between their planes, 
a = radius of each coil, 
2a 

Nga + 4? 
Fy amd Ey = firs® and second complete elliptic integrals to 

modulus sin y. : 

In one of the instruments constructed 
a = 10°8 inches, 4 = ‘566 inches, 


sin y = 


which giye . 

y = 87°, Fy = 4°338653976, Ey = 1'005258587 ; 
from which, if G denote the constant of the instrument and 
g = 981, we have 


This gives for 1 ampere a force = ‘04818 gramme-weight. 

Besides the one exhibited I have constructed several modifi- 
cations of the instrument, only one of which, however, needs be 
particularly mentioned. In it both the fixed and movable coils 
are replaced by flat spirals of wire, each of eleven turns. Here 
the practical construction is more difficult, and the calculation of 
the constant somewhat more laborious, unless one is content 
with merely integrating over the area of both the fixed and 
suspended spirals. This is, I think, however, hardly legitimate, 
at least with thickish wires, as we thereby suppose that elec- 
tricity is circulating in the insulating spaces between the wires 
as well as in the wires themselves. To avoid this I have actually 
calculated the force exerted by each one of the coils of the fixed 
spiral upon each coil of the suspended spiral. This entails great 
labour, as the elliptic integrals have to be calculated for values 
of the modulus differing very slightly from each other. The 
labour, however, is worth the taking, as the attractive or re- 
pulsive force between two flat spirals is so much greater than 
that between two simple circles. 

The Peculiar Sunrise-Shadow 0 Adams Peak in Ceylon, by 
the Hon. Ralph Abercromby, F.R.Met.Soc.—A great pecu- 
liarity has ‘been noticed by many travellers about the shadow of 
Adam’s Peak at sunrise. The shadow, instead of lying flat on 
the ground, appears to rise up like a veil in front of the spec- 
tator, and then suddenly to fall down to its proper level. 
Various theoriesschave been propounded to account for this, and 
it has usually ebeen supposed to be due to a sort of mirage. The 
author, in the cfurse of a meteorological tour.round the world, 
spent the night on the top of the peak, 7352 feet above the sea, 
and obtained unmistakable evidence that the appearance is due 
to light wreaths of thin morning mist being driven past the 
western side of the mountain by the prevailing north-east mon- 
soon ap a neighbouring gorge. The shadow is caught by the 
mist at,a higher level than the earth, and then falls to its own 
plane on,the ground as the condensed vapour moves on. The 
appearance is peculiar to Adam’s Peak ; for the proper combi- 
nation of a high isolated pyramid, a prevailing wind, and a 
valley to direct suitable mist at a proper,height on the western 
side of a moħtain, is only rarely met with. 
appearance could be caused by mirage is completely disproved 
by the author’s thermometric observations. 

Description of a New Calorimeter for Lecture-Purposes, by 
T. J. Baker.—The instrument consists of two exactly similar 
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metallic air-thermometers mounted side by side with thei 
U-shaped thermometer-tubes apiacent, so that their indications 
can be-easily compared with edch other. The air-vessel of cach 
thermometer contains a cylindrical well, in which the substance 
to be experimented with is immersed, Each well is provided 
with a discharging-tube furnished With a stop-cock. The stale 
common to both thermometers is of milk-glass, divided into Ico 
equal parts both above and below zero, ard let into the stand so 
as to constitute a tfanslucent window which can be illuminated 
from behind. By means of this instrument many therm 
problems <an be demonstfated before a large audience. 

On the Distribution of Temperature in Loch Lomond and 
Loch Katrine during the past Wwiter and Spring, by J. T. 
Morrison, M.A.—The author made observations on fhe tem- 
perature of these lakes on or about the term day of each month 
from December 1885 to June 1886, in continuation of Mr. J. Y. 
Buchanan’s researches. These included the whole length of 
Loch Katrine and the head and middle part of Loch Lomond, 
the deepest sounding, 99 fathoms, being got near Inversnaid in 
the latter lake. At Inversnaid, from December till March, fic 
water was each month of uniform temperature from surface to 
bottom, the temperatures being— 


December 22, 1885 ... 42'S 

January 21, 1886 : 4I'2 
® ‘February 23, 1886 40°OS 

March 23, 1886 39°05 


In the deepest sounding obtained on Loch Katrine, 79 fathoms, 
a similar distribution was met with up till February, the readings 
being— 


December 23, 1885 ... ves ie (42°3)? 
January 22, 1886... he wee 404 
February 24, 1886 “ 39°0 


And, though the maximum density-point was thus attained in 
February, uniformity still prevailed in March down to a depth. 
of 70 fathoms, the readings on March 24 being : surface, 38°°! ; 
70 fathoms, 38°'1 ; 79 fathoms, 38°'7. In April the tempera- 
ture distribution usually found in spring had set in in both lakes, 
the surface being warmest, the bottom coldest, and the tempera- 
ture falling more and more slowly with increase of depth. The 
circumstance of most interest, however, is that the warmth of 
the bottom layer increased monthly over the deepest parts of 
both lakes, as follows :— . 
3 March April May June 


Loch Lomond (99 fathoms) 39°05 39°4 40°3 40°6 
Loch Katrine (79 fathoms) 387 39°% 40°I 40°65 


This rise is evidently due not to the conduction of heat nor to 
the penetration of solar radiation, but to some drainage or oozing 
causing mixture. This supposition seems necessary also to 
explain the behaviour of Loch Katrine in March. Iyrainage 
en masse appears to occur chiefly in winter and spring, not 1n 
summer when the river water and the “lake surface water are 
much warmer than the deep water of the lake. The mean tem- 
perature of Loch Katrine probably has a greater range than tht 
of Loch Lomond. The shallower parts of the lakes resemble 
the deep parts as to uniformity of temperature up till March. 
But their yearly range is greater. In both lakes the mtan tem 
perature becomes uniform along the whole length about April 4. 
On the Distribution of Temperature in the Firth of Clyde in 
April and Fune 1886, by J. T. Morrisom M.A.—In the latter 
parts of April and June of this year Mr. John Murray, De. Mili, 
and the author made serial temperature soundings throughout 
the Clyde district, chiefly with Negretti and Zambra’s reversing 
thermometer. It was found that in matter oF temperature the 
waters of the district were divisible into four groups: I. North 
Channel and the plateau south of Arran; II. the Arran and 
Dunoon open basins ; III. the deep-sea lochs ; IV. dhe shallow. 
sea lochs. The average temperature in each group at every 
depth was %alculated for April and June, and these average- 
form the basis of this paper. In April in all groups there is a, 
deep layer of uniform temperature overlaid by a layer of tem- 
perature rising steadily to the surface. In groups IL, III., abd 
IV. the uniform deep temperatures are almost the same, about 
41°4 F. ; inegroup I. it is 41°8 F. In June the superficial 


No sounding made here in December. Above temperature is ca'culated 
from that of another part of the lake. 
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layer of varying temperature had thickened to about 20 fathoms. 
‘The deep temperatitres in the greups were nowwery different :— 
e 


I II. HI. IV. 


o ° > 

418 43 415 415! 
t 467 439 438 45°31 
ow 49 26 23 38 
To groups III. and IV. analogues a-e found ina deep and a 
sballow basin of Loch Lomond, in both of which the bottom 
temperature rose between April andeJune. From this it is 
inferred that land-influences, especially drainage ez masse, 
produce most of the effect ngticed in III. and IV. The great 
vise in the North Channel and southern plateau is evidently due 
to a warm oceanic current. The rise in temperature in group 
II. is due to the incoming of warm water from without. As 
the water between 30 and 75 fathoms in this group is very 
uniform in temperature, and as the south plateau is 25 fathoms 
below the surface, it is supposed that the dease plateau water is 
cawied into the open basins (group II.), and through convection 
‘mix2s thoroughly the water below 3) fathoms there. Loch Goil 


Deep temperature in April 
» PE] une 
Rise of temperature ,.. 


is specially remarkable for its isolation and the small rise of 


bottom témperature—o°’6 F. in two months. In Upper Loch 
Fyne a lenticular mass of water below 43°°0 F. was found in 
June to float between two warmer layers. Its greatest thick- 
ness, 30 fathoms, 
-44°°0 F. was not found to be in connection with any equally 
warm layer either inside or outside of the loch. 

On the Critical Curvature of Liquid Surfaces of Revolution, 
by A. W. Rücker, M.A., F.R.S.—Let a mass of liquid film be 
attached to two equal circular rings, the planes of which are 
perpendicular to the line joining their centres. It will form a 
Sees of revolution the equation of which is, according to 

eer, — 

a? cos? $ + £ sin ¢, 
ak + BF, 
„whe F and E are elliptic integ-als of the first and second 
kinds respectively, the amplitude being ¢, and the mod lus 
te = ya? -Bta = sin 0. If @ be conceived as increasing from 
O, when it is in the first quadrant the figure will be an unduloid 
lying being the cylinder and the sphere, in the second quadrant 
a nodoid, the limits of which are the sphere and a circle. In 
the third and fourth quadrants the figure will be dice-box- 
shaped with a contraction in the middle, being a nodoid in the 
third and an uiduloid in the fourth quadrant. The one passes 
into the other through the catenoid. If now we suppose the 
rings to be at a fixed distance apart, and the volume of the sur- 
face to be altered, the curvature will change, and the direction 
of the change will depend on the diameter and distance apart of 
the rings, and on the magnitude of the maximum or minimum 
ordinate (the principal ordinate), which lies half-way between 
them. The object of the paper is to investigate the general 
relation between these quantities when the curvature is a maxi- 
mum or minimum, if the changes in the form of the film take 
place subject to the conditions that the diameter and distance of 
the rings aʻe constant. It has been recently shown by Prof. 
Reinold and the author that, if these conditions hold, 

(E — BF + at A, cot Sa + a(F -E + A, tan $,)38 

where ¢ is the upper limit of the integrals and 
. 


A = yiL dat osing,. 
Writing this in the form A3a + B38 = o, it is proved that the 


curvature has in genergl a critical value when A — B = 0; so 
that “ef 


yo 
c= 


=0, 


2E — F(t + cos? 0) + 2A; cot29, = 0 

is a condition which must be satisfied by @ and $. To find 
values of $, corresponding to given values of 0 the equation 
must be solved by trial ; but it is prove l that, if a pair of co-re- 
sponding values is given when @ lies (say) in the first quadrant, 
the values ofp, can be at once found which correspond to r — 6, 
T + 6, and 27r — 6. The value sof ¢, corresponding to 8 and ~r- 0 

re equal, and, if @, be the value corresponding tor + @ and 
em ~ 6, it is given by the equation ° 

. tan ¢, tan (m — p) = sec 0. 
By means of these equations a curve can be drawn, showing the 
relations between ġ, and 0, and thence are found ehe values of 
2/Y, X/p, and X/Y, where 2Y, 2X, and 2p are the diameter 
e 


* Average temperature of first few fathoms above bottom, 
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and distance of the rings and the magnitude of the principal 
diameter, If we now, conceive the two rings gradually to approach 
or recede from each other, and the pẹncipal diameter to be 
altered so that the cgndition of critical curvature is always ful- 
filled, it is proved that the changes in its form would be as fol- 
lows :—Beginning with the cylinder, the distance of tht rings 
would (as has been shoWn by Maxwell, Art. “ Capillarity,” 
“Enc. Bri@”) be half their circumference. As the diameter 
increases, the rings would move apart, and the distance between 
them would be a maximum when 0 = 64°'2, being 17 per cent. 
greater than in the case of the cyginder. When 6 = 90°, the 
figure is a sphere, and the distance between the rings is about 
4 per cent. less than in the case of the cylinder. ‘The sphere 
has a larger diameter than any other figure of caitical curvature. 
The surface next becomes a nodoid, and the distance between 
the rings diminishes till when @ = 180° they touch, and thus 
the surface reduces to a circle. In the next euadrant the rings 
separate, but the figure is now dice-box-shaped, and the pressure 
exerted by the film is outwards. When @ = 270°, the figure is 
the catenoid. The principal ordinate is then less than that of 
any other figure of critical curvature, and the radius of the rings 
is a mean proportion between this minimum ordinate and the 
maximum which was attained in the case of the sphere. The 
same relation holds between the principal ordinates of any two 
figures which correspond to values of 6 which differ by 180°, In 
the fourth quadrant the figure becomes an unduloid, the pressure 
isinwards, the rings continue to separate, and the ratio of the 
distance between the rings to the principal owdinate is a maxi- 
mum when 0 = In the paper tables and curves are given to 
illustrate the ‘‘ march” ofethese functions. 
tinuity, the problem is discussed without reference to the ques- 
tion as to whether the surfaces are in stable equilibrjum though 
those i1 the first and fourth quadrants and figures corre®bnding 
to values of @ not much >7/2 and not much < 37/2 certainly 
are. In conclusion it is shown that by means of the curves we 
can solve a number of problems ¢vith sufficient accuracy for 
practical purposes. Thus, if any two of the three quantities, 
the diameter of the rings, the distance between them, and the 
diameter of the surface of critical curvature, are given, the third 
can be found, 





SECTION B—CHEMICAL SCIENCE 


Absorption Spectra of Uranium Salts, by Dr. W. J. Russell 
and W. J. Lapraik.—This paper wis communicated by Dr, 
Russell, who pointed out that well-marked absorption bands in 
the visible spectrum are produced by the different salts of this 
metal ; the bands produced by the uranous salts are distinct from 
those given by the uranic salts ; both consist, however, of three 
distinct bands or groups of bands. The bands produced by the 
uranous salts are at the red end of the spectrum, whilst those 
due to the uranic salts are at the blue end; ani when both 
classes of salts are mixed in solution there are three series of 
bands distributed with tolerable regularity over the whole of the 
spectrum. Exp:riments with different salts show the nature of 
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the acid radical to have no influence on the spectrum, whereas . 


in the case of other metals, such as cobalt, it has been found that 
different radicals produce different spectra, The spectrum 
common to all uranicgalts is slightly altered by the addition of 
free acid ; a diminution in intensity in the least refrangible bands 
and a slight shift in others has been observed, Crystals of 
uranic nitrate give an abso~ption spectrum similar to that pro- 
duced by its solutions, The spectrum of the uranous salts is 
less refrangible than that of the uranic salts ; thê examination of 
the spectra produced by the uranous salts in the sofia state was 
found to be more complex than those given by these salts in 
solution. 

The Air of Dwellings and Schools, and its Relation to 
Disease, by Prof. Carnelly.—The author gave an account of an 
elaborate series of experiments conducted by him and Dr. Hal- 
dane at Perth and Dundee, in connection with the sanitar} and 
school authorities, the object being to determine the relations 
between the composition of the air and the death-rate if houses 
and schools, and also the effect of various systems of ventilation, 
For this purpose the carbon dioxide, organic matter, and micro- 
organisms were deternfined, both in the outside ajr and in the 
room to be examined. In the air of the towns of Perth and 
Dundee a distinct increase of impuritie, could be detected in 
close parts of the towns as compared with the open spaces. In 
examining the dwelling-houses, the experimenters had authority 
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from the sanitary officers, and visited bed-rooms and similar 
places during all parts of the day or night,*while actually occu- 
pied by the inhabitants: Houses are divided in the tables into 
one-, (wo-, and four-roomed dwellings, an@ mention was made 
of some cases in single-roomed dwellings in which eight persons 
were fownd sleeping in a single bed, aad in many cases no bed 
was fount! in the dwe ling at all. The impurities ig the air of 
such houses were naturally much greater than in better class, 
and by a careful comparison of chemical composition of the air 
with the death-rates from various causes in the various classes of 
houses, it was shown that oh an average the length of life ina 
one-roomed house was only twenty years, whilst that in better- 
class houses is forty years, Hence a person born and living in 
a one-roomed house has a chance of living only half as long as 
those born and living in a four-roomed house. This depends 
naturally to a congiderable extent on other causes than impure 
air-supply. Some irregularity was observed in the cases of 
consum} tion, scarlet fever, and diphtheria, which is, however, 
quite capable of explanation. The influence of cubic space on 
the purity of the air in dwelling-rooms was somewhat un- 
expected, the best results being noticed when 1000 cubic feet 
was allowed for each person. With larger rooms, owing to 
stagnation of the air, the result is not so good. Sixty-eight 
schools in Dundee were examined ; of these, twenty-six were 
mechanically ventilated, while the others were ventilated by 
means of windows. ‘The advantages were distinctly in favour of 
mechanical ventilgtion, the micro-organisms being one-seventh, 
and the carbun dioxide one-half of that in the other schools. 
Mechanical ventilation not only materially improves the quality 
of the air, but also has less influence in unduly reducing its tem- 
perature. On comparing together Loys’ and girls’ schools the 
air is awmost*invariably less pure in buys’ schools. The amount 
of carbon dioxide does not afford any indication of the amount 
of organic matter or micro-organisms, except by taking the mean 
of a large number of eaperiments. Cleanliness of person has a 
comparatively small influence on the number of micro-organisms, 
but cleanliness of dwelling-rooms and schools has a most im- 
portant effect. Hence the air of new schools is distinctly better 
than that of older buildings. In conclusion, the author suggested 
that in many cases the evil said to be due to over-pressure in 
schools was doubtless due to imperfect ventilation, and that if 
Dundee may be fairly regarded as an example of a British town, 
then certainly our schools are most imperfectly ventilated ; and 
that for improvement in this respect the advantage of mechan- 
ical ventilation should be strongly insisted upon. 

The Preservation of Gases over Mercury, by H. B. Dixon, 
M.A., F.R.S.—From a statement in Bence-Jones’s “ Life of 
Faraday ” it would appear that a difference of opinion between 


Faraday and Davy existed on this point, and according to the, 


experiments of the former gases cannot be indefinitely preserved 
over mercury, whilst the latter found that hydrogen could be 
preserved over mercw for a considerable time without suffering 
change. The author has examined various gases, including 
hydrogen, cyanogen, sulphur dioxide, and electrolytic gas, which 
had been kept over mercury for periods ranging fron 24 to 94 
years, and concludes that the gases had suffered no change in 
the time. 

The Dist: ibution cf the Nitrifying Organism in the Svil, by 
R. Warington, F.R.S.— Previous experiments have shown the 
limit of depth at which this organism exists in soil to be about 
18 inches, but later experiments have shown it to exist at depths 

. of 3 feet, and in some cases at depths of 5 and 6 feet. 

The Fading gf Tater- Colours, by Prof. W. N. Hartley, 
F.R.S.—The author, referring to the correspondence in the 
Times and*o en article in the Nineteenth Century on this 
subject, pointed out that two ideas had been brought forward 
in connection with this matter—one being that water-colour 
drawings fade on keeping, while others have contended that the 
tints increase in depth on keeping for a length of time. Hence, 
on the one hand it has been recommended to keep water-colour 
drowings in the light, while others have suggested that darkness 
is preferable. Colours used are of two kinds, mineral and 
organic. Mineral colours are generally unalterable, except in 
special colours, such as lead. The tendency is for red light to 
act as an oxidising agent on such colours, while violet light 
exerts a redueing action. But in the case of organic colowigg- 
matters oxidation is promoted by light from either end of the 
spectrum. Acidity in any form is a great cause of the deteriora- 
tion in water-colours. The chief sources of acidity are the im- 
purities in the atmosphere in presence of moisture, imperfectly 
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prepared colours, and the acidity of the paper. The paper is 
always itself slightly acid, afd the we of size or gum is 4 
source of acidity, while the bufning of coal and of gas in towns 
produces a sensible amount of sulphurous acid in the atmosphere. 
The author has carefully examined the effect of acids, of cx- 
posure to sunlight, of hydrogan petoxide, and of sulphureus*acid 
in the case of sixteen common water-colours. As a result ke con- 
cludes that the character of the colours examined is very creditatle 
to the manufacturer. Lakes are very permanent in pure air; 
while cases are known where indigo has remained unchangAi 
for upwards of 1800 ye&rs. Indigo is, however, liable to be 
attacked by acids. Generally the effect of chemical agents upon 
water-colours is what might have been expected frum ther 
chemical composition. Thus yellows containing cadiffirm sut- 
phide are bleached by oxidising agents. In some few cases, 
however, unexpected results were obtained. Ultramarine +» 
very readily affected by dilute acids; 10 preparation of lea 
should be used as a pigment either for oil or water colour 
drawing. It is shown that many water-colour drawings have 
been exposed to light for fifty years or more in properly arranged 
galleries, without appreciable deterioration. The tendency i» 
to produce apparently darker tints, owing to the lighter tints 
being most likely to fade, while the brown colour develope! 
in the paper itself tends to produce a similar effect. To pas 
serye delicate sunlight effects the drawings should be kept 4 
rooms imperfectly illuminated, and preferably with blinds trars- 
mitting a yellow or brown light. They should be carefully 
protected from the effects of an impure atmosphere, while paxte 
or gum should not be used in affixing them. A slight wash ef 
borax on the paper destroys its acid reaction, and makes the 
colours fix readily on the fibres. A small quantity of borax 
might’be used in the water employed for mixing the colours 
For illuminating galleries incandescent lamps are to te pe 
ferred to lighting by the electric arc, as the iater may be 
regarded as a sure means of destruction of the colours. 

The Colour of the Oxides of Cerium and its Atumt Weiz!’ 





by H. Robinson, M. A.—A criticism of the work of Wolf, ere 


the atomic weight of cerium, published in the American Feurnt 
of Science and Art, 1868, upon which the atomic weight, 135 
cerium, given in Clark’s ‘‘ Constants of Nature,” is based. “Tne 
author contends that Wolf’s method of preparation would give 
lanthanum and not ceric oxide; experimental evidence w.» 
given in support of this contention ; further the author maintain. 
that ceric oxide is yellow and not white, as described by Wot, 

Cn the Relative Stability of the Hydrochloride Cyg; CI De® 
pared from Turpentine and Camphene respectively, by B F. 
Ehrhardt (Mason College).— According to Ribau the first of 
these hydrochlorides is the less easily decomposed by waten, 
whereas the author finds it to be the one most easily decompo e- 
under the influence of temperature. At alow red heat Vidin 
has shown turpentine is more completely dissociated than cam 
phene, and this the author has shown to be true for lower teri 
peratures. The paradoxical result that the hydr- chlorite of tL. 
moze stable hydrocarbon is Jess stable than that from the hiastatle 
one, is regarded as proving this compourd to be a molecular ors, 
in which the chlorine is associated with the hydrogen of the au 
and at the same time to the hydrocarbon. 

On Derivatives of Tolidine and Autelidine Dyes, by R, i 
Ruttan, B.A., M. D.—An account of the preparation of iolidiae, 
-which is the homologue of benzodine, and obtained bye simila 
mode of preparation. Several derivatives of this base wer 
described, as also azotolidine or tetra-azoditolyl, which is pro 
duced by the action of nitrous acid on thabase. ‘This compovic 
forms the starting-point in the preparation of a series of inportan’ 
dyes, by which cotton and w ool fibre may be dyed without the 
use of a morg@ant. boi 

On the Chemistry of Estuary Water, by $I. R. Mill, D.Sc. 
—The salinity (ratio of total dissolved matter in water) has ben 
determined from point to point in the Firth of Clyde and Fr h 
of Forth. In ghe case of the latter the distribuitog of saluuty 
has been shown to be constant all the year round, whils: int! + 
case of thes Clyde there are periodical variations thi mgh the 
whole mass of the wates. In the case of the Forth Rav, 
entrance, itis evident a mixture of river and sea water thes 
place by a true process of diffusion, maintaining a constant gfi 
dient from river to sea. The dissolved matter of fresher wate 
was found richer in calcium carbonate than sea water. 

The Essential Oils; a Study in Optical Chemistry, by Di 
Gladstone, F.R.S.—After explaining howethg refractive ¢ juiva 
lent of an organic compound may be used to determine its con 
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stitution, the authog pointed out,that the dispersion equivalents | 


can be similarly used.e The auther also discussed the refraction 
and dispersion equivalents of the turpenes, citrenes, camphor, 
and of some other members of the group of essential oils, and 
showed how these values were of service in determining the 
constitution of these bodies. 


-An Abparatus for Maintaining Constant Te enperatures up 
to 500° C., by G. H. Bailey, D.Sc., Ph.D.-~The substance to 
be heated is placed in a glass tube, together with the bulb of an 
air-thermometer, which are inclosed ine wider tube resting on 
the iron casing of a furnace. The air-thermometer ‘serves to 
measure the temperature, and is connected with a gas regulator, 
by whicl» means the temperature may be kept constant at any 
desired temperature below that at which combustion-glass 
Softens. 


Treatment.of Phosphoric Crude Ironin Open-Hearth Furnaces, 
by J. W. Wailes.—The process is similar to the ordinary 
puddling operation, and is conducted in a furnace with a basic 
ling; the metal is, however, removed from the furnace in a 
molten condition. : 


Notes on the Basic Bessemer Process in South Staffordshire, 
by W. Hutchinson.—The process described differs from the 
ordinary basic process inasmuch as the converting # conducted 
in two stages: (1) desiliconising of the metal in an acid-ljned 
converter; (2) the. dephosphorising ‘in a converter with a basic 
lining. 

Production of Soft Steel in a New Type of Fixed Converter, 
by G. Hatton.—Description of a converter, which is claimed to 
have many advantages over the Bessemer converter. 


T. Turner, Assoc.R.S.M. (Mason College), read a series of 
papers relating to the chemistry of iron and steel. The first was 
On the Influence of re-melting on the Properties of Cast Iron. 
No general rule can be laid down as to the influence of re-melt- 
ing on the properties of cast iron ; chemical changes take place 
durjng the melting: the amount of silicon is reduced whilst that 


-WF the sulphur is increased, and the effect of re-melting will be 


dependent upon the proportion of these elements present in the 
cast iron; a single melting will be sufficient to produce a 
deterioration in the qualities unless the silicon is in excess. A 
second paper was Ox Silicon in Cast Iron. Addition of silicon 
to hard white iron causes it to become soft arid grey, and too 
much silicon makes the iron weak ; by adding silicon in right 
proportion cast iron can be made of any desired degree of hard- 
ness, The third communication was one Ox Silicon in Iron 
and Steel. The author has succeeded in making a steel in which 
the carbon is replaced by silicon, which can be hardened like 
steel, is very tough when cold, and is well adapted for tools, 
but is difficult to work when hot. The author gave a short 
description of a method for estimating carbon in iron or 
steel. 


A New Apparatus for Readily Determining the Calorimetric 
Value *of Fuel and Organic Compounds, by W. Thomson, 


F. R.S.E.—The appasatus-described is an improved form of : 


the calorimeter due to Lewis Thompson; the substance is 
burnt in a stream of oxygen instead of mixing it with potassium 
chlorate, as recommended by Thompson. 


On some Decompositions of Bensoic Acid, by Prof. Odling, 
F.R.S.*-When benzoic acid is heated in sealed tubes at about 
260° with an aqueous solution of zinc chloride, it is decomposed, 
and yields chiefly benzene, together with a small quantity of 
diphenyl. e 

On the Methods of Chemical Fractionation and The Fractiona- 
tion of Yttria, by W. Crookes, F.R.S.—In the Presidential 
address this subjqpt was referred to, and in this c8mmunication 
a detailed account of the operation of “ fractionation” is given. 
Fractionation, briefly, consists of first fixing upon some chemical 
reaction in which there is a likelihood of a difference existing in 
the behavidur of the elements under treatment ; this is then per- 
formed in an incomplete manner, so that only a portion of the 
total bases present is separated, the object being t® get part of 

ethe material in the insoluble and thé rest in the soluble state. 
Ip the second communication the author described the fractiona- 
tion of the earth yttria ; in this case the fractionation has been 
greatly facilitated by the use of what the author styles the 
“‘radiant-matter test,” which is dependent upan the spectra 
given by these earths when phosphoresced iz vacuo. It would 
appear that there afe certainly five, and probably eight, con- 
stituents into which yttrium may be split. 
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Geysers of the Rotorua District, Northelsland of New Zealand, 
by E. W. Bucke.— fhe author of this paper has recently re- 
turned from the Lake district of New Zealand, where hg spent 
eighteen months, and hag exceptional opportunities fay making 
observationg upon the volcanic phenomena of the district. The 
largest geyser in New Zealand, that of the White Terrace ‘of 
Rotomahana, is now destroyed. The author determined by 
soundings the depth of the tubes of several geysers of thls 
district, and in the case of an extingt one, that of Te Waro, he 
was let down the tube. He found that this tube, 13 feet from 
the surface, opened into a chamber 15 feet long, 8 feet broad, 
and 9 feet high, from one end of whfth chamfer another tube 
led downwards to an undetermined depth. Living among the 
natives for months, and speaking their language, the author was 
convinced that by constant observations on tfe direction of the 
wind and the condition of the atmosphere they have learnt to 
prognosticate the movements in all these hot springs with 
wonderful accuracy. He was also able to prove that during the 
whole time of his residence in the district certain of the geysers 
were only in eruption when the wind blew from a particular 
quarter. 

On the Glacial Erratics of Leicestershire and Warwickshire, 
by the Rev, W. Tuckwell.—Gives evidence of a south-western 
dispersion from Charnwood. In Stockton, a village midway be- 
tween Leamington and Rugby, is boulder-clay containing abund- 
ance of Mount Sorrel granite, of so-called gneis from Charnwood 
Forest, largely decomposed ‘‘ pockets ” of red sandstone, blocks 
of grey sandstone highly flaciated, Bunter pebbles, flints, Car- 
boniferous limestone, Lias rock of a different texture from that 
native to the district. Lying loose in the village steeet, yecently 
inclosed and inscribed, is a fine boulder from Mount Sorrel, 
glaciated, of nearly two tons weight. The author notes extra- 
ordinary profusion of Mount Sorrel erratics as far as Leicester ; 
at Rothley, Thurcaston, Anstey ;@ Stone,” or ‘‘Ston,” is a 
suffix of nearly all the villages along the line. The largest 
boulder found in Leicestershire is near Humberston, estimated 
at twenty tons, partly embedded in boulder-clay which is filled 
with Bunter pebbles and rolled slate from Charnwood. Charn- 
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wood stones re-appear north and south of Coventry, at Eathorpe, . 


6 miles south-west of Coventry, at Stockton, completing evi- 
dence of a south-west stream from the Charnwood elevation 
throughout the two counties, . 

Manganese Mining in Merionethshire, by C. Le Neve Foster, 
D.Sc.—Manganese ore is now being worked in the Cambrian 
rocks at several places near Barmouth and Harlech. It occurs 
in the form ofa bed varying from a few inches to 3 feet in thick- 
ness ; the average thickness is 1 foot to rf foot. The undecom- 
posed ore contains the manganese in the form of carbonate, with 
a small proportion of silicate; but at the outcrop it is changed 
into a hydrated black oxide. Some ef the outcrop’ of the 
manganese bed are erroneously marked on the Geological Survey 
maps as mineral veins, though Sir Andrew Ramsay was of 
opinion that the deposits were not true lodes. Recent workings 
show plainly that the deposits are truly stratified beds, or pos- 
sibly various outcrops of one and the same bed, extending over 
a considerable area. The ore contains from 20 to 35 per cent. 
of metallic mangayese, and is despatched to Fligtshire and 
Lancashire for the manufacture of ferro-manganese. The new 
Merionethshire mines are the first instance of workings for car- 
bonate of manganese in the British Isles. 


On the Silurian Rocks of North Wales, by Prof. T. McKenny’ 


Hughes, M. A., F.G.S.—The author begins b¥ describing some 
sections in the Silurian rocks of North Wales,*gjving lists of 
fossils from the various horizons in each. He then, by means of 
these and by what he calls syntelism, that is, the occurrence of 
similar sequences of beds of the same characters, lithological or 
other,-points out the corresponding parts of the various sections 
described. He then does the same for the Silurian of the eastern 
borders of the Lake district, and, having in this manner con- 
structed a vertical section of each, compares the two districts and 
shows that there is an identical series in each, with all the 
important zones of one represented in the other, except that in 
the part of North Wales which he has worked out he has no} 
yet detected beds as high as the newer part of thg series in the 
Pake district. 

Nite to accompany a Series of Photographs prepared by Mr 
Fosiah Martin, F.G.S., to illustrate the Scene of the recent Vol- 
canic Eruption in New Zealand, by Prof. J. W. Judd, F.R.S., 

` Pres.G.S.—Owing to the great enterprise and energy shown by. 
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the managers of the local newspaper press in New Zealand 
very full and graphic acgounts of the volcanic outburst of June 10 
have already reached this country, and have been copied into the 
English papers. On the day of the eruptio, Dr. James Hector, 
C.M.@.; F.R.S., the Director of the Geological Survey of New 
Zealand? started for the locality, anê his preliminary report, 
accompanied by maps and plans, has been pubMshed. Dr. 
Hector concludes that the eruption was a purely hydrothermal 
phenomenon on a gigantic scale, and that it was unaccompanied 
by any ejection of freshlysmolten lava either in the form of 
fragmental matter or of lava-streams. I have been favoured by 
Mr. J. E. Clark, F.G.S., with specimens of the material ejected 
during the eruption, and ¢he microscopic examination of these 
entirely supports Dr. Hector’s conclusions. It is a most un- 
fortunate circumstance that the beautiful sinter-terraces of 
Rotomahana appaar either to be blown to fragments or covered 
up under the enormous masses of mud thrown out in that 
locality. It luckily happens that a number of most excellent 
photographs, which illustrate very beautifully the characters of 
the wonderful sinter-formations, have been obtained. Mr. Josiah 
Martin, F.G.S., has especially devoted himself to the study of 
the district, and the series of photographs now exhibited con- 
stitute an invaluable record of the characters of the district 
destroyed by the eruption, These photographs show the points 
at which the volcanic cones were formed upon Tarawera, and 
the beautiful characters of the White Terrace (Te Terata), and 
of the Pink Tewace (Otukapuarangi), and the other wonders 
which surround the now destroyed Lake of Rotomahana. Now 
that the European settlement has een formed at Rotorua, a 
great service would be rendered to science if a meteorological 
station gould be established there, and by simultaneous observa- 
tions of the atmospheric conditions, and of the state of activity 
of the numerous hot springs, the question of the exact relations 
between these two sets of phenomena clearly established. When 
we remember that a fall of æ inch in the barometer is equivalent 
to the removal of a load of nearly 90,000 tons over every square 
mile of surface, the effect produced on a district where steam 
issues whenever a walking-stick is thrust into the ground must 
be enormous. What is especially needed, however, by vulcano- 
logists is a carefully tabulated series of records in the place of 
the general statements which have hitherto been published on 
this most important question. 

The Relations of the Middle and Lower Devonian in West 
Somerset, by W. A. E. Ussher, F.G.S.—It has been suggested 
by Mr. Champernowne that the Foreland and Hangman grits 
might really be the same series, the appearance of conformable 
superposition of Lynton upon Foreland beds at Oare being 
ascribed to inversion. According to this view the downthrow 
of the fault at Oare would be to the north. The paper. dis- 
cusses this suggestion, its important bearing on the mapping of 
the ard entitling it tg consideration, The author advances five 
points in favour.of the hypothesis, and three adverse to it, and 
gives some reasons why such difficulties as are experienced in 
drawing boundaries between the Foreland grits and Hangman 
beds might reasonably be. expected to occur. The arguments 
against the identity of the Foreland and Hangman groups are 
too strong to be entertained without positive evidence in its 
favour. he author then briefly disposes of the possibility of 
the absence of the Lynton beds east of Liftcot Hill being due to 
unconformable overlap of Hangman upon Foreland rocks, point- 
ing out that if such were the case conglomerates ought to be 
found in the Hangman series, and the junction should also be 
marked by disc@rdant relations of dip and strike. 

A Scroiggularia Bed, containing Human Bones, at Newton- 
Abbot, Devonshire, by W. Pengelly, F.R.S., F.G.S., &c.— 
Description of a bed of fine sandy mud, 10 feet thick, crowded 
with Scrobicularia piperata, recently discovered near the head 
of the tidal estuary of the River Teign, Devonshire. Its top is 
1 foot above the level of the highest spring tides in the estuary, 
and éts bottom 3 feet above the low-water level. Ten feet down 
in the bed were found the following human bones: a skull, part 
of the left superior maxilla, containing two teeth, a right femur, 
and a right scapula—all believed to be of the age of the deposi- 
tion of that part of the bed in which they lay. From the 
presence of ye Scrobicularia there is apparently no doubt that 
since the era of deposition the district has been upheavedenot 
less than 14 feet, nor more than 27 feet, and that the time was 
in all probability that of the elevation of the raised beach of 
poe Nose, about seven miles south-east of the Scrobicularia 

ed. 


Marls) near Birmingham, bya W. Jeromg 








On a Deep Boring for Water in the New Red Marls (Keupes 
arrison, I°.G.S.— 
Around Birmingham the Keuper sandstone is divided from the 
Keuper marls by a line of fault running from north-east to south- 
west, roughly along the line of the River Rea, West of this 
fault the Keuper sandstone ockupies the surface, and yields an 
enormous and unfailing supply of pure water, the Birming- 
ham Corporation alone pumping about® eight million gallons 
daily from three deep wells in this formation. East of the line 
of fault the Keuper red marl form an undulating band from fie 
to twelvé miles in width, the towns and villages on which 
depend wholly on surface waters, or shallow wells in surface 
gravels, for their water-supply. A$ the Keuper sandstone un- 
doubtedly underlies the Keuper marls throughout the whole or 
the greater part of this tract of East Warwickshire, it is not sur- 
prising that attempts have recently been made to reach its 
locked-up waters by means of deep borings. Some seven or 
eight years ago the ‘Birmingham Corporation bored in Small- 
heath Park (the southern suburb of Birmingham) to a depth. af 
440 feet, entirely in Keuper marls, The object of this papet is 
to describe a boring made during the present year at King’s 


‘Heath, three miles south of Birmingham, at the brewery of 


Messrs. Bates, in search of water, which is now 667 fect deep, 
and still if marls and shales. From comparisons with the 
Keaper marls of Staffordshire, &c., the thickness of the Keuper 
marls at King’s Heath can hardly be more than 700 fect. It is 
to be hoped that the Keuper sandstone will be reached almosi 
immediately, and that its water-bearing properties will be such 
as to satisfy the requirements of the district. 

On an Accurate and Rapid Methed of Estimating the Silica 
in an Igneous Rock, by J. H. Player, ¥.G.S., F.C.S,—This 
paper describes a method of estimating the silica in igneous 
rocks by (1) fusing the finely ground rock with a flux prepared 
by mixing carbonates of potash and soda and nitrate of potash ; 
(2) disintegrating the glass so obtained by the action of strong 
nitric acid ; (3) driving off nitric acid at a temperature just + 


below 250°, thus rendering all silica insoluble ; (4) treating eviihan 


hydrochloric acid, to leave the silica with some impurity, for 
weighing after calcination; (5) separating the impurity Ly 
means of ammonium fluoride and weighing it. 

Notes on some Sections in the Arenig Series of North Wate: 
and the Lake District, by Prof. T. McKenny Hughes, M.A., 
F.G.S.—In this paper the author describes a number of sections 
which cross the Arenig series in different parts of England and 
‘Wales, and endeavours to explain some apparent discrepancies 
in what is generally a remarkably constant set of beds. He 
starts with the Portmadoc section, where he considers that the 
chief differences of opinion have arisen from mistakes in the 
explanation of the geological structure of the district, especially 
from the wrong identification of some grit bands on opposite 
sides of important faults. Following the series to the north he 
shows that, although they vary in thickness, the principal zones 
are still represented near Carnarvon ; and, discussing the ques- 
tion of the unconformity of these beds on the Lower Cambrian, 
he points out that the Lower Cambrian rocks are seen to vary 
so much both.in character and thickness within short distances 
in the neighbourhood of the existing outcrop of the Archean 
that any argument founded upon their thinning-out or their dif- 
ferent texture must be received with distrust in an area where 
they are known to have been deposited on the flankseof moyn- 
tain-ranges of pre-Cambrian age. He then describe. some 
localities in the Lake district where the occurrence of the same 
zones has been determined, and poings out the difficulty of 
getting rid of such great thicknesses of deposits of fine mud as 
would be implied in the usual interpretation of those areas. 

On the Pocky Mountains, with Special Reference to that fari 
of the Range between the 49th Parallel and ead waters of the 
Red Deer River, by George M. Dawson, D.S., F.G.S., &c., 
Assistant Director, Geological Survey of Canada.—The teim 
“ Rocky Moustains ” is frequently applied in a loage way to the 
whole mountainous belt which borders the we-t side of the 
North Armterican continent. This mountainous belt is, how- 
ever, preferably called the Cordillera region, and includes a 
great number of mountain systems or ranges, which on the 40t 

parallel have a breadth of not less than 700 miles. Nearly 
coincident with the 49th parallel, however, a change in the 
general chayacter of the Cordillera region occurs. It becomes 
comparatively strict and narrow, and runs to the 56th parallel or 
beyond with an average width of about» 480 miles only, Th 
portion of the western mountain region comprises the greavei 
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part of the provinge of British Columbia. I¢ consists of four 
main ranges, or, morgcorrecily, gystems of mountains, each in- 
‘cluding a number of component ranges. These mountain 
systems are, from east to west :—(1) The Rocky Mountains 
proper. (2) Mountains whiqh may be classed together as the 
Gold Ranges. (3) The system ofthe Coast Ranges of British 
Columbia, sometimes improperly named the Cascade Range. 
‘(4) A mountain system’ which in its unsubmeyged portions con- 
stitutes Vancouver and the Queen Charlotte Islands. The 
present paper refers to the Rocky Nountains proper. This 
system, between the 49th and 53rd parallels, has ar average 
width of about sixty miles, which, in the vicinity of the Peace 
River, on the 56th parallel, Gecreases to about forty miles. It 
is bounded to the east by the Great Plains, which break into a 
series of foot-hills along its base; to the west by a remarkably 
straight and definite valley occupied by portions of the Colum ia, 
Kootanie, and other rivers. Since the early part of the cen‘ury 
the trade of the fur companies has traversed this ranze, chiefly 
by the Athabasca and Peace River Passes, but till the explora- 
tihs effected by the expedition under Capt. Palliser in 1858-59, 
nothing was known in detail of the structure of the range. 
During the progress of the railway explorations a number of 
passes were examined, and in 1883 and 1884 that part of the 
range between the 49th parallel and latitude 51° "30' was ex- 
plored and mapped in some detail in connection with the worl of 
«the Canadian Geological Survey by the author and his assistants, 
Access to this, the southern portion of the Rocky Mountains 
within Canadian territory, being now readily obtained by the 
railway, its mineral and other re-ources are receiving attention, 
while the magnificent alpine scenery which it affords is beginning 
to attract the attention of tourists and other travellers, The 
results of the reconnaissance work so far accomplished are here 
presented in the form of a preliminary map, accompanied by 
descriptions of routes and passes, and remarks on the main 
orographic features of the range. 

Surface Subsidence causet by Lateral Coal-Afining, by Prof. 


ely Benton, A.R.S.M.—A paper showing that a large amount 


-of coal is annually sacrificed in British mining for the lateral 
support of neighbouring and disinterested surface proprietaries ; 
printing out the results of this sacrifice, and enumerating the 
considerations which should govern the extent of this support. 

A New Form of Clinometer, by John Hopkinson, F.L.S., 
F.G.S.—A ‘day and night” compass-card is set to true north 
over the compass-needle, which necessarily points to magnetic 
north. The diameter of the card is less than the length of the 
needle, so that the points of the needle project beyond the card, 
and the correction made is seen and can be adjusted when 
required. The same result would be attained by placing the 
card below the needle. The clinom2ter dip is as usual below 
the magnetic needle, and can be easily seen outside the compass- 
card. The advantage of being able to take the amount and 
«direction of the dip of strata with a single instrument without 
loss of time and liability to error in making the correction for 
magnetic deviation, and at the sane time having the points of 
the compass exposed formore mi wte observations if required, 
must be obvious, The present deviation is 17° 50’ W. of N., 
and it is lessening. The instrument was exhibited. 

Statistics of the Production and Value of Coal Raised within 
the British Empire, by Richard Meade, Mining Record Office. 
—This paper, prepared at the request of the Committee to 
accompany other papers on the Colonial coal resources, gave 
particulars of the quantity anq value of coal raised for several 
years past, in many casgs for ten years. We give here only the 
-Amount and value quoted for the latest year in each case 8— 


Date Quantity Value 

Tons ° £ 
Queensland ... @.., 1885 ... 209,500... not given 
New Zealand . 1883 408,831 .., 360,622 
Victoria 1884 ... not given ... 3,280 
Natal ..., 1883 ... 5,000 o 1,000 
India... 2... 1883... 1,315,976 ... 657,988 
Cape of Good Hope 1884 ... 9,000 ... © 7,250 
Tasmania we ©1884... 07,194 ... 6,381 
* Canada ve owe IBBA... 1,876,643 ... 619,336 
United Kingdom 1885 ... 159,351,418 ... 41,139,408 


On Canadian Examples of Supposed Fossil Alge, by Sir 
William Dawson, LL.D., F.R.S.—Markings of yarious kinds 
on the surfaces of stratified rocks have been loosely referred to 
Algze or Fucoids uħdêr a great variety of names; and when 
recently the attempt was made in Europe more critically to define 
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and classify these objects, a great divergence of opinion deve- 
loped itself, of which the recent memoire of Nathorst, William- 
son, Saporta, and Delgado may be taken as examples. The 
author, acting on a suggestion of Sir R. Owen, was enabled, in 
1862 and 1364, by the study of the footprints of the*recent 
Limulus polyphemus, to show that not merely the impressions 
known as Protichniles and Climaztichnites, but also the sup- 
posed Fucoids of the genera Rusophycus, Arthrophycus, and 
Cruziant are really tracks of Crustacea, and not inprobably of 
Trilobites and Limuloids (‘€On Foosprints of Limlus,” Cara- 
dian Naturalist, 1862; “On the Fossils of the Genus Ruso- 
phycus,” ibid. 1864). He had subsequently applied similar 
explanations to a variety of other imp@ssions fdind on Palzo- 
zoic rocks (‘On Footprints and Impressions of Aquatic Ani- 
mals,” American Fournal of Sience) The object of the 
present paper was to illustrate, by a number %f additional ex- 
amples, the same conclusions, and especially to support the 
recent results of Nathorst and Williamson. Rusichnttes, 
Artirichnites, Chrossochorda, and Crusziana, with other forms 
of so-called Ai/odites, are closely allied to each other, and are 
explicable by reference to the impressions left by the swimming 
and walking feet of Limulus, and by the burrows of that animal. 
They pass into Protichnites by such forms as the P. Davisii of 
Williamson, and Saerichuites of Billings, ani Dislichiites of 
the autho». They are connected with the worm-tracs of the 
genus Nereites by specimens of Arthrichnites, in which the 
central furrow becomes obsolete, and by the genus Gyrichnites 
of Whiteaves (Transactions of the Royal Society of Canada, 
1883). The tuberculated impressions known as Pym ttoderma 
and Caulerpites may, as Zeiller his shown, be made by the 
burrowing of the mole-crick2t, and fine examples occurring in 
the Clinton formation of Canada are probably the W8rk of 
Crustacea. It is probablz, however, that some of the later 
forms referred to these genera are really Algæ related to Caulerpa, 
or even branches of Conifers of «he genus Brachyphylium., 
Nereites and Planutites are tracks and burrows of worms, with 
or without marks of setae, and some of the markings referred to 
Puleschorda, Paleobhycus, and Scolithus have their places 
here. Many examples highly illustrative of the manner of 
formation of these impressions are afforded by Canadian rocks. 
Branching forms referred to Licrophycus of Billings, and some 
of those referred to Buthotrephis, Hall, as well as radiating 
markings referable to Scotlithus, Gyrophyllites, and Asterophy- 
cus are explained by the branching burrows of worms illustrated 
by Nathorst and the author. Astrofolithon, of the Canadian 
Cambrian, seems to be something organic, but of what nature 
is uncertain. Riadbdichnites and Eophyton belong to impressions 
explicable by the trails of drifting sea-weeds, the tail-markings 
of Crustacea, and the ruts ploughed by bivalve mollusks. 
Dentrophycus, Dictyolites, some species of Delesserites, Aristo- 
phycus, and other branching and frond-like forms, wereshown 
to be referable to rill-marks, of which many fine forms occur in 
the Carboniferous of Nova Scotia, and also on the recent mud- 
flats of the Bay of Fundy. The genus Spirophyton, properly 
so called, is certainly of vegetable origin, but many markings of 
water-action, fin-marks, &c., have been confounded with these 
so called ‘‘Cauda-galli Fucvids.” On the other hand, some 
species of Pukeophy us, Buthotrephis, and Sphenothqllus were 
shown to be true Affe, by their forms and the evidence of 
organic matter, and Haliserites, Barran leina, and Nemato- 
phyeus were shown to include plants of much higher organisation 
than the Alix. With reference to the latter, it was held that 
the form to which the name Profotaxites had beersgiven was really 
a land plant growing on the borders of the sea, and producing 
seeds fitted for flotation. On the other hand, certain forms to 
which he had given the name Mematoxylon were allied to Alge 
in their structure, and may have been of aquatic habit ; very 
perfectly preserved specimens of these last had been recently 
found, and had thrown new light on their structure. The author 
proposed to apply to all these problematical plants, having a 
tissue of vertical and horizontal tubes, the general name Aemato- 
phyleez or Nematophyton, The paper referred to the. history 
of opinion on these objects and the bibliography of the subject ; 
but this, as well as detailed descriptions, are omitted in this 
abstract. ° ‘ 

Hotes on some of the Problems nrw being InoeSigated by the 
Ojficers of the Geslogical Survey in the North of Ireland, chiefly 
in Co. Dmegal, by Prof. E. Hull, LL.D?, F.R.S.—The author 
stated that the investigations of the Survey were confined to the 
counties of Antrim and Donegal, and, restricting his observa- 
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ions to the latter, he said the problem was whether or not there 
vere two great series of metamorphic rocks unconformable to 
ach other, the older referable to the Archagan age, the newer 
o the Lower Silurian. Some reference was made to the great 
aults arg, foldings of these beds, whjch were stated to range 
‘enerally in N.N.E. and S.S.W. lines. It was considered that 
he*granites might belong to at least two periods—the intrusive 
eing distinct both in age and structure from the metamorphic 
„ranite and gneiss. Other points noticed were the occurrence 
f numerous basaltic dykes, probably of Tertiary age, traversing 
he gneissose rocks ; and marginal representatives of the Lower 
Zarbonife ous period. 

On the Classiftation of*the Carboniferous Limestone Series ; 
Northumbrian Type, by Uugh Miller, F.R.S.E., F.G.S., of 
A.M. Geological Survey. —The object of this paper was to 
ihow that the clasSification proposed twenty years back by G. 
Yate of Alnwick is still sufficient, not only for North North- 
imberland, where Tate established it, but also for the south of 
he county. Prof. Lebour has proposed another classification 
yn the assumption that Tate’s divisions either do not exist in 
Nature, or do not persist throughout the county. Tate’s classi- 
ication, amplified in some not very important details, and 
idapted to the work of the Geological Survcy, is as follows :— 


Feet 

Felltop or Upper Calcareous Division :— 
Fromgfhe Millstone Grit to the zone 
of the Great Limestone. Sandstones 
and shales; one or more beds of 
marine limestone, including the Fell- 

top Limestone; some coals as 
©¢Calcarcous Division :—From the great 
Limestone to the bottom of the Dun or 
Redesdale Limestone. Many beds of 
good marine ligestone ; sandstones 
and shales; coals n.. us sue tee 


Upper 
Lime- 
stone 

Series 


350-1200 


1300-2500 


‘Carbonaceous Division (Seremerston 
| Beds of North Northumberland :— 
From the Dun or Redesdale Limestone 
to Tate's “ Tuedian Grits.” Strata 
prevalently carbonaceous ; limestones 
chiefly thin, many of them containing 
vegetable matter; coals ... n. 6. 
| Zuedian Division :—Upper Tuedian or 
Fell Sandstone Group, the  Tuedian 
Grits” of Tate:—From the Carbon- 
aceous Group to the Cement-Limestones. 
Lower Great belt of massive grits (Tweed- 
Lime- | mouth, Chillingham, the Simonside, 
stone e| and Harbottle Hills, the Peel, and 
Series Bewcastle®*Fells). Shales greenish 
and reddish as well as carbonaceous 

, _7 gray; coals rare, thin, or absent 
Lower Tuedian or Cement-Limestone 
' Group :—From the tase of the Grits 
downwards. Cement-stone bands 
passing into limestones (Rothbury, 
° Bewcastle) ; coals very rare ; gener- 
| ally some coloration of the shales 
1 and sandstones ... na a 
Basement Conglomerates (Upper 
\ Red Sandstone); local... ... 


No'es on the *Cyystalline Schists of Ireland, by Ch. Callaway, 
D.Sc., M.A., F.G.S.—The author gives a summary of results 
obtained by a preliminary survey of the principal areas of Irish 
metamorphic rocks in Donegal, Connemara, and the south- 
eastern corner of the county of Wexford. In each of these areas 
the following facts were observed :—(a) A series of hypometa- 
morphit rocks, consisting typically of fine-grained schists, 
altered grits, and quartzites. A clastic structure is more or less 
distinct in the three areas, but is least evident in Connemara, 
(4) A group of highly crystalline schists, displaying no trace of 
an original sedimentary origin, dipping as if it passed below the 
hypometamorppic rocks. At Wexford thefe are true gneisses, 
In Connemara the rocks are less feldspathic, the chief typés 
being quartzose gneiss, guartz-schist, mica-schist, hornblende- 
schist, quartzite, and crystalline limestone. This description 
will also apply to Donegal. (c) Granite, underlying (4), and in 
Connemara and Donegal clearly intrusive. 


800-2500 





500-1600 


te 500-1500 
Old 
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that this analogy i not due to the metamorphic action of the 
granite; for—(1) The mineral €haracters Apparent in the schists 
adjacent to the granite are uniformly distributed through the 
lower series from bottom to top. (2) The evidence collected is 
hostile to the view that this lgwer Series ever graduates into’the 
upper. It is concluded that the balance of proof is in favour of 
the Archzean age of the bulk of the Irish schists. (1) In fhe 
Wexford district the schists are thrown against Cambrian and 
Ordovician rocks by faults, and do not pass into them in thé 
lecalities alleged by the Prish Survey. (2) In Connemara con- 
glomerates of Llandovery age contain large rounded fragments, 
not only of the older schistose series, but also of its intrusive 
igneous rocks, (3) In the Ulster region the metamorphic area 
is separated from the Ordovician rocks of Pomeroy by a ridge 
of granite and diorite three miles in breadth. The lithological 
analogies between the Irish schists and the Archean 1ocks of 
Anglesey and other British metamorphic districts are also of 


weight in the argument. 
a) 





SOCIETIES AND ACADEMIES 


EDINBURGH 


Royal Society, July 19.—The sense of taste, by John B. 
Haytraft. Sensation or feeling is a result of the operations of 
the external world upon our sentient bodies. A vibration of 
light, a sonorous wave, a molecule of sugar or of musk stimulates 
the appropriate nerve through the mediation of a little sensitive 
cellule in the eye, the-ear. the tongue, or the nose. A motion 
called a zerve motion is then set up, passes to the brain, and if 
this organ is in a state of activity we are conscious of a feeling 
or sensation. In the case of sound and light the character of 
the vibration determines the quality of the sensation produced. 
Thus, a certain complex vibration of light produces a sensation 
we call crimson, a certain complex vibration of sound we recog- 
nise as coming from a violin-string. Motion is thus transmitted 
into a nerve motion or impulse, which gives rise to a sensation? 
Of the thousand qualities of sensation all have a counterpart in 
the thousand variations of motion outside the body, The 
physiologist knows little more about the production of the sense 
of taste than those facts which are the intellectual property of 
every one. The object of the author of the paper of which this 
is a short abstract is to show that taste in its method of produc- 
tion is preciscly analogous to sight and hearing. The truth of, 
this is indicated by the striking similarity in structure between 
the end-organs of all the special senses, which are all developed 
from primitive ectodermic cells, of much simpler form. Spectro- 
scopic investigation has demonstrated, too, that the sapid and 
odorous molecules vibrate constantly and in a manner character- 
istic of each substance. We have, then, in the case of taste (and 
it is hoped subsequently to demonstrate this in the casc of smeli 
as well), vibrating matter and a sensitive end-organ, conditions 
analogous with those present in the other senses, If itean be 
shown that substances vibrating in the sae manner produce the 
same taste, the analogy will be complete. It has been found by 
Newlands and others that if the elements be arranged in a series. 
starting with that metal which has the lowest, and passing up 
to that which has the highest, atomic weight, a periodic recur- 
rence of chemical and physical properties is observed, Thu- 
lithium, the secc nd in the series, is similar to sodium, the ninth, 
and potassium, the sixteenth, and so on. This is called the 
periodic law. The author finds that there is also a periodicity 
as regards taste production. Thus the chl@rides or sulphates o1 
a series of similar elements—called a group of elements by 
Mendelejeff—have similar tastes. It is curious, however, tha‘ 
the taste changes slightly but uniformly as we pass to the higher 
members of a group. Thus the chlorides of lithium and sodiun 
are salt, but as you pass to the higher members of the grou 
the taste becomes more saline and very slightly bitter. Now 
Prof, Carnelley*has recently discovered that comp8unds con 
taining elements of the same group have similar colours, th: 
colour changing, however, uniformly—passing to the red end cf 
the spectrum—as we reach the higher members of a group. * 
Colour is periodic. But this indicates that the elemens 
of the same group are vibrating in a similar way. If the lowe” 
member be yellow from absorption of the blue, the next one 
will have vibrations of nearly the same pitch, being in reality at 
a somewhat slower rate of vibration, and absorbing rays nearcr 
the red end. Here, then, is the analogy sought for. A group 
of salts of similar chemical properties have their molecules in 2 
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similar vibrating condition, gwing rise to similar colours and 
similar tastes. A sfidy of the Yarbon compounds yields as con- 
clusive evidence. The alcohol bodies, such as mannite, grape- 
sugar, glycerine, glycol, are sweet. They possess a certain 
cofnmmon molecular structuréandg compound radical, CH,.OH. 
Associated with this radical is the taste called sweet, Just as 
afe associated witheit many chemical and physical proper- 
ties. Common alcohol is tasteless, but it is monatomic, all the 
*polyatomic alcohols having a sweet taste. The organic acids, 
too, have a radical, CO.OII, with wHĦich seems to be associated 
their acid properties and the power of producing a special taste. 
Now it is certain that gompound radicals, like elementary 
substarftes, vibrate in a definite way, however they are com- 
bined. A coloured acid like chromic and picric acid forms a 
class of coloured salts. Ammonia viewed in quantity shows 
characteristic absorption-bands ; replace an atom of hydrogen 
by ethyl or methyl, and the same bands are to be observed, 
shifted, however, slightly towards the red end of the spectrum, 
We see, then, in the carbon compound the radical vibrates, 
modifies light passing through it in a definite way, and affects 
the sensorium by causing the production of a definite sensation 
of colour. So too it can produce a definite taste sensation. I 
do not hazard an opinion as to how the molecule stimulates the 
end-organs in the tongue. Too little is known about the stimu- 
lation of the retina by light. Whether or not in both ca8es it 
is mechanical, one cannot say. As to its being chemical action, 
it may well be asked, What is this? Chemical action itself may 
perhaps be most satisfactorily interpreted by the use of a mecha- 
nical hypothesis. Much has yet to be discovered as to the exact 
relationship between vibration and taste sensation. That this 
relationship exists, is all the author wishes to prove. When 
spectroscopic investigation of the invisible spectrum is more 
advanced, what Helmholtz has done for sound may also be done 
for taste, and we may know the exact vibrational counterpart of 
a taste quality as we know it already of the sound of a violin- 
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Academy of Sciences, September 13.—M. Émile Blanchard 
in the chair.—Experiments on the electrical conductibility of 
gases and vapours, by M. Jean Luvini. A series of experiments 
are described, which have led the author to the general conclu- 
sion that, under all pressures and at all temperatures, gases 
and vapours are perfect insulators, and that they cannot be 

* electrified by friction either with themselves or with solid or 
liquid bodies. Crůcial tests were applied to air saturated with 
the vapour of water at temperatures ranging from 16° to 100°C. ; 
to hydrogen and carbonic acid not dried, but just as they left 
the bath generating them ; to the vapour of mercury at 100° C. ; 
the vapours of sal ammoniac ; air heated by live embers or the 
flame of a candle; the fumes of sugar, camomile, incense, &c., 
none of which vapours gave the least indication of conductibility. 
Hence to suppose, as is generally done, that very rarefied gases, 
or gases at very high temperatures, are conductors, is a mistake 
due to confusion bétwéen resistance to disruptive and conductive 
discharges. Thus Masson has shown that at like potential the 
distance of the disruptive discharge in the air is twelve or 
thirteen times greater than in water, which simply means 
that the resistance of water to the disruptive discharge is greater 
than tat of air, not that air is a better conductor than water. 
Henceforth physicists will have to reject all theories regarding 
the electricity of machines, the air, or clouds, in which moist air 
is assumed to be aeconductor, or in which gases and vapours 
are supposed capable of being electrified by friction. *-Quanti- 
tative analysis of the dry extract of wines, by M. E. Bouilhon. 
In order to shoxfen the ordinary tedious process,*some chemists 
separate the liquids by means of- porous bodies increasing the 
surface of evaporation, But this method leads to falla- 
cious results, numerous experiments showing that all increase 
of the gurface lowers the weight of theeresiduum to a 
very considerable extent, in consequence of the evapora- 
tion of a portion of the glycerine. Thus a Mtre of claret 

e yielded 224, 22°0, and 21°2 granfines of sediment according 
to the various forms and sizes of the vessels employed in the 
process. —On Fecampia erythrocephala, a new species of Rhabdo- 
ceele, parasitic and nidulating, by M. A. Giard. This species, 
which is very common on the coasts of Fécamę and Yport, is 
shown to differ considerably from Graffilla and the different 
genera of Rhabdbc&le hitherto described. It appears greatly 
to resemble a parasite discovered by Lang in the foot of Tethys 
fimbriata, and a more complete study of this Mediterranean type 
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will no doubt show that, like the parasite here described, it also 
secretes a cocoon.—Researches on theecirculatory apparatus of 
the Ophiures, by M. R. Koehler. The circulatory system of these 
organisms, as here described, appears to be very analogous to 
that of the Echinide, aş already revealed by previoug shvestiga- 
tions of the author and M. Prouho. Both groups „present the 
same structure of the madreporic gland, the same relation’ of 
this gland, on the one hand with the periphery, on the other 
with a peribuccal ring ; two peribuccal rings throwing off two 
branches in the same directions ;elastly, the absence of aboral 
circle.—On the heart, digestive tube, and reproductive apparatus 
of Amarecium torquatum (a Compound Ascidian), by M. 
Charles Maurice. In this paper th@ author d&termines the true 
physiological functions of some of the organs already observed 
by Seeliger, Von Drasche, and Della Valle in other species of 
Ascidians.— On the annual movement of th@barcometer in Euro- 
pean Russia, by General Alexis de Tillo. While the yearly 
oscillations of the barometer in Siberia may be figured by a 
curve of somewhat simple type, those of European Russia are 
shown to be of a much more complicated character. From the 
numerous records published by the St. Petersburg Central Phy- 
sical Observatory, the author has deduced the mean monthly 
readings for eighty meteorological stations in this region, and 
these data have enabled him to determine the mean type of the 
annual barometrical curve for the centre of European Russia, 
As it advances eastward in the direction of Siberia and Central 
Asia, this curve loses its secondary maxima ®nd minima, while 
on the other hand its amplitude increases gradually. 
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OUR GUNS 


Ua 

WEEN a careful engineer sets about designing a 
structure, he first determines the strain which the 
several parts of it will have to withstand ; he then selects 
his material and proportions it so that it will be able 
to carry the strains safely ; in determining the margin 
which should ®be alloWed he uses judgment based upon 
his own experience or that of others who have designed 
similar structures ; and if the strains be difficult to deter- 
mine, or if they be of the nature of severe and sudden 
shocks and complicated cross strains he increases his 
margin in proportion. Experience has shown, for ex- 
ample, that wrought iron in the form of a railway bridge 
may be worked safely at a load equal to one-fourth of 
that which will break it down, a cast-iron bridge to one- 
sixth. The builder of a steam-engine rarely loads those 
parts of his machinery which have to endure sudden and 
reverse strains f> more than one-eighth or one-tenth of 
their ultimate strength. If hiş structure fail, the first 
thing the engineer does is to re-calculate his strains and 
the dimensions he has given to the various parts, and if 
these should prove correct he seeks for the cause of 
failure in unlooked-for defects in his material ; and if 
failure in the same clas® of structure, of various sizes, 
recur repeatedly in the same place, he comes to the con- 
clusion, either that he has under-estimated the strains, or 
that the margin of safety which he has allowed is not 
sufficient. An engineer accustomed to act in this manner 
must look with dismay upon the report of the Committee 
appointed to examine into the cause of the failure of the 
12-inch gun of the Collingwood, and of other guns of 
similar construction. It is possible, of course, that the 
Committee have been able to calculate the strains which 
tend to destroy the guns, and have satisfied themselves 
that sufficient metal has been provided for thé purpose ; 
but, if go, it is much to be regretted that they have not 
seen fit to make the*results of their investigations public, 
because it would have been instructive to know how the 
stresses are arrived at and what margin of safety is con- 
sidered sufficient for a gun. When Colonel Maitland 
read his paper on our new guns at the United Service 
Institutiqn in the middle of 1884, the strains certainly 
were not known to the Ordnance Committee, because the 
pressure curves, purporting to represent one-fourth of the 
bursting pressure of the guns, and which were given on 
the official drawings, were incompetent to account even 
for the me%zle energy which the shot was supposed to 
possess, and consequently provided nothing whatever for 
other important work which has to be performed during 
the discharge. This fact was pointed out by the Engineer 
early in 1885, in an article commenting on one of the 
Howayd Lectures which had just been delivered at the 
Society of Arts, and the weak point in our guns was 

actually indicated before any failures had taken place! 
How much has the knowledge of the Ordnance Com- 
mittee advaficed in the meantime, and is four still c@n- 
sidered a sufficient factor of safety? Any careful engineer 
who reflects on the strains a gun is subjected to would 
certainly class it among steam-engines, subject to the 
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roughest work, and not to the class of railway bridges, 
which have well-defined atid simplg Strains to stand. 
What takes place when a gun is discharged? First, 
there is the direct pressure of the gases, which is still 
very imperfectly known.» Néxt, this pressure trdvels 
along the bore at a very rapid rate, producing a shearing 
strain between the material in advance of, and in rear of 
the base of the shot, and this strain is intensified at eagh 
point where a suddem change of thickness takes place. 
Thirdly, there is the reaction to the force producing 
rotation of the shot, which tends to twist the barrel. 
Fourthly, there are the strains produced by the momentary 
presence of a white-hot body pressing against the walls 
of the bore with a pressure ranging from 25 tons to 1 ton 
per square inch; and, lastly, there is the longitudinal 
strain representing the reaction between the pressure®on 
the base of the bore and the inertia of the gun itself. 
What engineer would dream of counteracting such strains 
as these with a less margin than eight or ten, if he were 
pezfectly unfettered, and if he were certain of the manner 
in which the strains were transmitted through the metal 
of the gun ; but even on this point there are grave doubts, 
for it seems almost certain that the strains travel as pulses 
or vibrations, in a manner which sets at defiance all 
ordinary modes of calculation. No engineer would be 
surprised if guns, with a factor of safety of only four, 
burst frequently. 

But it will, no doubt, be argued that guns of the strength 
suggested would be impracticable. We do not hold hat 
opinion, because weight ina gun, even for naval purposes, 
is not objectionable, since the force of recoil diminishes 
with the increase of weight, and the metal appropriated 
to the gun would be saved in the carriage and structure 
of the ship; while, for land service, weight can be no 
objection whatever. The Committee make no allusion to 
a necessity of keeping down the weight of guns, hence ft 
must be supposed that they would not sacrifice safety to 
this end, although it is well known that there is a kind of 
race among gun-makers to produce the greatest amount 
of shot-energy per ton of gun. It seems to us, therefore, 
most unfair that the whole blame of our failures is to rest 
on the Royal Gun Factory, that is, on the quality of 
material and on the manufacture, when it is certain that 
the faults are faults of design—a want of sufficient metal 
—a view which the Committee adopt by their acts, though 
not by their words ; for they are adding largely to the 
weight of the guns in the very parts which experience 
and the investigations of outsiders have proved to be 
deficient in strength. 

But although the Ordnance Comnaittee are reticent as 
to thé scientific views which they hold respecting the 
structure af guns, they have a way of taking the public 
into their confidence, through the instfumentality of a 
lecture delivered by one of their body, whose talents as 
an agreeable expounder of popular science are yell known, 
and they show much wisdom in making these manifesta- 
tions tak@ the form of lectures instead of papers read 
before scientific Societies. The advantage of a lecture i 
that no awkward questions can be asked, and no fallactes 
or errors pointed out. Thus, 4vhen the 7hunderer’s gun 
burst, Sir Isrederick Bramwell delivered a very pleasant 
lecture at the Royal Institution, ang the other day the 
same gentleman selected the subject of our guns as the 
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theme of his address to the Midland Institute at Birming- 
ham, and, we havesno doubtychar'med his audience with 
his manner and ready wit. But what is there in either of 
the lectures just mentioned that throws the slightest light 
on the real difficulties of the €ubject? Why was not Sir 
F. Bramwell moved to read a paper at the meeting 
of the British Association which teok place a few 
Weeks ago in the very building gn which he addressed 
the Midland Institute? Had such a paper bten read, 
a most interesting and gnimated discussion would have 
arisen, “and the nation would have had the advantage of 
learning the opinions of men who have devoted their 
lives to working out the problems connected with the 
theory as well as the practice of the construction of 
ordnance. We are driven to the conclusion that the 
Ordnance Committee considered that such a course would 
have been dangerous to their self-respect ; the deplorable 
ignorance which characterises all attempts at working 
out difficult questions by Committees would’ have been 
too glaringly exposed ; it was much safer not to subject 
themselves to cross-examination. 

If we are wrong, if the Committee have complete 
answers to the questions raised, it is open to them to 
convince the nation of the fact, because the sessions of 
the Institution of Civil Engineers will very soon com- 
mence, and some member of the Ordnance Committee 
should be deputed to read, not a popular lecture, but a 
serious paper that will demonstrate to a roomful of 


ommyyictical engineers that our guns have been constructed 


according to the rules which guide engineers in their 
ordinary work, and that yet they have failed. We have 
small hopes that the challenge will be accepted. 





THE MATHEMATICAL AND PHYSICAL 

° SCIENCES 

Histoire des Sciences Mathématigues et Physiques. Par 
M. Maximilien Marie. Tomes I.-IX. (Paris: Gauthier- 


Vilars, 1883-86.) 

M MARIE’S great work advances rapidly towards 

* completion. The first three volumes appeared 
in 1883 ; the concluding three are in the press ; we have 
now before us nine yolumes, bringing down the narrative 
from the time of Thales to the time of Laplace. The 
undertaking is a vast one ; and we are not surprised to 
hear that it has cost forty years of preparation. The 
learned world is to be congratulated that it bas fallen 
into such able hands. M. Marie combines, in a rare 
degree, scientific with literary qualifications. A certain 
grace and poignartcy of style set off his wide eyudition 
and practical acquaintance with methods of teaching. 
He can be vivacious even over processes o$ integration. 
The accumulated mass of his materials nowhere hinders 
the lightness of his tread. Keen touches of sarcasm en- 
liven his most abstruse expositions, and agreeably remind 
his readers that a sense of humour may subsist concurrently 
with a thorough mastery of the higher analysfs, 

He has accordingly produced a book which, with these 
merits and some corresponding defects, only a French- 
man could have written—one eminently interesting and 
original, at once lively and profound, instruetive through- 
out if occasionajlyeone-sided, frankly displaying the pre- 


possessions of its author, and not unfrequently—as we l 


—_— ee, 


shall presently show—his heedlessness of historical and 
biographical acctracy. Its characferistic merit consists 
in the lucid integpretations contained in it of the older 
methods of mathematical research. The works of gncient 
and medizeval geometers are analysed, not barel% in the 
view of efhibiting the results attained by them,’ but with 
the further purpose, most completely realised, of render- 
ing their various artifices and modes of working intelli- 
gible to the least skilled in the archeology of mathematics. 
M. Marie’s is indeed in no sense a book for beginners. 
It presupposes a considerable acfuaintané with the most 
recent developments of analysis, The reader thus pro- 
vided may, however, follow with ease and pleasure the 
steps by which earlier inquirers advanced ; he may enter 
into their conceptions, place himself at their precise point 
of view, and while marvelling at the ingenuity which 
carried them so far, study the limitations of thought 
which hindered them from proceeding any farther. He 
may learn how the singular deficiency in the idea of 
abstract number which hampered the workings of such 
iuminous and powerful minds as those of Archimedes, 
Apollonius, and Euclid, was supplied frm the far East ; 
how Hindu algebra ang arithmetic formed the comple- 
ment of Greek geometry ; how both were transmitted 
through Arabic channels to Italy, and together constituted 
the starting-point of modern discoveries. Nor is it less 
curious to watch the gradual emergence of ideas big with 
the progress of the future, sucheas those of negative and 
imaginary, or infinitely small quantities ; how they pre- 
sented themselves with hesitation, and were at first 
shunned and distrusted; how they grew bolder and 
insisted on recognition; how their tentative and partial 
treatment became widened and generalised until they 
finally developed the whole extent of their capabilities. 

It is well known that Archimedes gave the first approxi- 
mation to. the value of r ; but the occasion and significance 
of the step are often lost sight of. It marked, with the 
almost simultaneous attempt of Aristarchus of Samos to 
measure the relative distances from the earth of the sun 
and moon, the introduction of numerical calculation into 
theoretical researches (Marie, t. i.p. 59). The novel 
effort was prompted, in each case, by the interest of a 
special problem. Archimedes, naively enough, sought to 
prove that the idea of infinity had its root in enumerative 
impotence, and could be abolished by expanding the 
resources of arithmetic. He exemplified his contention 
by computing the number of grains of sand contained in 
a sphere with the interval from earth to sun for its radius. 
But a preliminary valuation of the ratio between the 
circumference of a circle and its diameter was indis- 
pensable ; and the tract on the “Dimefeion of the 
Circle” was accordingly, in M. Marie’s plausible view, 
written as a kind of preface to the “Arenarius.” Inci- 
dentally to the calculations in the latter treatise, he per- 
fected the Greek system of numeration, and foreshadowed 
the principle of logarithms. A 

M. Marie has ventured a kind of restoration of the 
“algebra” of Archimedes (t. i. p. 262). His remarks on 
this disputed subject are of great interest. He holds it 
impossible that his inventions should have been reached 
by the arduous path of his demonstrations ; and ascribes 
to him, accordingly, the possession of a compendious 
method of reasoning founded on the transformation ot 
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ratios, conducting easily to results otheywise unattainable 
even by his transcendent genius. The secrecy observed 
regarding it may have been due, in paat to the difficulty 
of setting it forth in the absence of a suitable algorithm, 
in part™to the conventional prevence of the synthetic 
miode of exposition. The art was doubtle$s held in 
common with Apollonius, and other geometers of the 
time; but was treated aga mere rude tool, not worth the 
labour of bringing to a higher perfection. Had this early 
analysis been jndependently cultivated, and set free from 
its servitude to geometry, the “method of exhaustions ” 
must, by its aid, in our author’s opinion, have given birth 
to the Calculus eighteen hundred years before Cavalieri 
thought of his “ infinitesimals.” 

The work before us aims, above all, at developing, as a 
coherent whole, the logical sequence of ideas. It would 
be unfair to say that this aim has been missed ; yet we 
cannot help thinking that it might have been more per- 
fectly attained. A vivid light, it is true, is frequently 
thrown upon obscure passages of research, and the filia- 
tion and significance of discoveries are, here and there, 
brought out with uncommon sagacity. Nevertheless, 
there is something wanting whi¢h M. Marie could easily 
have supplied. 

A semewhat fragmentary plan has governed the com- 
position of the book, The twenty-four centuries embraced 
by it are divided into sixteen periods of very unequal 
length, treated each in a section apart, consisting of a 
prefatory sketch of the progress accomplished during its 
course, followed by a series of biographies of those who 
contributed towards it, arranged in strict chronological 
order. Chemists and mathematicians, astronomers and 
botanists, mechanicians and physiologists, are thus placed 
side by side, with no closer tie of connection than the suc- 
cessive occurrence of the years of their birth. We have 
no sooner done with Lagrange’s Calculus of Functions 
than we are confronted with Watt’s transformation of 
Newcomen’s steam-engine ; the convulsions of Galyani’s 
memorable frog succeed; and we pass thence to Par- 
mentiey’s triumphant growth of potatoes on the plain of 
the Sablons,—all subjects of great interest, and treated 
with singular charm. Yet their variety, if it form, in a 
certain sense, an attraction, demands a stronger bond of 
unity than is here afforded. The true historical element, 
in short, is deficient. Nor is the want satisfactorily sup- 
plied by M. Maries sixteen prefaces We should be 
sorry to lose them ; but they do not suffice. The absence 
of a connected narrative is still sensibly felt. Even if its 
design had otherwise remained unchanged, the book 
might at least Rave been provided with a general intro- 
duction, delineating and characterising the course of 
events to be detailed, pointing out the confluence, at 
epochs of discovery, of various and distant streams of 
thought, and presenting, in one luminous view, the pro- 
gress,in exact knowledge made by our race from the first 
dawn of civilisation until now. Perhaps it may not even 
yet be too late to add to a most valuable work a supple- 
mentary volume which would go far towards rendering it 

complete. e 

In anothet direction, M. Marie has perhaps undufy 
extended the scope af his enterprise. To have treated 
adequately the history of aX the sciences, natural as well 
as mathematical, would have demanded, not a dozen, but 
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fifty volumes. . Yet all are, nominally. included in his 
scheme, while, in point of fact, those*branches of know- 
ledge remote from his principal theme receive only the 
casual attention of some stray,jottings, with biographical 
notices of their leading promoters. 

His choice of representative names, too, is open to 
criticism. Amofg omissions, that of Adelard of Bath, 
the first translator of the “ Elements of Euclid” from the 
Arabic, ‘is very remarkable. He was one of the most 
effective popularisers of Arab science in the thirteenth 
century, and played no unimportant part in the revival of 
mathematical Jearning. Yet he is not only ignored by 
M. Marie, but his version of Euclid is handed over to 
Campanus of Novara, with whose commentary it was 
published at Venice in 1482, and who has in conge- 
quence frequently gained the credit of its execution. 

Nor should the unfortunate Cecco d’Ascoli have been 
altogether forgotten. His “Acerba,” if not all that it has 
been clainied to be, contains many striking intuitions of 
nafral truths. M. Marie, however, takes little interest 
in the premonitory symptoms of discovery ; and the rage 
for unearthing its obscure anticipations has possibly been 
carried a little too far. We miss, further, the name of 
Giambattista della Porta, the efective inventor of the 
camera obscura, whose “Magia Naturalis” was of 
European fame and influence. And William Cullen, the 
founder of rational chemistry in Great Britain, was at 
least as well worthy of notice as Kunckel, known in con- 
nection with the manufactures of ruby glass and of ph 
phorus, to whom just three times the space is allotted as 
to Black, the discoverer of “fixed air,” and of “latent 
heat.” 

A crowd of superfluous names, on the other hand, 
might be cited. It seems ungracious to object to the 
presence of a sketch so interesting in itself as that of the 
career of Ambroise Paré ; yet it is not easy to see what 
the treatment of gunshot wounds has to do with the 
history of mathematical or physical science. Equally 
outside the proper scope of its cognisance are Henkel’s 
improvement of Dresden china, Bosc d’Antic’s contribu- 
tions to the art of glass-making, Perronnet’s bridges, 
Trudaine’s “superb” highways, and Vaucanson’§ auto- 
mata. If these give a valid title*to’ admittance, why 
exclude Hargraves, Arkwright, Smeaton, MacAdam, and 
a host besides? Why should the spinning-jenny be 
passed over in silence, when Loriot’s ribbon-loom comes 
in for honourable mention? In truth, however, irfdustrial 
and mechanical inventions belong elsewhere. 

It remains that we should justify our hint that M. 
Marie’s facts and dates occasionally stand in need of 
revision. A perusal of Prowe’s “Life of Copernicus $ 
would have obviated several inaccuracies in his bricf 
account of the reformer of astronomy. The intention cf 
Copernicus to embrace the ecclesiastical state was not 
superseded, eren momentarily, by his journey to Italy : 
on the conjrary, he received his appointment as Canon 
of Frauenburg in 1497,sshortly after he had entered the, 
University—not of Padua, as stated by M. Marie, but ọf 
Bologna. Nor was he ordained a priest at Cracow in 
1501. He took minor orders on entering the Chapter, 
but 2ever bécame a priest ; and his sojourn in Italy was 
unbroken between 1501 and .1503. ° Moreover, his 
doctoral degree (not in medicine, but in canon law) 
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was conferred at Ferrata, May 31, 1503. He sought no 
diploma at Padua? though Re studied medicine there 
during the four years of his second stay in Italy. The 
assertion that.at the age of twenty-seven he was sum- 
moned to profess mathematics at Rome is inexact. Un- 
invited, so far as is known, he repaired thither with his 
brother early in the year of jubilee (1500) ; and delivered 

. unofficially some brilliantly-attended lectures during the 
ensuing winter. Finally, he settled down to his life’s 
work at Frauenburg, not in 1510, but in 1512, 

One rubs one’s eyes in amazement to find Basil 
Montagu’s discredited and superseded edition quoted as 
the best and completest of Bacon’s Works. Is it really 
possible that the news of the late Mr. Spedding’s labours 
hag not yet reached Chantilly? It would appear not; for 
his name is unmentioned by M. Marie, who equally over- 
looks Mr. Fowler’s instructive edition of the “Novum 
Organum.” À 

In the date assigned for Robert Hooke’s’ death, he 
copies an‘error of Poggendorff’s, who states that he died 
at the age of eighty-seven, whereas he did not live to 
complete his sixty-eighth year. The substitution of 1722 
for 1703 is of more than simply formal importance, since 
the publication of Newton’s “ Optics” and his acceptance 
of the Presidentship of the Royal Society, both depended 
upon the event thus post-dated. Newton loathed con- 
troversies, although drawn into many. But while Hooke 
lived, they could only be avoided by self-effacement ; and 

s*was accordingly the policy adopted, as far as possible, 
by his great rival. 

M. Marie makes no secret of his aversion to the sour 
little professor of Gresham College; and it is too true 
that his character repels sympathy, while his achieve- 
ments were not of the dazzling sort to blind men to his 
failings. Still, his claim to due recognition remains 
intact, although ignored by our author, who states openly 
that only Poggendorff’s eulogies, by “ forcing his hand,” 
frustrated his intention of punishing his egotism with 
neglect. Yet Hooke, by Newton’s express admission, 
discovered independently the law of inverse squares, and 
it is not too much to say that, but for his .incitements, 
Newtoh would not have undertaken the investigation 
which led to his inimbrtal discoveries. 

M. Marie’s grudge against Hooke does not seriously 
detract from the value of his work; but it is otherwise 
with his ill-will towards Newton. Not only is he avow- 


edly thé partisan of Leibnitz in the never-ending debate’ 


‘concerning the invention of the Calculus ; but his dislike 

(not wholly unjustifiable) to Newton’s conduct in the 
matter extends to all the processes of his mind. He 
compels himself, it is true, to utter a few obligatory words 
in.acknowledgnvent of the greatness of his work ; but its 
entire significance seems to escape him. His readers 
are only quite casually reminded that the discovery of 
the systen? of the world was of greater rfloment in the 
history of science than the solution of the problems of 
the brachystochrone, or of the certre of oscillation. 


We are told by M. Marie that Newton represented his 


University in Parliament from 1688 until 1705, during 
which time he was assiduous in his attendance, but 
spoke once only, to request the usher to shut a 
window (t. v. p.%70). In fact he sat three (1689-90, and 
again 1703-5), not seventeen, years. At p. 162 of the 


same volume we, meet the surprising statement that 
Halley predicted for 1682 the return of the comet ob- 
served by Kepler én 1607. It is almost superfluous to 
remark that its appearance in 1682 was as unlooled-for 
as that of any of its® predecessors, that its periodical 
character was then first divined, and.in 1759 verified. ° 
The observation made by Wilcke in 1787 that the 
auroral corona forms in the magnetic zenith is attributed 
by our author to De Mairan in 1747. The eminent 
Academician, we can assure him, would Dave been the’ 
last to welcome a remark so subversive of the arguments 
by which he sought to efface the’ magnetic character of 
the phenomenon. Neither is it the cåse that Halley 
noticed the bisection of the aurora! arch by the magnetic 
meridian. Obvious though the coincidence appear, it 
was first pointed out by Ussher in 1788. : 
We note further M. Marie’s curious incredulity as to 
the authentic measurement, so far, of the parallax of any 
single star ; his statements that the accepted value of the 
solar parallax is 8”'5 (t. ix. p. 43), that the mass of the . 
moon is gẹ that of the earth, and that Herschel detected 
interstitial movements in resolvable nebulz (t. ix. p. 145); 
finally, his ascription t@ Sir William ‘Herschel of the‘ 
translation of Lacroix’ “ Differential Calculus” executed 
by his son conjointly with Babbage and Peacéckpe 
. These and other similar blemishes, however, are very 
far outweighed by the merits of the work in which they’ 
occur. It is one of marked fhdividuality ; and indivi- 
duality lends interest, if it sometimes begets defects. No 
student of the higher mathematics should leave it unread; 
its perusal cannot fail to afford: pleasure,.as well as to 
widen comprehension of modern methods by their com- 
parison with those they have succeeded, and by the 
intelligent survey of their growth in the past. 





CHEMISTRY OF WHEAT, FLOUR, AND 
` BREAD >: 

Chemistry of Wheat, Flour, and Bread, and Technology 
of Bread-making. By William Jago. (Brightoa: Pub- 
lished by the Author, 1886.) g 

fi aes bulky volume professes to treat of its subjects 

in an exhaustive manner. Wheat, flour, and 
bread-making are as important as they are universal; 
and if they are common-place, their study requires deep 
insight into chemi€al science, Mr. Jago’s bool will form 

a valuable addition to economic science. The compo- 

sition of wheats from all parts of the world, the minute 

structure of the grain, the composition of rgilling products, 
and the processes of panary fermentation, all properly 
within the limits of such a work, and are dealt with in an 
exceedingly painstaking manner. The various methods 
of bread-making, the chemistry of the art, and the effects 
of blending different descriptions of wheat so as to secure 
the best possible results, are amply and ably disctissed. 

Modern milling and baking appliances are also described 

carefully and ‘illustrated graphically. There is likewise 

enough of the author’s own thought and research to re- 
dgem the work fronf the stigma of being mer@compilation. 

The book is decidedly useful, and, making due allowance 

for the progressive state of our knofvledge upon many of 

the topics dealt with, it will probably be received as a 

standard work, It brings within its ample limits a vast 
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amount of information which has usyally, and we think 
appropriately, beenetreated of by separate authorities. 
The book is, in fact, a sort of encyglopaedia of bread- 
makiag, and this being the case, it is open to the faults of 
such Works. The design or scopt is too large, and the 
matter introduced to our notice is often to8 remotely 
relevant to the immediate wants of the reader. A 
definition of chemistry, a table of atomic weights, 
an explanation of chemical equations, atoms and mole- 
cules, are scarcely necessary in this connection. Simi- 
larly, we cannot approve of lessons upon polarisa- 
tion of light, the uses of the microscope, and the camera 
lucida being introduced i extenso into a book specially 
treating of 2 technical subject like this. Such knowledge 
ought to be assumed as already possessed by the reader ; 
and as well might the author have-given instruction upon 
the otigin and uses of decimal fractions, or led up to his 
subject by several preliminary volumes dealing with the 
whole “circle of the sciences.” Certainly he lays him- 
self open to the charge of instructing either too much or 
too little. He deals with abstract scientific problems 
lying at the root of chemistry, and with the vulgar pro- 
cesses of the cook and the baker; and treats with equal 
facility of the microscope and the flour-mill. We had 
ratherefeave the minuter criticisn of this voluminous 
work to the many experts whom it concerns,.and who 
will no doubt be ready to detect any errors into which the 
indefatigable and talent@d author may have fallen. If 
Mr. Jago is ever tempted to bring out a second edi- 
tion, we may recommend the use of the pruning-knife, 
which, if judiciously and freely used, will leave a better 
proportioned but less bulky treatise in our hands. 
JOHN WRIGHTSON 





OUR BOOK SHELF 


American Fournal of Mathematics, vol. viii. No. 3. 
(Baltimore, July 1886.) 


In her note on “the binomial equation 4# — 1 = 0,” Miss 
Scott gives a somewhat simpler form of the equation for 
quartiséction than that given by Prof. Cayley (Z.Math. 
S.Proc., vol. xi. pp. 11-14), and works out the equation for 
quinquisection on apparently different lines from Mr, 
F. S. Carey’s solution (cf. Prof. Cayley, L. Math. S. Proc., 
vol. xii. and vol. xvi.) Mr. F. N. Cole furnishes “A 
Contribution to the Theory of the General Equation of 
the Sixth Degree,” which is interesting from the historical 
details which he gives. He ackno®ledges his great 
indebtedness to Klein, but there is a gool deal of 
original work in the note. Mr. J. C. Fields gives a 
neat “proof of the elliptic-function addition-theorem.” 
The pièce de *rdsistance of the number is, however, 
the long-lo@Regl-for notes of “Lectures on the Theory 
of Reciprocants,” by Prof. Sylvester. These are de- 
signed as “a practical introduction to an enlarged 
theory of algebraical forms, and, as such, are not con- 
structed with the rigorous adhesion to logical order which 
might,be properly expected in a systematic treatise. The 
object of the lecturer was to ronse an interest in the sub- 
ject, and in pursuit of this end he has not hesitated to 
state many results, by way of anticipation, which might, 
with stricter regard to method, have followed at a later 
point in thg course.” The lecturesp which are ten in 
number, have been reported by Mr. J. Hammond. THe 
subject, which, it will be remembered, was fully brought 
before our readers by Prof. Sylvester’s inaugural lecture, 


printed zz extenso in NATURE (vol. xxxiii. pp. 222-231), 
1 


has already attracted many, of our yopnger mathemati- 
cians, so that there ts hqpe of thee Professor’s closing 
aspiration of creating “such a school of mathematics as 
might go some way at least to revive the old scientific 
renown of Oxford” being soon an accomplished facte 


The Non-Euclidian Geometry Vindicated: a Reply to 
Mr. Shey. (Transactions of Wellington Philosophical 
Society.) e 

A PAPER entitled “Gh the Simplest Continuous Mani- 

foldness of Two Dimensions and of Finite Extent,” by 

Mr. F. W. Frankland, was read before the „London 

Mathematical Society, December 14, 1876 (Proc, vol. 

viii. pp. 57-64), and was subsequently published in our 

columns (vol. xv. p. 515) This same paper, or one of 

similar character with identical title, appears to have 
given rise to a paper by Mr. Skey, which took the form 
of notes on Mr. Frankland’s paper, and was read before 

the Wellington Philosophical Society on June 26, 1820 

(published in the thirteenth volume of the Transactions 

of the New Zealand Institute). The pamphlet before us 

is an abridgment of a series of letters in which Mr. 

Frgnkland convincingly replies serafim to the main 

points raised by Mr. Skey, and maintains his former 

ground by additional arguments. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake lo 
return, or to correspond with the writers of, rejected manu- 
scripts. No notice ts taken of anonymous communications. 


[The Editor urgently requests correspondents to keep their Xe s 


as short as possible. The pressure on his space 1s so gree 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.) 


The Sense of Smell 


I KNow a person who has never been conscious of any odour 
from a bed of mignonette, and I know another person who has 
never been conscious of any odour from a bean-field. Both of 
these persons have the sense of smell acute and discriminating as 
regards other odours. 

I know persons who cannot discover a difference betwecn 
certain odours which are very different to ordinary persons. 
Then there are persons who are sickened by certain odours 
which usually give pleasure. A considerable number of persons 
seem to be altogether destitute of the sense of smell ; and onthe 
other hand there are a few who have the sense very strongly 
developed. S 

I amat present investigating peculiawties of this sense, and 
I shall feel obliged to any one who will furnish me with illustra- 
tions or examples—whatever, their character may be— with such 
fullness and precision as will enable me to use them in a scientific 
inquiry. ARTHUR MITCHELL 

34, Drummond Place, Edinburgh, September 24 o 





Paleolithic Implements in Cambridgeshire 


Few Palæolithic implements have, I believe, been discovered 
in Cambridgeshire, although they are abundant in the gravels 
of the neighkouring counties of Suffolk and Essex. It may 
therefore interest your readers to learn that three implements 
have lately been found near Kennet, on the surface of a field 
not far from the high-roaa from Newmarket to Thetford. Two 
of the implements are kite-shaped. One, of Iusgrous black 
flint, is acutely pointed, with sharp cutting edges, and has a part 
of tHe origingl crust of the flint left on one of the faces. which 
isless convex than the other. It has lost a portion of the hutt- 
end, but is otherwise perfect. The third is a sharp-rimmed 
ovate implement, the surface of which is stained a deep ochreoss 
colour. Portions of the original crust remain on the face~ and 
base. 

Two other ifaplements of the pointed type have been found 
on the surface near Kennet, but are not in mygpossession. 

In the winter of 1884-85 several implements and flakes were 
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found in a ballast;pit opened py the Great Eastern Railway 
Company by the sidg of the ling, abdut a mile anda quarter 
from Kennet Station, in the county of Suffolk? A reference to 
the Geological Map of the Ordnance Survey, Sheet 51, N.E., 
will show that the gravel in gvhich this pit was opened is an 
extension of that which underlies “he site of the above surface 
discovery. The implements from the ballast-pit which have 
come into my possession are of the kite-shaped and ovate types. 
Some are water-worn and abraded, in others the angles and 
edges are as sharp as if made yesterday 
ARTHUR G. WRIGHT 


Sign-Numbers in Use among the Masai 


AMONG the ‘numerous tribes of Central Africa, the Masai are 

distinguished by their use of finger-signs to denote numbers, 
These notorious wairiors rarely ever use language to indicate 
nu nbers without accompanying signs on the fingers, though 
very frequently the latter are employed without the former, 
especially in answering questions. 
_ As by some inadvertency I omitted giving a list of these signs 
in ‘Through Masai-Land,” and Mr. Johnston, in his book 
“ Kilimanjaro,” has followed suit, it may still be of some 
interest and value to anthropologists to learn what these are. 


English Masai Sign ? 
1 Nabo First finger held out alone 
2 Aré First and second fingers. held out and 
alternately moved backwards and 
forwards 
23 Uni Thumb and two first fingers placed 
- tip to tip 


4 Unghwani First and second fingers laid on top 


of each other 


5 Umiēt Thumb placed between first and second 
fingers 
a IÉ Thumb scratched over nail of second 
finger d 


‘7 Nabishana No finger indication 


-3 Usiét Hand held open and vertical and 
moved up and down 
-9 Naiido Thumb and first finger form a circle 
by joining the tips ‘ 
wo Tomon First finger drawn over the nail of the 
. thumb 


11 Tomoni-obwo Same sign as in Io accompanied by 
that for 1. The same rule for the 
succeeding numbers 

The hand closed and opened ‘rapidly 

The same as 20, but followed by the 
sign for I 

First finger held out and shaken by a 
circular movement of the wrist 

The hand held open and vertical and 
shaken or agitated by a circular 
movement of the wrist ; not up and 
down as in 8 ; 

Thumb placed between first and second 
fingers, and hand azitated as in 40 

Nail of thumb ‘scratched .on nail of 
third finger, 

7o Tomoni-nabishana No finger indication 

80 Tomoni-usiét Same as in 8, but sign never employed 

* alone ° 

Same as in 9, but words always em- 

ployed along with sign 


20 Tikitum 
21 Tikitum-o-nabo 


30 Othman 


*Artum 


50 Unum 


60 Tomoni-ilé 


go Tomoni-naiido 


-100° Ipé ° The partially closed hand opened once 
or twice 
200 Ipé-aré 
6 JosepH THOMSON 





A GLACIAL PERIOD N AUS TRALIA 


e 
A GREAT many theories have been put forward to 
explain the extensive glaciation which repeatedly 
covered Europe and North America with enormous ice- 
streams. The ingenuity displayed by those who dealt 
with the subject was well worthy of the importance which 
attaches to the solution of the problem. However 
plausible some of the theories propounded may be, still 


—— 


it seems premature to approach such a question until 
all the available evidence bearings on the subject has 
been brought together. The southern hemisphere has, 
up till very recenfly, revealed only a few, and not very 
important facts, regarging glaciation, and it is evident 
that glacier traces in that hemisphere must be of great 
importance to explain the cause of glaciation ; whether we 
may suppose it to be cosmic or terrestrial. I think, 
therefore, that my discoveries of glacier traces in Australia 
may be of sufficient general scientific interest to warrant 
my giving a short account of them in this journal. 

Dr. von Haast, in his excellent work onthe “Geology 
of Canterbury and Westland (New Zealand)” gave -a 
detailed account of the traces of an extensive glaciation 
in the Middle Island of New Zealand, *together with a 
map, showing that at one time the glaciers on the western 
slopes of the Southern Alps in many, places reached 
down to the sea, and that those which descended from 
their eastern flanks covered a large portion of the low- 
lands extending between the mountains and the coast- 
line. 2 

During my exploration of the central part of the 
Southern Alps I observed numerous old moraines and 
roches moutonnées in the area which, according to von 
Haast’s map, had once been covered byeglaciers. Parti- 
cularly was I struck with the freshness of the striæ, the 
scratches and grooves %n the steep and rocky preci- 
pices on the sides of Milford Sound, that jewel of the 
Southern Alps.1 Capt. Hutton, who examined ggme of 
the other sounds has not discovered any glacial traces 
there. : 

Even now the glaciers in New Zealand reach down to 
700 feet on the west, and to 2000 feet on the east side, 
which shows that New Zealand must be subject to a very 
different climate to that in similar latitudes—44°—in the 
northern hemisphere. Like Patagonia, New Zealand is 
at the present day to a certain extent zz a Glacial period. 
The much greater extent of the prehistoric glaciers 
shows, however, that it is now by no means at the height 
of its glaciation. 

Although a Glacial period was shown to have existed 
in New Zealand, there have not up to now been any 
definite statements regarding this subject in the mainland 
of Australia. The Rev. Tenison-Woods* examined 
certain rocks in the Blue Mountains, an insignificant 
table-land to the west of Sydney, and came to the conclu- 
‘sion that these, which had been supposed to indioate ice- 
action, did not do so, and that in fact there was no 
evidence of a Glacial period in the Blue Mountains. Mr. 
Howitt* came to a similar negative result regarding 
certain gravels and conglomerates, which according to 
others indicated glacial action. Griffiths,® on the other, 
hand, claims these and other conglomerates of Omeo and 
Gippsland as evidences of a Glacial period in Australia. 

Prof. Tate! described some striated rocks found near 
Adelaide, and Stirling’ has shown that there exist ex- 
tensive traces of glacier action in certain valleys near 
Omeo. ° 

I myself have, in several papers, published some of 

1 R. von Lendenfeld, ‘‘ Der Tasmangletscher und” seine Umgebung,” 
Ergänzungsheft No. 75 von Petermann's geographischen Mittheilungen. 
“The Time of the Glacial Period in New Zealand,” Proceedings of the 
-Linnean Society of N.S.W. for 1885. 

2 F. M. Hutton, Proceedings of the Linnean Society of N.S.W. for 
1885. 


5 : a 
3 Proceedings of the Linnean Society of N.S.W., vol vii. p 382. , 
4 Quarterly Journal of the Geological Szciety of London, yol. XXXV. 


$ S q Evidences of a Glacial Epod in Victoria,” Proceedings of the Royal 
Society of Victoria for 1884. : 

6 Tate, Anniversary Address, Transactions of the Royal Society of South 
Australia, 1879-80. eee: ` 

7 T. Stirling, ‘‘ Notes @n some Evidences of Glaciation jn the Australian 
Alps,” Proceedings cf the Royal Society of Victoria for 1885. _ 

8 R. von Lendenfeld, ‘‘ Official Report on the Exploration of Mount 
Kosciusco to the Government of New Sogth Wales” (Sydney, 1885.) 
“The Glacial Perind in Australia,” Proceedings of the Linnean Society 
of New South Wales for 1885. ‘‘ Report on an Exploration of Mount 
Bogong,” Proceedings of the Royal Geographical Society of Victoria for 
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the results of my two explorations of the Australian Alps, 
and described numerous indubitable traces of prehistoric 
glaciers on Mount Kosciusco and on Mount Bogong.? 

Mr. Brown, Government Geologist of South Australia, 
has fureished me with photographs of beautifully pre- 
served striz on rocks in the Mount Lofty ggoup near 
Adelaide. Prof. Hutton ? has taken objection to the con- 
clusions arrived at by myself, and although he acknow- 
ledges a Glacier period in Australia, objects to its having 
been a Glacial period. If I now revise the facts stated 
by others, and compare them with my own observations, 
I hope I may lœ able give some idea as to the time 
ad extent of the Glacial period in Australia. Before 
entering on the subject, however, I must give an outline 
of the physiography of the Australian Alps. 

The greater part of Australia is destitute of high 
mountains; only in the south-eastern corner we meet 
with greater elevations. Here a true Alpine chain is 
situated. These Australian Alps consist of numerous 
parallel chains extending from south to north, which are 
curved in such a way as to advance with their convex 
sides eastward. The Australian Alps are very old; only 
Paleozoic formations participate in the folding which runs 
parallel to the extent of the ridges. The predominant 
rocks on the serface are gneiss-granite and Silurian, 
which appears generally in the. facies of brown slate. 
Devonian limestones and slate$ are found; they are, 
however, not common and discordant to the underlying 
Siluriage The stratified rocks are highly folded, and 
usually with a very large dip or vertical. The Silurian 
appears on the surface in elongated islands or bands (com- 
pare the Government ggological map of New South 
Wales), which extend parallel to the strike and to the 
main ranges. The coast-line follows precisely the same 
direction as the mountain-ranges, and the contour 
lines on the steep submarine precipice which extends 
down from it also run in the same direction. lt appears 
that these mountains have been formed by a process of 
folding consequent on a horizontal pressure acting from 
west to east, and moving the folds in that direction 
away from a centreof depression sztuafed in the interior 
of Australia. The steep submarine precipice by which 
the land sinks abruptly to a very great depth appears as 
a more recent fault, 

Volcanic action participated in the formation of the Aus- 
tralian Alps, particularly in the vicinity of Mount Bogong. 
The voltanoes which, formed the Bogong basalt plains, 
&c., seem to have been active during the early part of 
the Devonian. It appears probable that the upheaval of 
the Australian Alps—the folding—took place between the 
Silurian and Devonian or in the ealy Devonian. Hardly 
any formations later than the Paleozoic take part in the 
formation of the Australian Alps, and those which, like 
the Miocene in the valleys, have beeneobserved, show a 
perfectly undisturbed horizontal stratification. 

It will be seen from this that the Australian Alps are 
very old, much older not only than the European Alps 
and Himalayase but older also than the New Zealand 
Alps. The effects of erosion are consequently much 
more matured there than in the other mountain systems 
mentioned, and consequently the appearance of these 
mountains is of particular interest. Only here and there 
rocks crop out on the summits of the hills or form steep 
precipices on their sides. Generally speaking, the moun- 
tain fotms are very tame, and round. Mountaineering in 
Australia can generally be perfofmed on horseback. The 
basements of high massive elevAtions only are left. High 
and sharp ridges weathered into series of grotesque rock 
pinnacles, the characteristic of the much younger Alps of 
Europe, have4ong since disappeared, and extensive undu? 
lating table-lands now mark the localities where once high 

1 A detailed account of the Tesults of my explorations will be published in 
the Ergänzungshefte zu Petermann's Geografischen Mittheilungen. 


2 Hutton, ‘' The Supposed Glacial Period in Australia,” Proceedings of 
the Linnean Society of New South Wales for 1885. 


peaks have stood. These teble-lands are well defined 
and surrounded by steeptr incline$, by which they 
descend to the surrounding lowlands. The Kosciusco 
group, from which the highest mountains in Australia 
arise, is a remarkable example of such a table-lahd, 
extending over an area of 160 square miles, with an 
average height of, 5600-6000 feet. A 

The highest mountain in Australia, Mount Townsend, 
which I discovered toebe the culminating point of Aus- 
tralia, is 7351 feet high There are several other peaks 
in the Kosciusco group over 7000 feet, particularly 
Mueller’s Peak, 7266 feet, which was, up to the stime of 
my expedition, considered the highest. Two peaks, which 
I have named Abbott’s Peak and Mount Clarke, are over 
7100 feet high. i 

In other parts of the Australian Alps the height of 7000 
feet is nowhere reached. Next in importance to the 
Kosciusco group is the Bogong range, the highest poifit 
of which was ascended by me this year; it is 6508 feet 
above sea-level. Other peaks on the basaltic plateau 
south of Mount Bogong attain a height of 6000-6400 feet. 

The whole of the Australian Alps consists of several 
higl? table-lands divided by very broken and hilly country 
from each other. The lowest levels on the table-lands 
are usually higher than the hill-tops in the adjacent 
country. The valleys are cut deep into the land. The 
main Alpine valleys have in their upper and middle por- 
tions an elevation of about 2000 feet. Steep gorges and 
waterfalls occur only on the margins of the table-lands. 
Terraces in the valleys themselves are not met with. 

The Australian Alps reach tothe sea. The whole of the 
south-eastern coast of Australia is hilly. Towards the west 


and north-west they dive under the Tertiary plains through 


which the Murray River wends its way. In the noft 
they terminate on the left bank of the Yass and right 
bank of the Shoalhaven River. The mountainous country 
extends beyond this line to the north-eastern corner of 
Australia with a similar direction of the chains; but in 
this locality the geological structure changes. Extensive 
Triassic and Carboniferous formations take the place of 
the gneiss-granite and Silurian of the Australian Alps è 
South-west the Alps may be considered to terminate 
near Melbourne. 

The Australian Alps, from the Murray plain to the sea, 
have a width of about 120 miles on an average, and they 
are, from Melbourne to the Yass River, nearly 400 miles 
long. They are situated between 35° and 39° S. lat. and 
145° and 150° E. Jong. Their latitude accordingly corre- 
sponds to that of the Sierra Nevada. ° 

The Australian Alps exercise a vast influence on the 
climate and rainfall, in such a manner that, whilst the 
greater part of Australia south of the zone of tropical 
rains, suffers exceedingly from want of rain, the south-east 
corner—the Alpine part of Australia—has sufficient rain- 
fall for the development of the country. To this cfimatic 
influence of the Australian Alps the great superiority of 
the colonies of New South Wales and Victoria over all 
the other Australian colonies must be ascribed. 

At Kiandra, situated to the north of the Kosciusco 
group, the only meteorological station at a high elevation, 
there is a very heavy rainfall; from tleere it rapidly 
decreases as we advance westwards towards the interior, 
and also to the east, although not so much. It increases 
again on the east coast. e 

The Eucalyptus forests of the lowlands extend up to a 
height of alsout 5800 feet. Higher elevations are desti- 
tute of trees. On the upper margin of tree-growth the 
forest consists of very low and stunted trees belonging to, 
the species Eucalyptus pauciflora and E. Gunnit. ‘This 
Alpine forest resembles “ Krummholz” of our Alps. 

e 


* I made the ascent of Mueller's Peak, the height ofwhich was trigono- 
metrically measured by the Victorian Geodetical Survty (Mr. Black), and 
Mount Townsend on the same day, and the height given above was calcu- 
lated from the aneroid readings on doth peaks. 
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It snows in the Australian Alps very much in the 
winter, and the prevailing weSterly winter winds pile up 
masses of wind-blown snow just below the high ridges on 
thejr eastern or lee side. , These masses of snow never 
disappear altogether in summér, and we find eternal snow 
in the Australian Alps at an elevation of 6500 feet. 

The excessively clear and bright Australian atmosphere 
affords no obstacle to the nocturnal irradiation of the 
day’s heat, and so it freezes very frequently there at 
night, even in midsummer, down to sooo feet. I experi- 
enced severe frosts on Mount Kosciusco in January 1885 
—Janufry corresponds to our July—whilst it was in- 
tensely hot in the adjacent lowlands. 

From these statements it is evident that we have in the 
Australian Alps a formidable mountain-range, which, 
although not glaciated now, would bear glaciers if the 
climate were slightly colder and more humid. 

It seemed particularly surprising, therefore, that the 
older authors on Australian glaciation had given a verdict 
without examining the Alps. If no glacier traces were 
found in the lowlands, they yet might be found in the 
Alps; and if glacier traces were found in the lowlands, 
how much more extensive must they be in the mount@ins, 
Up the mountains I accordingly went to look for them. 
I undertook two expeditions. In 1885 I visited the 
Kosciusco group and ascended Mueller’s Peak and 
Mount Townsend, and this year I explored the Bogong 
range and ascended the highest mountain in Victoria, 
Mount Bogong. 

The Governments and learned Societies of New South 
Wales and Victoria greatly assisted me in my work by 
pecuniary aid and in other ways, and I am glad here to 

al an opportunity of expressing my gratitude for the 
great—I might say splendid—liberality with which the 
Australians have aided me. On my second journey I was 
accompanied by Mr. James Stirling, District Surveyor of 
Omeo, whose well-known essays on Australian glaciation 
have closely connected his name with the subject I had 
in view. 

I was favoured with fine weather on both occasions, 
*and on both occasions travelled through country never 
previously explored by any one with practical mountain- 
eering experience. North of Mount Bogong I travelled 
for three days through country hitherto unknown. I 
found glacier traces on both occasions in great abundance, 
and in a sufficient state of preservation to be recognised 
as such without the shadow of a doubt. On the sides of 
the valleys of the tributaries to the Snowy River, which 
drain the eastern slopes of the Kosciusco plateau, I 
found abundant roches moutonnées at levels over 5800 feet, 
and high above the bottoms of the valleys. Also in some 
parts of the table-land itself such were found. With a 
little Alpine experience it is not difficult to discriminate 
between such ice-worn rocks and the ordinary bosses of 
weathéred granite. These rocks are particularly well- 
defined in the Wilkinson Valley, the upper part of which 
is situated between Mount Townsend and Mueller’s Peak. 
The bottom of th® upper part of this valley is g broad 
and flat plain 6260 feet above sea-level. The hill-sides 
which surround it are everywhere worn doyn by glacial 
action up to alfout 800 feet above the valley bottom. The 
upper limit of ice-action is clearly marked, as in many 
valleys of the European Alps, and the thickness of the 
prehistorec ice-stream thereby clearly indigated. 

On the southern slopes of Mount Bogong, and also on 
the spurs of the northern flank of the mount&in, basaltic 


e erratics were found, which rocks*could hardly have been 


transported to that locality without ice-action. In the 
valley of Mountain Creek, to the north of Mount Bogong, we 
discovered a large and well-preserved terminal moraine 
at an elevation of about 2800 feet, and s@me traces of 
others further dows the valley. 

The large moraine was carefully studied by Mr. Stirling 
and myself. Rocks of various kinds are scattered 
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irregularly in it. *It extends from one side of the broad 
valley to the other, and is cut through near the centre by 
the Mountain Crgek. On the steep slopes towards the 
stream its composition of rocks brought down by an ice- 
stream can be easily recognised. - 

These two expeditions to the Australian Alps convinced 
me that at one time these mountains were glaciated, and 
the discovery of the moraine in Mountain Creek Valley, 
together with Stirling’s (4c.) elaborate researches in the 
Livingstone Valley, prove that the ice-streams of the 
Glacial period must have descended to pretty low levels. 
Down to 2000 feet glacial tracts have Seen found in 
various parts of the Alps, and also in the Lofty Mountaihs 
near Adelaide. It is assumed by C. Wilkinson and other 
leading Australian geologists that a pluviatile period existed 
in the Miocene period, and it is obvious that such a period 
would probably be isochronous with the glaciation at high 
levels, 

It is difficult to say whether the Australian and New 
Zealand glaciation was simultaneous, but that also 
appears probable. The better preservation of strize, &c., 
in New Zealand is doubtless due to the greater hardness 
and resisting power to meteorological influences, of the 
ice-worn rocks in New Zealand than in the Australian 
Alps, where rapidly weathering granite prevalent. 

Whether this glaciatiqn of Australasia,was simultaneous 
with the last glaciation of Europe, or whether it was in 
time situated between the last glaciation and the last but 
one of the northern hemisphere, is not easy tê «decide. 
It appears nearly certain that it was wxof later than the 
last Isuropean Glacial period, and, as far as my opinion 
of the appearance of the traces it left behind goes, it was 
earlier. It may be hoped that future researches will show 
in a decisive manner whether it was simultaneous or 
earlier. If we do not consider merely local circumstances 
of sufficient effect to produce such a great change of 
climate as to cause so extensive a glaciation, we may, by 
arriving at the decision of the time of the Glacial period 
in Australia, also ascertain whether Glacial periods 
in the southern and northern hemispheres are simulta- 
neous or alternating, which would give a clue to the 
difficult problem before us. 

The necessary researches will doubtless be carried on 
with vigour by Australian men of science; and we may 
hope that their sagacity and perseverance may lead to 
the solution of the question, What is the cause of Glacial 
periods? R. VON LENDENFELD 





ROOTS? 


i is a fact which has become more and more evident to 

the practical cultivator that the results of his efforts 
manifest themselves on the whole in a sort of cgmpromise 
between the plant and its environment: I mean that 
although he sees more or less distinctly what his plant 
should be—according to a certain standard, however—it 
is but rarely, if ever, that the plant cultivated perfectly 
fulfils in every respect what is demanded of it. Of late 
years this has of course forced itself moreprominently 
before the observer, because the facts and phenomena 
constituting what is termed variation have been so much 
more definitely described, and the questions arising out 
of them so much more clearly formulated. 

Two points can be asserted without fear of contra- 
diction: first, the plantyitself is a variable organism ; 
and, secondly, its snyAonment varies. Now within 
limits which are somewhat wide, when closely ex- 
amined, the experience of man leads him to neglect the 
yariations occurrirfg around him, and so nqone quarrels 
with the statement that two individual geraniums belong 
to the same variety, or two oak trees to the same species, 

1 See NATURE, vol. xxxi. p. 183. A lecture by H. Marshall Ward, M.A., 


F.L.S., Fellow of Christ's College, Cambridge ; Professor of Botany in the 
School of Forestry, Royal Indian College, Cooper's Hill. 
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although an accurate description of each of the two 
geraniums or of thetwo oaks might require very different 
wording, ` 

It has also become more and more evident that 
although we cannot ascribe all variations to their causes 
very often, indeed, we cannot even suggestie causes for 
them—there are nevertheless numerous deviations from 
the normal, so to speak, exhibited by plants which can 
be distinctly referred ,to certain deviations from the 
normal on the part of their environment. 

To illustrate this we may take the case of two plants of 
that very confmon weé@d, the Shepherd’s Purse, growing at 
different ends of the same small plot of ground: the soil 

-is sandy, and so much alike all over as to be regarded as 
the same everywhere, nevertheless the plant at one end 
is large, more than a foot high, and luxuriant, with many 
leaves and flowers, and eventually produces numerous 
seeds, whereas that at the other end is small, less than 
4 inches high, and bears but a few stunted leaves and 
three or four poor flowers and fruits. The cause of the 
difference is found to be the different supply of water in 
the two cases, and if any one doubts that this may be so, 
let him try the experiment of growing two or more speci- 
mens of this weed in pots: the pots to be new, filled with 
soil which has een thoroughly mixed, and all the pots ex- 
posed to the same conditions—z.e. practically the same— 
except that those of one series are watered sufficiently 
often, and those of the other only just sufficient to keep 
the pant actually living. The experiment is easy and 
conclusive with such a weed as the above. Now, it is 
just such experiments as that above described—some of 
them equally simple, otkers less so—that the physiologist 
devotes much of his attention to, and in just such a 
manner has been gathered together a nucleus of informa- 
tion around which more knowledge can be grouped. 

I may make these points clearer by again quoting an 
illustration, and, not to confuse or mislead you by going 
too far afield, I will keep to the same line of investigation, 
partly because it is quite as simple and conclusive as any 
other of many that might be selected, and partly because 
it may be possible to set before you some facts which are 
interesting or even new to you. 

It has been found that in some cases where two plants 
are growing in the same soil and under the same con- 
ditions as above, but where one plant receives less water 
than the other, that the dwarfed drier plant is more 
hairy*than the larger and luxuriantly growing plant, which 
has been well watered. On looking more closely into 
this matter it turns out that the extra hairiness is (in 
some cases at any rate) simply due to the fact that the 
hairs are closer together, because the little cells on the 
outer parts of the plant which grow out into hairs do not 
increase so much in length and superficial extent as those 
on the? well-watered plant, and tkus the hairs stand 
thicker together on the same superficial area of the organ 
—of a leaf, for instance. In other‘cases, however, the 
hairs are really increased in numbers and length—the 
plant is absoMtely more hairy. It will be noticed that 
details ceAcgrning growth and turgidity, and of the in- 
fluence of various minerals, and so on, are not under 
consideration here. I am not asserting that all cases of 
hairiness in plants are to be ascribed to this cause ; but 
it does occur, as stated, and the point is a curious one 
in yiew of the fact that very many plants which grow in 
sandy dry soils are conspicupusly hairy, whereas allied 
species growing in or near offs or even only in moister 
situations, are devoid of corspicuous hairs, or even quite 
smooth. 

The abgve peculiarity is not confined to leaves and 
stems, moreover, for experiments with roots have sh6wn 
that the root-hairs, which are so important in collecting 
moisture, &c., from the soil, can be made to appear in 
enormous numbers when the root is kept in a soil which 
is very open and only slightly moist, whereas none or 


| will be filled with air. 


very few are ‘developed om the same’ roots growing in 
water: this again is in acfordance g&nerally with the fact 
that the roots of land-plants growing in light soils develop 
innumerable root-hairs, whereas those of water-plants do 
not thus increase their su¥face and points of attachment. 
I cannot here go into all the interesting facts known about 
these hairs, but,it will be sufficient’if you bear in mind 
the main points just mentioned. ° 

Let ys now vary the experiments a little. It is obvious 
that we might suppose any number of differences in 
the amount of water given to the plants used in the 
experiments described above ; but it would be*found, as 
matter of fact, that however little be the quantity of water 
given to the soil in which the dwarfed plant is, compared 
with that put into the soil in which the luxuriant plant grows, 
the actual weight of water will nevertheless have to be con- 
siderable, taking the whole life of the plant into considera- 
tion—there will be more used than you probably know, 
moreover, because the soil itself will no doubt condense 
and absorb some from the atmosphere during the. night. 
There is a minimum of water absolutely necessary, and if 
the plant ‘does not obtain this it will die. Its death will 
b@ ushered in by drooping and withering of the leaves, 
stem, and roots, and this condition, in which the functions 
of the plant are interfered with beyond a certain point, 
passes into a condition of disease. 

Now take another case. We might so arrange the 
experimerit that we poured and continued to pour too 
much water into the soil. Here again it would be found 
that a condition of disease eventually sets In—z.e. a con- 
dition in which the functions of the plant are again inter- 
fered with beyond a certain point. The symptoms and 
progress of the disease will be very different in the dgtter 
case, however, from those in the former. It may alboe 
mentioned that in neither experiment is death inevitable 
if the disturbing cause is removed soon enough —ż.e. if 
sufficient water be added in the first case before the 
cells have ceased to be able to take it up, or if the 
previous conditions of the soil are restored soon enough 
in the case of the over-watered plant. 

Here we come to a matter which is less simple than 
may appear at first sight. You will note that the problem 
in the latter ‘case is to restore the previous conditions of 
the roots and soil soon enough; I put it thus, because 
the conditions of the roots and soil may soon be very 
profoundly altered by the over-watering. 

To understand this, it is necessary to become a little 
more fully acquainted with the condition of affairs in what 
may be called the normal case, where the soil is fight and 
open, and plenty of water but not too much is at the dis- 
posal of the roots. Such a soil will consist of innumerable 
fine particles, of different shapes, sizes, and composition. 
No doubt there will be grains of quartz, particles of 
broken up vegetable matter, and little rugged bits of 
stones containing various minerals; each of fhese tiny 
fragments will be covered with a thin layer of water, and 

i you would probably be greatly surprised if I were to go into 

ı the proofs showing how extremely @enacious of its water- 

| blanket each particle is. It may be enough for our present 

' purpose if you accept the fact that it requires enormous 

| force to deprive the particles of the Imst traces of their 

i water-layers ; they will give off some—or in some cases 
even a good deal—rather easily, and in fact when the 
layers becogie of a certain thickness no moe water can 
attach itself to the particles, but it falls away and the soil 
remains Saturated, as we say. i 

Now these particle of soil, each enveloped in its water- 
blanket, are not in close contact ; there are spaces between 
them, and these interspaces influence the quantity of 
water which can be held back by the soil. 

Let us suppose such a soil perfectly dry ; the particles 
above referred to being irregular ineshape and size, and 
only roughly in contact at various points, the interspaces 

If water be then added in some 
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quantity, each of the particles becames ctothed with a 
layer of water, and s8me of th@ air is driven out, though 
e bubbles of air will still exist in the larger interspaces. 

A third case is conceivable—so much water might be 

supposed to find its way in, thateno air remained in the 
interspaces between the particles of soil. Now it is true 
that such a state of affairs is not readily brought about in 
a normal soil; but I may indicate how the result is occa- 
sionally attained to a great extent. Suppose that a layer 
of clay or other impenetrable subsoil lies beneath the. soil 
in question ; then if water pozes into the soil in larger 
quantities¢than can be got rid of in the time, it is possible 
for nearly all the air to be displaced. Of course the 
object of good drainage is to prevent this ; and it is often 
overlooked that drainage from below has the effect of 
drawing in air as well as of running off superfluous water 
—air is driven into the spaces as the water leaves them. 
_ In®speaking of the “bubbles of air” entangled -in the 
Interspaces between the particles of soil, each with its 
water-blanket, I have overlooked some details as to what 
the bubbles really are. Asa matter of fact they will not 
remain of the same composition as ordinary air, and may 
soon differ considerably ; besides the vapour of watef, 
they may contain gases in quite different proportions from 
those in the air outside. In the type case, however, there 
will be some oxygen present in the bubbles. 

It is not intended here to go very fully into a descrip- 
tion of the structure of the roots of land-plants; enough 
if you are reminded how the smaller ramifications of a 
root are found to be more numerous and thinner as we 
approach the periphery of the mass of earth which they 
traverse. From the youngest rootlets are produced the 
root-Jairs, in enormous quantities, new ones arising 

atds— ze. near the tip of the rootlet—as the rootlet 
grows on, and those behind dying off after fulfilling their 
functions. These functions are chiefly to apply themselves 
in the closest manner to the surfaces of the particles of 
soil, and in this way to place the water which they 
contain in direct continuity with the water which clings 
with such enormous force to the surfaces of the particles. 
Hance this water can pass from the soil to the plant, and 
anything dissolved in the water can also pass into the 
root-hair and thus up into the plant. 

I am not going to dwell on how the root-hairs them- 
selves aid in dissolving mineral substances—corroding 
the surfaces of the particles of soil they cling to—nor 
shall I trouble you with the details of what substances 
will be dissolved in the water ; for, of course, you will see 
that anything soluble will pass into solution and may be 
carried into the plant. , 

The chief point to be insisted on just- now is that this 
water in the soil will contain among other substances 
oxygen dissolved in it from the air-bubbles referred to 
above, and that this dissolved oxygen will pass into the 
root-hairs¢in solution together with the mineralg and any 
other substances. This oxygen, moreover, is absolutely 
indispensable for the life of the root-hairs ; it can be easily 
shown that if the supply of oxygen is stopped, qr even 
diminished to any considerable extent, the roots begin to 
die, because the root-hairs cease to act. A 

Let us look a little more closely into this point. Each 
root-hair is a tiny cell:containing living protoplasm and 
certain other substances, all inclosed in a thin, elastic, 
porous membrane. Now it has been abundantly proved 
that if such a cell is deprived of oxygen, its protoplasm 
becomes dormant for a time, and slowly breaks ep, as it 
were ; subsequently it becomes decomposed into other 
and simpler materials. A sort of internal combustion 
and ‘fermentation take place, and these processes result 
in the formation and liberation of bodies like carbon- 
dioxide, alcohol, acetic acid, and other acid matters— 
substances in the maip not only incapable of supporting 
the life of the root-hairs but actually destructive of it. 


NATURE 


[ Sept. 80, 1886 





oxygen, they will eventually die. Their death will entail 
that of the rootlets and roots to which they belong, and 
this for two obvious geasons—first, it is the root-hairs and 
the root-hairs alone which can absorb the necessary water 
and substances in solution from the soil to supply #xch a 
plant as wẹ are concerned with; and, secondly, the 
noxious products resulting from their death accumulate in 
the soil and diffuse into the root, and so hasten similar 
decompositions in what were hithesto healthy cells. 

It must not be supposed that these disastrous conse- 
quences of the deprivation of oxygen always follow imme 
diately. Not only are the roots of sofe trees,¥or instance, 


able to withstand ill-treatment longer than others, but,* 


obviously, the kind and degree of ill-treatment may 


affect the problem of how long the plant “shall survive. - 


The number of rootlets and root-hairs, and the spread of 
the roots and other factors, will obviously affect the 
matter. 

Suppose the following case as an example. A young 
tree is growing and flourishing in an open, good soil, and, 
for some reason or other, more soil is heaped about the 
roots until the depth is increased considerably: the 
deeper situation has placed obstacles in the way of the 
roots obtaining oxygen so readily as before. Not only 
are the roots further from the atmosphere#@but the water 
carried down has to percolgte through more soil, and may 
part with much of its oxygen (or even all) on the way: 
of course the nature of the soil, the presence of organic 
matters, and other circumstances decide this, “It $ænot 
at all difficult to conceive of such a case where the supply 
of oxygen to the roots is thus diminishéd so far that the 
activity of the root-hairs as a whole is simply lowered, 
but not destroyed,—a stage or two further and they might 
become dormant, and their protoplasm undergo intra- 
molecular respiration for a time, and break up. It is 
clear that the diminished activity of the roots will affect 
the supply of water (and the substances dissolved in it) to 
the leaves : this will obviously react on the thickness of 
the annual rings, and this again on future supplies—since 
the water passes up the alburnum or young outer layers 
of woody tissue. Moreover, a diminution of supplies 
from the leaves means less substance and power for re- 
placing the root-hairs, and so on. In this way it may 
require some time to kill the tree, and all kinds of com- 
plications may arise meanwhile. This case is probably 
by no means uncommon. 

A more extreme case is where the seil becomes damp 
and clogged with excessive moisture: not only does. 
no oxygen reach the roots, but noxious gases accumulate 
in solution in the soil, and will hurry matters by poison- 
ing cells which might otherwise live a longer life of use- 
fulness. It is extremely probable that such gases find 
their way into higher parts of the plant in the air-bubbles 
known to exist and te undergo alterations of pressure in 
the vessels of the wood: this being so, they would slowly 
retard the action of other living cells, and so affect the 
upper parts of the plant even more rapidly than would 
otherwise be the case. Damp soil may th&s do injury 
according to its depth and nature ; but it need Mt neces- 
sarily be deep to be injurious if much oxygen-consuming 
substance is present. I have seen excellent soil converted 
into damp, stinking, deadly stuff from the action and 
accumulation of the larvee of cockchafers : these “ grubs ” 
may, it is.true, accelerate the devastation caused by the 
consumption of oxygen and the accumulation of poisonous 
waste matters in the soil byWirectly cutting off portions 
of the’roots themselves, but the accumulation of oxygen- 
consuming substance, and the cutting off of supplies to 
the root-hairs evidently plays a chief part in the destruc- 
tion® 

There is another matter with regard to damp soils 
that cannot be left out of account. f. have already told 
you that roots which are developed in water or in very 


Evidently, then, if we deprive all the root-hairs of , damp sandy soil—and which are perfectly healthy—have 


. 
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few or no root hairs formed on their suyfaces ; whereas it 
may be readily shown that the roots of the same plant 
growing in a well-aérated open soil, which is scarcely 
moist to all appearance, will be denstly covered with a 
close-sat pile of hairs. Indeed it is by means of the 
millions+of root-hairs on its rootlets that a sunflower or a 
bean, for instance, obtains the enormous qfantities of 
water necessary for its needs from soil which, to our 
rough perception, seems to be dry. 

I cannot here go into all the proofs that such a soil is 
by no means so dryas it looks; but will simply remind 
you of what was saide above as to the enormous force 
with which the minute particles of rock, &c., which form 
“soil” retain their hold on the thin films of water which 
constitute what*have been termed their water-blan‘ets. 
This is certain, that a healthy well-rooted plant can take 
up water from a soil which is to all appearance air- 
dry ; whereas a plant which has not yet had time to 
develop its root-hairs in sufficient numbers to take these 
firmly adherent water-films, from numerous particles of 
soil, would droop and wither. 

Of course it must be borne in mind that we are speaking 
of land-plants such as we commonly meet with on ordinary 
dry land: in the case of plants which flourish in bogs or 
in water there are corresponding differences in the struc- 
tures of their roots agreeing with the differences of en- 
vironment. Even such plants®need air at their roots, 
and an excellent illustration of this is is afforded by some 
willows Our common osier and other willows grow, as 
you are aware, in low-lying damp and even boggy places, 
often flooded: now, it has been found that, if young 
willows are planted too Ee in the soil, they very soon 
send out new roots—adventitious roots they are often 
called—close to the surface of the soil, and these roots 
soon do all the work. There is no doubt that this power 
enables these willows to live in places that would be fatal 
to them otherwise; and the same is true of some other 
plants. 

Enough has now been said to show you how necessary 
it is that some care should be exercised in watering plants, 
or in exposing them to conditions different from those to 
which they are accustomed; and, it need scarcely be 
added, apparently mysterious diseases may sometimes be 
explained when it is shown that such precautions have 
been neglected. Any one can quote instances of plants 
which will grow in some soils and not in others, but no 
very gatisfactory reason is afforded by simply saying that 
the one soil is suitable and the other not: however, all I 
have attempted to show you is that some soils are not 
suitable for some plants because the plants in question 
need more air at the roots than these particular soils can 
afford them under,the circumstances. 

Many plants flourish in an open soil with plenty of 
sand in ét, but will not grow in a stiff wet soil. This is not 
necessarily because the heavier soil does not contain the 
right food-materials, but because its particles are so 
small, so closely packed, and so retentive of moisture, 
that the root-lairs do not obtain sufficient oxygen: more- 
over, the Nery damp state of the soil does not favour the 
development*of the numerous root-hairs necessary, as we 
have seen. Nor is this all,—_though I cannot here enter 
at length into this point,—root-hairs and roots cannot 
grow or act unless the temperature is favourable, and we 
have plenty of evidence to show that a close wet soil may 
be foo cold for the roots at q time when an open drier 
soil (exposed to similar confitions as regards sunshine, 
&c.) would be of a tempfrature favourable to their 
growth. Many a pot-plant receives an extra over-dose 


` of water because it is drooping from the roots being too 


cold to ac®properly. The opening Up of stiffer soils, by 
means of the spade or plough, or by the addition of other 
kinds of soil, such @s sand, burnt lime, &c., or by means 
of drainage of various kinds, is thus to be regarded as a 
means of letting in air and therefore oxygen to the roots. 


“ Sweetening the soil” is an expression one hears used 
by planters and otherse this is often no doubt their way of 
expressing the fact that the air thus let in does so much 
to turn the noxious substances which have accumulated 
into other substances which the root-hairs of the plant 
can take up with profit. The exposure of certain soils to 
sharp winter frosts in part benefits the plants subse- 
quently grown ia ‘it, because air can make its way into 
the cracks produced as the particles crumble: there aye 
other advantages also*due to the “weathering” of soils, 
of course, as also to the addition of lime, &c., but I am 
purposely abstaining from refering to points concerning 
the nutrition of plants as generally understood. » 

Let me shortly call your attention to a few other 
practical applications of the knowledge briefly summed up 
above. It is well known that a good deal of experience 
has been brought to bear on the question of what trees 
are the best to plant in or near large towns: there are 
very many facts to be considered. It is not sufficient to 
find a tree which will accommodate itself to the possi- 
bilities of the annual rainfall, or a diminished supply of 
sunlight throughout the year, and so on; nor is the 
prgblem solved when a tree is found that will put up with 
traces of acid gases in the atmosphere, and, as may 
follow, the accumulation of acids in the soil, and conse- 
quent alterations in its chemical composition. In many 
cases trees have been found to die as they grew older 
because the pavement or asphalt over their spreading 
root-system prevented proper aération and a proper 
supply of aératéd water to their root-hairs : imagine the 
effect of a few days” Kot summer sunshine on roots just 
beneath the pavement of an exposed street! It is true 
the cover may prevent rapid evaporation, but it also 
shelters the soil from the well-aérated rain-drops ; Ire- 
over, such sheltered roots will at certain seasons grow up 
to the surface of the soil and in contact with the lower 
surface of the pavement. Then there is the question of 
drainage. If the water which does find its way in slowly 
accumulates and becomes stagnant, the results are as dis- 
astrous or even more so; yet it is obviously a difficult 
matter so to arrange things that the accumulated surplus 
water of certain seasons shall pass away below, active 
like a suction-pump and drawing in ait after it, and still 
fulfil the other requirements hinted at above. I leave 
out the question of exhaustion of the soil—the dead leaves, 
&c., being carefully removed. Can we wonder that there 
are so few trees to choose from that will stand such treat- 
ment? The fact that there are some only accords with 
what has been already stated—that plants vary in their 
requirements and powers ; and no one doubts fhat the 
variations have been influenced» by variations in the 
environment. 

We have now seen to a certain extent how variations 
of a particular kind may affect a plant. The plant 
responds to a certain extent—it is, as some people say, 
“plastic”—but if the limits are reached and slightly 
overstepped, the variations on the part of the plant 
become dangerous to its existence, and the plant becomes 
diseased and may die. s 

Not to dwell upon hypothetical matters, I will content 
myself wish saying, in conclusion, suppose a variety of 
a given plant grows in damp places and has roots which 
form few or no root-hairs, and suppose an individual of 
that plant to become transferred to a more open soil: I 
have shown you reasons for regarding it as probable that 
the latter individual might produce more root-hairs and 
this adapt itself to the altered conditions. If such a case 
happened, it is by no°means improbable, but the contrary, 
that other circumstances co-operating or adverse wquid 
decide certain problems of importance to the existence 
of that particular individual. 

But the‘main object of this lecture has been to show 
you how very complex the conditione may be which bring 
about a “diseased” condition of the roots. It is no 
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uncommon event to see a tree flourish for years and then. 


slowly die off froth “ somethihg atthe roots”: examina- 
tion shows that the Soil still contains the necessary foods, 
the water-supply is constant and good, the tree is ex- 
posed to no obvious adverse influences, and yet with 
steps so slow that they are s€arcely noticeable, the tree 
begins to die off before its time. In some cases this is 
probably because the root-hairs are not receiving their 
poper supply .of atmospheric oxygen, and this may be 
due to very slight changes in fhe structure {not the 
chemical composition) of the soil: a very slight diminu- 
tion in the activity of theeroot-hairs may cause a diminu- 
tion in the supply of water to the leaves at seasons when 
they require much, and this means lessening their 
supply [of food-materials. If the leaves are placed on 
short commons, they cannot form wood, and so the next 
season’s supply of nutritive solutions may be cut short; 
moreover, .fewer root-hairs will be formed. No doubt 
differences will appear in different years or seasons ; but 
if the tendency on the whole is in the above direction, the 
life of the tree is already limited—it may drag on for 
years as an object, which can scarcely be termed a tree 
however, but its doom is sealed. n 
The difficulty of placing one’s hand on an exactly 
illustrative case is due to the fact that other causes are 
usually at.work after a short time. I have purposely 
avoided any reference to the changes brought about in 
the chemical nature of a soil by the addition or cutting 
off of- air, &c.; and for the same reason—to keep your 
attention directed to the root-hairs as living cells exposed 
to the influence of a definite environment—I have left out 
of account some questions of food-supply. These matters 
do not invalidate anything said above, but they do pro- 
foyædly affect the problems of the diseases of plants, and 
eSpécially those diseases which start from the roots. 





ON THE PROPOSAL TO ESTABLISH A PER- 
MANENT COLONIAL MUSEUM IN LONDON 


THE proposal to continue the present Colonial and 
` Indian Exhibition at South Kensington having met 
With a good deal of support, it is worth while to examine 
it on its merits ; quite apart from the popular accessories 
of music, illuminations, &c., the continued existence of 
which depends upon altogether different considerations. 

The first point for examination is whether such a per- 
manent exhibition or museum would materially and use- 
fully supplement or form a real addition to the existing 
public institutions of London, for upon the determination 
of this question the decision ought largely to depend. 

On a general review of the vast collection of objects 
exhibited in the present Exhibition, they are seen to be 
mainly included under the four following categories :— 

(1) Natural history objects, or specimens of the animal, 
vegetable, and mineral kingdoms of Nature. 

(2) The raw products derived from them, and their 
economic applications. 

(3) Art of every description, with which may be in- 
cluded objects bearif'g upon archeology and ethnotogy. 

(4) Manufactures of all kinds. 

{1) With reference to natural history, it can scarcely 
be a public détideratum to attempt to form a new 
museum of this kind when there exists, within a few 
hundred yards of the Exhibition, the finest collection in 
the world in the great national Museunt of Natural 
History. There the animals, plants, fossils, and minerals 
not only of the British colonies, but of the whole 
known world, are exhibited with a fullness and in a 
manner that there could not be a possibility of in-any 
way approaching. 

(2) Then, as regards the economic uses of the veget- 
able kingdom at least—such as food-products, drugs, 
timbers, &c.—thg mation possesses in the Museum of 
Kew Gardens a probably unrivalled public collection 
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admirably exhibited. Many years of energy and a very 
large expenditure of time and money would fail to make 
up again such a collection as this has now become. 

(3) Objects of at both ancient and modern form a very 
striking and importantportion of the Exhibition” It is 
probable, however, that the best part of those which are 


not on loaf have been sold or otherwise disposed of, and 


thus are not available for future exhibition. But with the 
South Kensington Museum at our doors, the initiation of 
a new art collection cannot be needed; whilst as for 
objects illustrative of ethnology and archaeological speci- 
mens, they are, it is needless eto say,emagnificently 
displayed in the galleries of the old British Museum m 
Bloomsbury. 2 

(4) There remains only the commerci&§l products ard 
manufactures of the colonies and India, and, so far as I 
am aware, there exists at present no general public col- 
lection of such articles. Here then, it appears to me, we 
have a reasonable basis for the formation of a permanent 
museum. A public collection of trade samples is a real 
want in London. 

It appears, then, from the above observations, that no 
necessity exists for a new general museum of colonial 
and Indian productions, inasmuch as the public is already 
amply provided with other museums which illustrate 
fully nearly all the objects and articles proposed to be 
exhibited in the new one® : 

There is also good reason to think that the multi- 
plication of museums is undesirable as well eas un- 
necessary. We are not without experience of this, and 
the history of the late India Museum is quite to the point. 
The vast collections brought together by the Honourable 
East India Company were quite similar in kind to 
those it is now proposed to form, and illustrated very 
thoroughly the productions of India. But the Museum 
never attracted public interést or proved of much practical 
utility ; many departments were neglected, the specimens 
badly conserved, and not available for consultation or 
study, and at last its condition having become somewhat 
of an official scandal, it was, six or seven years ago, broken 
up and dispersed. It bears strongly on the remarks above 
made that the collections ‘had to be distributed among 
the very museums which I have there enumerated. No 
doubt additions of much value thus accrued to them ; but 
there was also an immense mass of duplicate and 
damaged material, some of which at least was destroyed. 
After this experience it seems scarcely credible that a 
proposal to form again another general /zd@a2 Museum 
in London wil] be seriously entertained, whatever may be 
the case as regards the colonies. But in the latter, as in 
the former, it is almost certain that from similar causes a 
few years would witness the same history and a similar 
termination. 

It is then, I believe, in a permanent museumeof trade 
samples and of the commercial products of our colonies 
thata really useful outcome of the present Exhibition is to 
be sought. The precise scope and character of such a 
museum would of course require careful consideration ; 
but there is a great and increasing want of same central 
emporium of a public character where authéntic samples, 
accurately determined and labelled, can be readily in- 
spected and examined by those interested in commercial 
pursuits. The collection might well be arranged geo- 
graphically, and should be accompanied by maps, trade 
statistics, and other aids tg inquiry. Under able maage- 
ment such a museum woul be capable of rendering’great 
service to the commerce of Yue Empire, and be the means 
of bringing into trade the numerous neglected products of 
the world, I may add, parenthetically, that it would also 
re§Yeve the staffs of our chief scientific establishments of a 
good deal of work, involving often much sacrifice of time, 
which now falls upon them, though *outside the scope of 
their duties. 

The situation of such a museum should, however, be 


Sept. 30, 1886 | 


NATURE 526 








readily accessible to business men, and, would be prefer 
ably in or close to the City rather than in the West End 
of London. HENRY TRIMEN 

ry 





NOTES* 


‘THE International Geodetic ‘Conference will Sssemble in 
Berlin on October 20. Its principal business will be to deli- 
berate on the best method @f executing the resolutions arrived at 
at Rome and Washington in 1883 and 1834 respecting the actual 
measurement of a degree on the earth’s surface, and likewise in 
reference to a scientific survey of the European continent. The 
adoption by all nations of Greenwich as the first meridian, in 
accordance with the decision taken at Washington, is to be 
strictly enforced in practice. The introduction of international 
normal time, on the other hand, has had to be postponed, 
owing to insuperable practical difficulties connected with 
ordinary business life. In order to promote the project of any 
international survey of the entire globe, it is proposed to establish 
a Centra] Geodetic Office in Berlin. 

THE Association for the Improvement of Geometrical Teach- 
ing has revised its ‘Syllabus of Elementary Geometrical 
Conics,” and is abgut to publish the same, with three figures 
lettered in accordance with the enunciations of the Syllabus. 
The work will be ihterleaved to allow of teachers and students 
supplying their own proofs, and will, it is hoped, appear early 
in November. Messrs, Swan Sonnenschein are the publishers. 

THE Bombay Government has just issued a long resolution 
on the subject of technical education, which is one of special 
importance to India. The resolution lays down the outlines of 
the scheme which it favours under three heads—agriculture, art, 
and mechanical industries. It proposes that the College of 
Science at Poonah should be a central institution for the teach- 
ing of higher agriculture, and that local classes and schools 
should be established throughout the province under the super- 
vision of district officers and of the Educational Department. 
The Jamsetjee Jeejeebhoy School of Artin Bombay is to be 
the centre of Government efforts for the purpose of art teaching, 
and a report is called for as to the propriety of obtaining addi- 
tional teaching. The question whether a technological institute 
for mechanical industries should be established is discussed at 
some length, and the Government expresses the opinion that the 
time for doing so has ngt yet come. Meanwhile, it is suggested 
that the Committee of the Ripon Memorial Fund should form 
itself into an a sociation for promoting technical education in 


Bombay city, the Government promising to give it the utmost, 


possible aid. The main dependence of other parts of the pro- 
vince must be upon the high schools for elementary science, and 
ipon such igstitutions as may be started by means of local efforts. 
The resolution concludes by saying that the scheme is not aca- 
lemic, but that it is meant to enhance the well- -being of the 
people at large by giving increased employment to labour and 
capital, and by cementing harmonious relations between them. 


THE Interwational Congress of Orientalists was opened at 
Vienna on the 27th inst., under the presidency of the Arch- 
luke Rénier. This is the seventh Congress of this body, the 
orevious ones having been held at Paris in 1873, at 
London in 1874, St. Petersburg in 1876, Florence in 1878, 
Berlin *in 1881, and Leyden in 1883. The Austrian Minister 
of Publ Instruction welcomed fi remes of whom there 
vere about 300, in the name of thf Government. 


Dr. SCHWEINFURTH has, in the interests of science, ad- 
lressed to alb Europeans, especially physicians, residing ia 
Sgypt, an inquiry as to whether, so far as they are aware, 
amilies of Northern origtn settling in Egypt do, or do not, die 
ut within three generations, or whether the race is capable of 
weing perpetuated beyond that limit. 








WE are requested to annqunce that the seventh annual 
Cryptogamic and Botanical Meeting of the Essex Field Club 
will be held on Friday and Saturday, October 15 and 16, in 
Epping Forest, the head-quarters for the day being at Buckhurst 
Hill, A large number of wel- known botanists have promised 
to take part in the meeting, and the naming and arrangement vf 
the specimens collected will be in the hands of Dr. Cooke, Rev. 
Canon Du Port, Dr. Wharton, Mr. Worthington Smith, ard 
other fungologists. Botfnists and others desirous of attending 
should communicate with the Hon, Secretary, Buckhurst Hill, 
Essex. Pe 


THE U.S. Hydrographic Office has received the following note : 
—‘‘ August 31, at9.45 p.m., the steamer City of Palatka, Capt. 
Vogel, when a mile and a half north of Martin’s industry light- 
ship (off the coast, scuth of Charleston), in eight fathoms and 
a half of water, experienced a terrible rumbling sensatéon, 
lasting a minute and a half. There was quite a heavy sea from 
the south-east after leaving Charleston Bar at 5.30 p.m. When 
this rumbling sensation took place the wave-motion ceased. It 
was a perfett calm during the rumbling; after that the usual 
motfon of the south-east swell took place. The wind at the time 
was south-west, light, weather cloudy, barometer 30'1, thermo- 
meter 80°. The sensation resembled a ship scraping a pebbly 
pottom, and the vibration of the ship was very great.” 


H.R.H. THE PRINCE OF WALES has decided that the Colonia! 
and Indian Exhibition shall close on the evening of Wednesday, 
November 10. 


WE hear that the first of the Grocers’ ‘‘ Medical Research 
Scholarships ” has been awarded to Dr. Sims Woodhead of 
Edinburgh. The value of the award is 2507. © 


“ PHILIPS’ Planisphere, showing the Principal Stars visible 
for every Hour in the Year” (London: George Philip and 
Son), is perhaps the best means yet devised of getting a pre- 
liminary acquaintance with the aspect of the sky. It consists of 
a movable disk representing the celestial sphere, and a fixed 
horizon corresponding to the latitude of London. On the edge 
of the disk are inscribed the signs of the*zodiac, the months 
and days of the year ; on the horizon, the hours of the day and 
night. By merely rotating the disk until any given day and 
hour are brought to coincide, the stars above the visible horizon 
of London at that time come into view. A continuance of the 
movement from east to west exhibits ten apparent revolutions of 
the stars. Each successive group on the chart rises and gets in 
its proper order, while its distance from the sun at any selecte: 
date can be estimated by following a line drawn from the 
celestial pole to the corresponding section of the disk. Its point 
of intersection with the ecliptic indicates the position of the sun. 
The same lines show the differences between solar and sidereal 
time throughout the’ year. A very little attention wil? enable 
the student to distinguish the circumpolar stars, to track the 
course of the Milky Way among the constellations, and to 
acquire some rough notion of the magnitůdes of the principal 
stars. Quite a little stock of uranographical information, in 
short, is conc®ntrated in this ingenious toy. + 


A CAREFUL revision of the hydrographic map of the Lake vi 
Geneva has been lately made by M. Hornlimann, soundings 
being taken by the steel-wire method. It is shown that between 
Lutry, Ouchy, Evian, and La Tour-ronde the bottom of the lake 
is absolutely horizontal. For distances of 2 kilometres and more 
the differences of depth did not exceed o*10 to o'15m. (being ° 
thus quite within the limits of observational error. The poirt 
of greatest depth was met with in the line which joins the 
mouth of the Flon, below Lausanne, and the church of Evian, 
7km. from the Swiss side and 5 from that 9f Savoy. This was 
310 m. (say 1034 feet). The bottom of the lake is here abou: 
219 feet above the sea. 
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THE earthquakes still continue in North America. Fresh 
shocks were felt at Charleston andther places in the south at five 
o’clock on the afternoons of the 27th and 28th inst. Shocks of 
earthquake were also at the same hour distinctly felt in Columbia, 
Augusta, and Savannah. e 


A SHARP shock of earthquake occurred at Constantinople at 
lylf-past four on the morning of the 26th inst., but no damage 
was done. At about a quarter to five n the same moyning two 
sharp shocks in rapid succession were felt in Smyrna and the 
neighbourhood. a í 

e 


AN earthquake was felt at Aumale on the 22nd inst. at 
41 a.m. ; four shocks were reported. 


THE White Island volcano, in the Bay of Plenty, off the North 
Island coast, New Zealand, is in active eruption, and sending 
fofth a vast column of flame and smoke, rising to a height of 
100 feet. : 


THE Ceylon branch of the Royal Asiatic Society has decided 
to print čz eatenso a translation of Prof. Virchow’s monograph 
on the Veddas. An abridgment will appear in the forthcoming 
number of the Society’s Proceedings. ` 


From the Cambridge University Press the following new 
publications are announced :—‘‘A History of the Theory of 
Elasticity and of the Strength of Materials, from Galilei to the 
Present Time,” vol. i. ‘‘Galilei to Saint-Venant, 1639-1850, ” 
by the late I. Todhunter, D.Sc., F.R.S., edited and completed 
by Karl Pearson, M.A. ‘Lectures on the Physiology of 
Plants,” by S. H. Vines, M.A., D.Sc., Fellow of Christ’s Col- 
leg#. “Travels in Northern Arabia in 1876 and 1877,” by 
Charles M. Doughty, of Gonville and Caius College (with 
illustrations). ‘‘The Scientific Papers of the late Prof.: J. 
Clerk Maxwell,” edited by W. D. Niven, M.A. 


Messrs. Crospy LockwoopD ‘AND Co. announce the fol- 
lowing books for the forthcoming season :—‘‘ Modern Engines 
and Boilers: Marine, Locomotive, and Stationary,” by Walter 

. Hutton, Civil gnd Mechanical Engineer (with upwards of 
300 illustrations). ‘‘The Works’ Managers Hand-book of 
Modern Rules, Tables, and Data, for Civil and Mechanical 
Engineers, &c.,” by Walter S. Hutton (third edition). ‘‘ The 
Portable Engine, in Theory and Practice,” by W. D. Wans- 


brough (with numerous illustrations). ‘‘ Expansion of Structures ` 


by Heat,” by John Keily, C.E., late Indian Public Works and 
Victortan Railway Departments. ‘‘Safe Railway Working,” 
by Clement E. Stretton, C.E. ‘‘ Drainage of Lands, Towns, 
and Buildings,” a practical treatise, being an abridgment of the 
works of the late G. D. Dempsey, C.E., with extensive addi- 
tions by D. Kinnear Clark, M.Inst.C.E. ‘‘ Trusses of Wood 
and Irom: Practical Applications of Science in determining the 

tresses, Breaking Weights, Safe Loads, Scantlings, and details 
of Construction,” by William Griffiths. ‘‘ Shoring and its 
Application,” a mamal for students, by George H. Blagrove 
(with numerous illustrations). 


H. K. Lewis has in preparation ‘‘An Iiftroduction to 
Practical Bacteriology,” by Edgar M. Creokshank, M.B. 
Lond., F.R.M.S., Demonstrator of Physiology, King’s College, 
London (2ad edition)’; also, by the same authog, ‘* Photographs 
of Bacteria: an Investigation into the Value of Photography for 
delineating Preparations of Bacteria” (illustr&ed with 50 
permanent autotypes and numerous wood engravings). 


3 THE following publications are announced by Messrs. W. and 
R. Chambers :—‘‘ Natural History: its Rise and Progress in 
Britain, as developed in the Life and Labours of*Leading Natu- 
ralists,” by ProfeH® Alleyne Nicholson (Aberdeen). This will 
form vol. i. of a series called ‘‘Chambers’s British Science 





Biographies,” of which series the second volume, by Prof. 
Lapworth (Birmingham), will cover the field of British Geology. 
Other new books by,the same publishers are: ‘Recent Travel 
and Adventure,” with illustrations ; and ‘‘ Lessons in Elementary 
Dynamics,” by H. G. Madan, M.A., Science Master*in Eton 
College. ® i . 


THE grease of sheep’s wool, a substance hardly utilised 
hitherto, may now find use, according to a process lately brought 
before the French National Society of Agriculture by M. Rohart. 
He finds that, brought to its pointeof fusion it very readily 
absorbs certain sulphur-compounds ; thus it will fix as much *as 
100 times its volume of sulphuretted hydrogen ; and so treated 
it becomes saponifiable in the cold state. M°“ Rohart presented 
some excellent soap made from the grease. The operation 
required takes less than an hour, whereas soaps with a base of 
soda generally take 6 to 8 hours in their production. Moreover, 
the saponification can be obtained completely without caustic 
alkalies, and simply with alkaline carbonates ; a new scientific 
fact, applicable to all fatty matters when sulphurised. Thus a 
great economy is possible. This sulphurised soap is recom- 
mended by M. Rohart, ¿zer alia, for use in vine-cultivation. 

e 

IN a recent thesis on the modification of plants by climate, 
Mr. Crozier, of Michigan University, considers it established 
“ that as plants move from the locality of their largest develop- 
ment towards their northern limit of growth, they become"dwarfed 
in habit, are rendered more fruitful, and all parls become more 
highly coloured, Their comparative leaf surface is often increased. 
their form modified, and their composition changed. Their 
period of growth is also shortened, and they are enabled to 
develop at a lower temperature.” - 


THE successful cultivation, since 1884, of the Ramie or China 
grass plant (Boehmeria nivea) on the Champ-de-]’Air at Lausanne 
(altitude 520 m.), by Prof. Schnetzler, is an interesting fact in 
botany, This shrub, a native of China and Sumatra, has been 
grown in the south of the United States and of France for thirty 
years. Recently it has been introduced into Algeria, There is 
of course a striking difference in the conditions of temperature 
between Lausanne and the places in Asia where Ramie is grown. 
While the latitude of the latter is from’15° to 35°, that of Lau- 
sanne is 46° 31. The mean temperature at Lausanne ts 9°'5 C. 
Last winter the plants underwent long periods of great cold ; in 
one case, ¢.g., the thermometer being below zero for 124 hours, 


. with a minimam on the ground of — 12°'5 C. 


THe question of telephony v. telegraphy hes been recently 
discussed by a wellknown German electrician, Dr. ẹWietlisbach. 
The chief hindrance to the use of the telephone for long distances 
is, he points out, of a financial, not of a technical, nature. A 
telephone-line 2000 km. long costs considerably over a million 
marks. Itis still possible to speak very wel this distance ; but 
even supposing the line were in constant use qaygand night, the 
receipts must be § marks (say shillings) a minute to make it pay. 
In telephone work, however, the line is in use only a few hours 
daily ; hence a short conversation would cost at least 50 marks 
(22, 10s.). „That is, of course, too dear for ordinary traffic. The 
telegraph works, with almgst the same speed, more than ten 
times more cheaply. Thus@the question as to rivalrj between 
telephone and telegraph a4 its settlement. The telephone, 
up to about 509 km. distance (say 310 miles), will more and 
more displace the telegraph, and find an extension which the 
felegraph would never reach. But for greater distances the 
telegraph must keep the upper hapd. Thus telephone and 
telegraph are really not rivals, but fitted to supplement each 
other. 
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WE have received the report for the past year of the School 
of Mines, Ballaarat, an irfslitution which its Council believe is 
in a fair way of becoming the leading School pf Science in the 
colony of Victoria. The increasing number of the students 
who avail themselves of the constantly &xtending opportunities 
for instruction offered by the School renders additiona® teaching 
power a necessity, and this requires, first of all, an increased 
income. It is to be hoped that the Council have been successful 
in its request for double the present annual subsidy from the 
Government. A School of Mines is perhaps the most imme- 
diately useful and Saying orè a young community can have. A 
new’afid enlarged museum has been added to the School, and 
Mr, Oddie, the Vice; President, has undertaken at his own ex- 
pense to erect and equip an astronomical observatory. Two 
rooms, each 16 feet by 18, were erected when the report was 
drafted, and in one of these a 12-inch Newtonian reflector has 
been placed in position. The second room is to be utilised for 
spectrum analysis, solar physics, testing specula, &c. A system 
of meteorological observations with the latest instruments, in 
connection with the Melbourne Observatory, has also been in- 
troduced. A recent task of the School authorities, in which 
many of our readers may be presumed to be interested, is the 
collection of rocks &nd minerals representing the geology of 
Western Victoria in the Colonial end Indian Exhibition. 
At the close of the Exhibition it will be presented tothe Museum 
of the Geological Survey of Great Britain, The reports of the 
individuaf professors show progress in almost every direction— 
in the number of students, of subjects taught, and of average 
attendances of each student. We observe that the benefits of 
the School are largely extended by means of a concession from 
the Government railways permitting students to travel over long 
distances at exceedingly low fares. This is one of those con- 
cessions which cost so little, yet are worth so much, and which 
are more common in the United States or the colonies than 
they are in England. 


IN a-very interesting paper contributed to the Bulletin 
of the Essex Institute of Salem, Mr. A. McFarland Davis 
writes on some of the games of the Indian tribes of North 
America, Several of these are described at considerable 
length, mostly from the early Jesuit records. Lacrosse is the 
first and most important of these ; it was, as it is now, purely a 
game of s{ill, but it was a contest of grave importance, not a 
mere pastime, and was® domesticated over a wide extent of 
territory. Another very widely-spread game was “platter,” 
which was played with dice, and was wholly a game of chance ; 
the third was a game of chance and skill combined, and in some 
of its forms was exceedingly complicated. It was called 
“straws,” because a bundle of straws was divided, the game 
turning on thé odd or even numbers in the heaps. It resembles 
the celebrated Chinese game of fantan, which forms one of the 
principal sources of revenue of one European colony in the East. 
Sundry other gamgs not so widely spread as these are also 
described by My. Davis. The extraordinary importance at- 
tached to these Barħes, the strange and solemn ceremonies with 
which they were frequently initiated, give them an interest in 
the eyes of anthropologists beyond that of mere curiosity. 


THE additions to the Zoological Society’s Gardens during the 
past weak include a Rhesus Monkey (Macacus rhesus) from 
India, presented by Mrs. Faulkner; $vo Golden Eagles (Aguila 
chrysaetos) from the Isle of Mull, [rgylishire, Scotland, pre- 
sented by His Grace the Duke of Argyll, K.G., F.Z.S.; a 
Stock Dove (Columba enas), British, presented by Mr. Charles 
Whymper, F.Z.%.; an Anaconda (Eunectes murinus) from 
South America, deposited ; a Lesser White-nosed Monkey (Cer- 
copithecus petaurista) from West Africa, purchased ; a Maned 
Goose (Bernicla jubata) from Australia, received in exchange ; 
a Spotted Hyzna (Hyena crocuta), born in the Gardens. 
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STELLAR PHOTOMETRY.—Mr. Chandler, of Cambridge, 
U.S., presented an interesting and important paper to the 
Section of Mathematics and Astronomy of the American Asso- 
ciation at the recent meeting, the sitle being ‘‘ A Comparative 
Estimate of Methods and Results in Stellar Photometry.” Ac- 
cording to the accouñt of the paper given in Science (vol. viii., 
No. 187), Mr. Chandler togk for his text the general statement , 
that instrunrental photometry had thus far proved a failure ; that 
is, it had not developed a more uniform scale than Argelander’s, 
nor had the accuracy of individuad determinations been in- 
creased, but they were, on the contrary, far more uncertain than 
the old differential naked-eye estimates. In support of his views 
Mr. Chandler showed that, for stars of Argelander’s scale be- 
tween magnitudes 2 and 6, the photometric catalogues of Seidel, 
Peirce, Wolf, Pickering, and Pritchard differed among them- 
selves as much in their measures of what Argelander called a 
difference of one magnitude, as they did in their measures o? 
his successive magnitudes. Their average values of the logarithm 
of the light-ratio for one of Argelander’s magnitudes between 
2 and 6, ranged between ‘30 and °38, about *35 for the mean of 
all the above-mentioned catalogues. Between magnitudes 6 and 
9 of Argelander’s scale, the catalogues of Rosén and Ceraski 
averaged about "35 for the light-ratio, while Pickering’s late 
results with the meridian photométer gave (between magni- 
tudes 6 and 8'5) ‘48 instead of ‘35 for this ratio. Coming 
to accidental errors, Mr. Chandler showed that, from a dis- 
cussion of the naked-eye estimates of Gould, Sawyer, and 
himself, the probable error of a single estimate was a 
little over + ‘o6 of a magnitude when the stars were 
at considerable distances from each other, and about + ‘o5 
of a magnitude when near ; while the probable error of a single 
measure in the ‘‘ Harvard Photometry” was +'17 of a magni- 
tude, and in the ‘‘ Uranometria Oxoniensis” about -+'10 of a 
magnitude. The large residuals in the ‘‘ Harvard Photometrye 
appear to arise, according to Mr, Chandler, from the wrong 
identification of stars in many cases, one instance being cited 
where no bright star exists in or near the place given in the 
observing-list, on account of a misprint in the Durchmusie ung, 
and yet some neighbouring star was observed on several nights - 
for it. The author, in conclusion, pointed out that we must 
obtain better results from photometers if we ever expect to use 
their results for the detection or measurement of variable stars, e 
since several variables have been detected, and' their periods and 
light-curves well determined by eye-estimates, whose whole 
range of variation is no greater than the whole range of error in 
the photometric observations upon a single star with the meridian 
photometer. 


A New OBSERVATORY IN LA PLATA.—In the Bulletin 
Astronomigque, tome iii. Août 1886, M. Mouchez giveg an 
account of a new Observatory which is being built in the town 
of La Plata. The Observatory appears to have a remarkably 
good instrumental equipment, including a telescope of o’Som. 
aperture, an ‘‘ équatorial condé” of 0'43m. aperture, a meridian 
instrument of 0°22m. aperture, an apparatus for celestial photo- 
graphy of the same dimensions as that of MM. Henry at the 
Paris Observatory, a Thollon spectroscope with objecttve of 
o’25m. aperture, besides a collection of geodetical instruments. 
The new Observatory is under the direction of M. Beuf, lately an 
officer in the French Navy, and his first effoyts are to be directed 
towards the carrying out of a geodetic survey of the vast terri- 
tory of the province, including the measurement of an extensive 
meridian arc in¢he plains of Chaco and Patagonia, The mea- 
surement of this arc will supply a want which has Been long felt by 
geodesists, and will give new and valuable data for an increase in 
our knowledge of the terrestrial spheroid. He trusts that M. 
Beuf will be succgssful in this arduous and important under- 
taking, and also that he will have suffivient energy, and be 
supplied with assufficient staff of observers, to work to advantage 
the numerous and powerful imstruments which the Observatory 
possesses. 

e 

HELIOMETRIC OBSERVATIONS OF THE PLEIADES.—In the 
note on this sybject, printed in last week’s “ Astronomical 
Column,” the words “‘since 1860” should read ‘‘since 1840,” 
the latter being the date of Bessel’s detér#iinations resulting 
from his observations with the Königsberg heliometer made 
during the years 1829-41. 
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ASTRONOMIÇAL PHENOMENA FOR THE 
j WEEK 1886 OCTOBER 3-9 


{ FOR the reckoning of time the civil day, commencing at 
A Greenwich mean midhigh}, counting the hours on to 24, 
is here employed.) 


At Greenwich on October 3 

un rises, 6h. 6m. ; souths, 11h. 49m. 1°75. ; sets, 17h, 32m. ; 
decl. on meridian, 4° 2' S.: Sidereal Time at Sunset, 
18h. 21m. . 

Moon (at First Quarter October 4) rises, 12h. 26m. ; souths, 
16 54m.; sets, 2th. 20m. ; decl, on meridian, 18° 28’ S. 


Planet Rises Souths Sets Decl. on meridian 
. m, h. m. h m. K a 
Mercury 6 26 12 5 17 44 4 528S. 
Venus ... 4 34 I0 55 17 16 3 23N. 
Mars ... ... IO 44 3455 19 6 20 45 S. 
Jypiter... 6 30 ... 12 8 17 46 4 54 S. 
aturn .. ... 22 43* ... 646 I4 48 21 24N. 


* Indicates that the rising is that of the preceding evening. 
Occultations of Stars by the Afoon (visible at Greenwich) 
e Corresponding 


Oct. Star Mag. Disap. Reap. pres nee 
inverted image 
"oho om h. m. go te 
6 .. B.A.C. 7097 ... 6 l. 22 33... 23 42 ... 142 312 
8... eM Aquarii... ... 5h... 22 29 near approach 39, — 
Oct. h. 
9 .. I7 Jupiter in conjunction with the Sun. 
Variable Stars 
Star R.A. Decl. 
ho m wui h. m. 
Algol ... a 4. 3 08... 40 31 N.... Oct. 4, 2I 20 m 
AJ auri 3544..1210N... 4, 6, 4 9m 
eminorum 6574..2044N.... 5, 4, 2 0M 
ô Libree . 14549... 8 45... 54, 5, II 
U Corone ... ... I5 136...32 4N... » 5,21 10 m 
S Scorpii . 16 10°9...22 37S... 4, 9, M 
U Ophiuchi... ... 17 10... 1 20N... „ 3, 2 6m 
5 and at intervals of 20 8 
U Sagittarii.. ... 18 25'2 ... 19 I2 S. ... Oct. 5, 0 om 
» 8 9 oM 
ef Lyre... 18 45°9...33 14 N. o 4, 5, 3 Om 
R Aguile 19 09.. 8 AN... 4, 6, M 
ô Cephei » 22 24°9...57 50N.... 5, 9, 0 oM 


M signifies maximum ; #2 minimum. 
Metcor Showers - 

The coming week is usually a somewhat less fruitful one for 
meteors than the one just past. The Arie¢éds, October 7, R.A. 
31°, Decl. 9° N., form the principal shower ; a radiant in Musca, 
R.A.°46°, Decl. 26° N., and another near Polaris, R.A. 133°, 
Decl. 79° N., are also,active at this time. : 





METEORITES, METEORS, AND SHOOTING- 
STARS! 


Y OU are kindly giving to me an hour to-night in which I may 
speak to you. Ido not have enough confidence in myself 
to justify me in speaking to such an audience as this upon one of 
those broad subject that belong equally to all Sectigns of the 
Association. The progress, the encouragements, and the diffi- 
culties in each field are best known to the workers in the field, 
and I should doeyou little good by trying to sum ùp and recount 
them. Let me rather err, then, if at all, by going to the oppo- 
site extreme. ` 
Two years ago your distinguished President instructed and de- 
lighted us all by speaking of the pending probims of astronomy, 
what they are, and what hopes we have of solving them. To 
one subject in this one science, a subject so subordinate that he 
very properly gave it only brief notice, I ask your attention. I 
Propose to-state some propositions which we may believe to be 
probably true about the meteorites, the meteors, and the shooting- 
stars, 
In trying to interest you in this subject, so emote from the 
studies of most of ypu, I rely upon your sense of the unity of all 
* Address to the American Association for the Advancement of Science, at 


Buftalo, August 18, 1886, by Prof. H. A. Newton, of New Haven, the 
retiring President of the Association. 


science, and at the same time upon the strong hold which these 
weird bodies have ever had upon the imaginations of men. In 
ancient times temples were built over the meteorite images that 
fell down from Jupiter, and divine worship was paid them ; and 
in these later days a næteorite stone that fell last ye@r in India 
became tye object of daily anointings and other *ceremgnial 
worship. In the fearful imagery of the Apocalypse, the terrors 
are deepened by there falling “from heaven a great star burning 
as a torch,” and by the stars of hgaven falling ‘‘unto the earth 
as a fig tree casteth her unripe figs when she is shaken of a great 
wind.’ The ‘great red dragon having seven heads and ten 
horns, and upon his head seven diaglems,” iẹ presented in the 
form of a huge fire-ball. ‘‘ His tail draweth the third pat of 
the stars of heaven, and did cast them to the earth.” Records 
of these feared visitors, under the name of flying dragons, are 
found all through the pages of the monkish chroniclers of the 
Middle Ages. The Chinese appointed officers to record the pas- 
sage of meteors and comets, for they were thought to have some- 
what to say to the weal or woe of rulers and people. 

By gaining in these later days a sure place in science, these 
bodies have lost their terrors; but so much of our knowledge 
about them is fragmentary, and there is still so much that is mys- 
terious, that men have loved to speculate about their origin, their 
functions, and their relations to other bodies in the solar system, 
It has been easy, and quite common too, to make these bodies 
the cause of all kinds of things for which, other causes could 
not be found. 

They came from the neocon; they cames from the earth’s vol- 
canoes ; they came from the sun; they'came from Jupiter and 
the other planets ; they came from some destroyed planet ; they 
came from comets; they came from the nebulous mass from 
which the solar system has grown; they came from the fixed 
stars ; they came from the depths of space. - 

They supply the sun with his gadiant encrgy ; they give the 
moon her accelerated motion ; they break in pieces heavenly 
bodies; they threw up the mountains on the moon ; they made 
large gifts to our geological strata ; they cause the auroras ; they 
give regular and irregular changes to our weather. 3 

A comparative geology has been built up from the relations 
of the earth’s rocks to the meteorites ; a large list of new animal 
forms have been named from their concretions; and the possible 
origin of life in our planet has been credited to them. 

They are satellites of the earth ; they travel in streams, and 
in groups, and in isolated orbits ‘about the sun ; they travel in 
groups and singly through stellar spaces ; it is they that reflect 
the zodiacal light ; they constitute the tails of comets ; the solar 
corona is due to them ; the long coronal rays are meteor streams 
seen edgewise. j 

Nearly all of these ideas have been urged by men deservedly 
of the highest repute for good personal work in adding to human 
knowledge. In presence of this host o speculations it will not, 
I hope, be a useless waste of your time to inquire what we may 
reasonably believe to be probably true, Andif Ishall have no new 
hypotheses to give you, I offer as my excuse that nearly all pos- 
sible ones have been already put forth. This Association exists, 
it is true, for the advancement of science, but science may be 
advanced by rejecting bad hypotheses as well as by framing good 
ones. ° 2 . 

I begin with a few proposilions about which there is now 
practical unanimity among men of science. Such propositions 
need only be stated. The numbers that are to be given express 
quantities that are open to revision and moderate changes. 

(1) The luminous meteor tracks are in the upper part of the 
earth’s atmosphere. Tew, if any, appear at a*height greater 
than one hundred miles, and few are seen below a height of 


‘thirty miles from the earth’s surface, except in rare cases where 


stones and irons fall to the ground. All these meteor tracks dre 
caused by bodies which come into the air from without. 

(2) The velocities of the meteors in the air are compargble with 
that of the earth in its orb about the sun. It is not easy to de- 
termine the exact values ¥& those velocities, yet they may be 
roughly stated as from fift§to two hundred and fifty times the 
velocity of sound in the air, or of a cannon-ball. . 

(3) It is a necessary consequence of these velocities that the 


emeteors move about the sun and not about the @arth as the con- 


trolling body. 

(4) There are four comets related to four periodic star-showers 
that come on the dates April 20, August 10, November 14, and 
November 27. The meteoroids which have given us any one of 
these star-showers constitute a group, each individual of which 
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moves in a path which is like that of the cotresponding comet. 
The bodies are, howevef, now too far from one another to influ- 
ence appreciably each other’s motions. ` 

(5) The ordinary shooting-stars in their appearance and phe- 
nomena tlo not differ essentially frona the individuals in star- 
shgwers. ° ` 

(6) The meteorites of different falls differ from dne another 
in their chemical composition, in their mineral forms, and in 
their tenacity. Vet through all these differences they have pecu- 
liar common properties which distinguish them entirely from all 
terrestrial rocks. 

(7) The most glelicate rgsearches have failed to detect any trace 
of, organic life in meteorites. 

“These propositions have practically universal acceptance among 
scientific men. We go on to consider others which have been 
received with hesitation, or in some cases have been denied. 

With a great degree of confidence, we may believe that shoot- 
ing-stars are solid bodies, As we see them they are discrete 
bodies, separated even in prolific star-showers by large distances 
one from another. We see them penetrate the air many miles, 
that is, many hundred times their own diameters at the very 
Jeast. They are sometimes seen to break in two. They are 
sometimes seen to glance in the air. ‘here is good reason to 
believe that they glance before they become visible. 

Now these are not the phenomena which may be reasonably 
expected from a mass of gas. In the first place a spherical mass 
of matter at the @arth’s distance from the sun, under no con- 
straint, and having no expansive orgcohesive power of its own, 
must exceed in density air at one-sixth of a millimetre pressure 
(a density often obtained in the ordinary air-pump), or else the 
sun byes unequal attraction for its parts will scatter it. Caa 
we conceive that a small mass of gas with no external restraint 
to resist its elastic form, can maintain so great a density? 

But suppose that such a mass does exist, and that its largest 
and smallest dimensions ar® not greatly unequal ; and suppose 
further that it impinges upon the air with a planetary velocity ; 
could we possibly have as the visible result a shooting-star ? 
When a solid meteorite comes into the air with a like velocity, 
its surface is burned or melted away. Iron masses and many 
of the stones have had burned into them those wonderful 
pittings or cupules which are well imitated, as M. Daubrée has 
shown, by the erosion of the interior of steel cannon by the 
continuous use of powder under high pressure. They are imi- 
tated also by the action of dynamite upon masses of steel near 
which the dynamite explodes. Such tremendous resistance that 
mass of gas would have to meet! The first effect would be to 
flatten the mass, for it is elastic; the next to scatter it, for 
there is no cohesion. We ought to see a flash instead of a long 
burning streak of light. The mass that causes the shooting-star 
can hargly be conceived of except as a solid body. 

Again, we may reafonably believe that the bodies that cause 
the shooting-stars, the large fire-balls, and the stone-producing 
meteor, all belong to one class. They differ in kind of 
material, in density, in size. But from the faintest shooting- 
star to the largest stone-meteor, we pass by such small grada- 
tions that no clear dividing lines can separate them into classes. 
See wherein they are alike :— 

(1) Each appears as a ball of fire traversing the apparent 
heavens, just as a single solid but glowing or burning mass 
would do. 

(2) Each is seen in the same part of the atmosphere, and 
moves through js upper portion, The stones come to the 
ground, it ig true, but the luminous portion of their paths 
generally enfs kigh up in the air. 

(3) Each has a velocity which implies an orbit about the sun. 

(4) The members of each class have apparent motions which 
‘imply common relations to the horizon, to the ecliptic, and to 
the line of the earth’s motion. 

(5),A cloudy train is sometimes left along the track, both of 
the stone-meteor, and of the shootjmg-star. 

(6) They have like varieties colours, though in small 
meteors they are naturally less innse and are not so variously 
combined as in large ones. 

In short, if the bodies that produce the various kinds of fire- 
balls had justethe differences in size and fnaterial which we fipd 
in meteorites, all the differences in the appearances would be 
explained ; while, on the other hand, a part of the likenesses that 
characterise the flights point to something common in the astro- 
nomical relations of the bodies that produce them. 

This likeness of the several grades of luminous meteors has 


not been admitted by all, scientific men. Especially it was not 
accepted by your late Preside, Prof. J. Lawrence Smith, who 
by his studies added so much to our knowledge of the meteor- 
ites. The only objection, however, so far as I know, that has 
been urged against the relatignship of the meteorites and*the 
star-shower meteors, and the oyly objection which I have been 
able to conceive of that has apparent force is the fact that nu 
meteorites have betn secured that are known to have come from 
the star-sshowers. This objection is plausible, and has beem 
urged, both by mineralogists and astronomers, as a perfect reply 
to the argument for a common nature to all the meteors. 

But what is its real strength? ‘There have been in the last 
hundred years five or six star-showers of considerable ¢ntensity. 
The objection assumes that if the bodies then seen were like 
other meteors we should have reason to expect that among so 
many hundreds of millions of individual flights a large number 
of stones would have come to the ground and have been 
picked up. 

Let us see how many such stones we ought to expect. eA 
reasonable estimate of the total number of meteors in all of these 
five or six star-showers combined makes it about equa! to the 
number of ordinary meteors which come into the air in six or 
eight months. Inasmuch as we can only estimate the numbers 
seen in some of the showers, let us suppose that the total 
number for all the star-showers was equal to one year’s supply 
of ordinary meteors. Now the average annual number of stone- 
meteors of known date from which we have secured specimens 
has, during this hundred years, been about two and a half. 

Let us assume, then, that the luminous meteors are all of like 
origin and astronomical nature ; and further assume that the 
proportion of large ones, and of those fitted to come entirely 
through the air without destruction, is the same among the star- 
shower meteors as among the other meteors. With these two 
assumptions, a hundred years of experience would then lead u» 
to expect two, or perhaps three, stone falls from which we secure 
specimens during all the half-dozen star-showers put togetPer. 
To ask for more than two or three is to demand of star-shower 
meteors more than other meteors give us. The failure to get 
these two or three may have resulted from chance, or from some 
peculiarity in the nature of the rocks of Biela’s and Tempel’s 
comets. It is very slender ground upon which to rest a denial 
of the common nature of objects that are so similar in appear- 
ance and behaviour as the large and small meteors. 

It may be assumed, then, as reasonable that the shooting-starj 
and the stone-meteors, together with all the intermediate for.ns 
of fire-balls, are like phenomena. What we know about the 
one may with due caution be used to teach facts about the other. 
From the mineral and physical nature of the different meteor- 
ites, we may reason to the shooting-stars, and from facts vii 
blished about the shooting-stars we may infer something aba: 
the origin and history of the meteorites, Thus it is reasonabie 
to suppose that the shooting-stars are made up of such matter 
and such varieties of matter as are found in meteorites. On the 
other hand, since star-showers are surely related to comets, it is 
reasonable to look for some relation of the meteorites to the 
astronomical bodies and systems of which the comets form a 
part. 

This common nature of the stone-meteor and the shooting- 
stars enables us to get some idea, indefinite but yet,of great 
value, about the masses of the shooting-stars. Few meteoric 
stones weigh more than 100 lbs. The most productive stone 
falls have furnished only a few hundred pounds each, though t^ + 
irons age larger. Allowing for frazmems not found, and fo: 
portions scattered in the air, such meteors may be regarded a» 
weighing a tgn, or it may be several tons, on entering the ar 
The explosion of such a meteor is heard a hundred miles aroun | 
shaking the air and the houses over the whole region like an 
earthquake. The size and brilliancy of the fame of the ord:nary 
shooting-star is so much less than that of the stonemeteor thu 
it is reasonable*to regard the ordinary meteorvid as weighing 
pounds, or gven ounces, rather than tons. 

Determinations of mass have been made by measuring ta: 
light and computing the energy needed to produce the ligat.® 
These are to be regarded as lower limits of size, betause a large 
part of the energy of the me‘eors is changed into heat anl 
motion of the air. The smaller metcors visible to the naked 
eye may be tRought of without serious error as being of the size 
of gravel stones, allowing, however, not ¢ little latitude to the 
meaning of the indefinite word “‘ gravel,” F 

These facts about the masses of shooting-stars have important 


\ 


534 o 


consequences. Thè meteors, in'the first place, are not the fuel 
of the sun. We can fheasure an® compute within certain limits 
of error the radiant energy emitted by the sun. The meteoroids 
large enough to give shooting-stars visible to the naked eye are 
scatfered very irregularly thtougl the space which the earth 
traverses ; but in the mean each,is distant two or three hundred 
miles from its near neighbours. If these meteoroids supply the 
sun’s radiant energy, a simple computation sows that the aver- 
ae shooting-star ought to have a mass enormously greater than 
is obtained from the most prolific stone“fall. . 

Moreover, if these meteoroids are the source of the solar heat, 
their direct effect upon the earth’s heat by their impact upon our 
atmosphefe ought also to be very great: whereas the November 
star-showers, in some of which a month’s supply of meteoroids 
was received in a few hours, do not appear to have been fol- 
lowed by noticeable increase of heat in the air. 

Again, the meteoroids do not cause the acceleration of the 
moon’s mean motion. In various ways the meteors .do shorten 
theemonth as measured by the day. By falling on the earth and 
on the moon they increase the masses of both, and so make the 
moon move faster. They check the moon’s motion, and so, 
bringing it nearer to the earth, shorten the month. They load 
the earth with matter which has no momentum of retation, and 
so lengthen the day. The amount of matter that must fall upon 
the earth in order to produce in all these ways the observed ‘ac- 
celeration of the moon’s motion, has been computed by Prof. 
Oppolzer. But his result would require for each meteoroid an 
enormous mass, one far too great to be accepted as possible. 

Again, the supposed power of such small bodies, —bodies so 
scattered as these are, even in the densest streams,—to break 
up the comets or other heavenly bodies, and also their power, 
by intercepting the sun’s rays, to affect our weather, must, in 
absence of direct proof to the contrary, be regarded as insignifi- 
cant, So, too, their effect in producing geologic changes by 
adding to the earth’s strata has, without doubt, been very much 
ovefMestimated. During a million of years, at the present rate 
of, say, 15,000,000 of meteors per day, there comes into the air 
about one shooting-star or meteor for each square foot of the 
earth’s surface, 

To assume a sufficient abundance of meteors in ages past to 
accomplish any of these purposes is, to say the least, to reason 
from hypothetical and not from known causes, The same may 
be said of the suggestion that the mountains of the moon are 
dpe to the impact of meteorites, Enormously large meteoroids 
in ages past must be arbitrarily assumed, and, in addition, a 
very peculiar plastic condition of the lunar substance, in order 
that the impact of a meteoroid can make in the moon depres- 
sions ten, or fifty, or a hundred miles in diameter, surrounded 
by abrupt mountain walls two, and three, and four miles high, 
and yet the mountain walls not sink down again. 

The known visible meteors are not large enough nor numerous 
enough to do the various kinds of work which I have named. 
May wé@ not assume that an enormous number of exceedingly 
small meteoroids are.flogting in space, are falling into the sun, 
are coming into our air, are swept up by the moon? May we 
not assume that some of these various results, which cannot be 
due to meteoroids large enough for us to see as they enter the 
air, may be due to this finer impalpable cosmic dust ? Yes, we 
may make such an assumption. There exist, no doubt, multi- 
tudes of these minute particles travelling in space. But science 
asks not only for a true cause, but a sufficient cause. There 
must be enough of this matter to do the work assigned to it. At 
present we have no evitlence that the total existing quaptity of 
such fine material is very large. It is to be hoped that through 
the collection and examination of meteoric dust we may soon 
learn something about the amount which our earth receives. 
Until that shall be learned, we can reason only in general 
terms. So much matter coming into our atmosphere as these 
several hypotheses require would, without doubt, make its 
presence known to us in the appearance of our Sunset skies and 
in a far greater deposit of meteoric dust than has ever yet been 
proven. Š 
° A meteoroid origin has been assigned to the light of the solar 
carona, It is not unreasonable to suppose that the amount of 
the meteoroid matter should increase toward the sun, and that 
the illumination of such matter would be much greater near the 
solar surface. But it is difficult to explain upon Sich an hypo- 
thesis the radial struciare, the rifts, and the shape of the curved 
lines, that are marked features of the corona. These seem to be 
inconsistent with any conceivable arrangement of meteoroids in 
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the vicinity of the’ sun. If the meteoroids are arranged at 
random, there should be a uniform shaditg away of light as we 
go from the sun. If the meteoroids are in streams along 
cometary orbits, all fines bounding the light and shade in the 
coronal light should evidegtly bə projections of conic sacfions of 
which the syn’s centre is the focus. There are curved lines in 
abundance A the coronal light, but, as figured by observers ahd 
in the photographs, they seem to be entirely unlike such projec- 
tions of conic sections. Only by a violent treatment of the 
observations can the curves be ma@e to represent such projec- 
tions. They look as though they were due to forces at the sun’s 
surface rather than at his centre. If those complicated lines 
have any meteoroid origin (which s@ms very®unlikely), they 
suggest the phenomena of comets’ tails rather than meteòtotd 
streams or sporadic meteors. The hypothesis that the long rays 
of light which sometimes have been seen to extend several 
degrees from the sun at the time of the solar eclipse are meteor 
Streams seen edgewise, seems possibly true, but not at all 
probable. 

The observed life of the meteor is only a second, or at most a 
few seconds, except when a large one sends down stones to 
remain with us. What can we learn about its history and 
origin? 

Near the beginning of this century, when small meteors were 
looked on as some form of electricity, the meteorites were very 
generally regarded as having been thrown out from the lunar 
volcanoes. But as the conviction gained plaw@ that the meteor- 
ites moved not about the eagth, but about the sun, it was seen 
that the lunar volcanoes must have been very ‘active to have sent 
out such an enormous number of stones as are needed, in order 
that we should so frequently encounter them. \heg,it was 
further considered that there is no proof that lunar volcanoes are 
now active, and that when they were active they were more 
likely to have been open seas of lava, not well fitted to shoot 
out such masses, the idea of the lufar origin of the meteorites 
gradually lost ground. 

But the unity of meteorites with shooting-stars, if true, in- 
creases a hundredfold the difficulty, and would require that the 
comets have the same origin with the meteorites. No one 
claims that the comets came from the moon. 

That the meteorites came from the earth’s volcanoes is still 
held by some men of science, particularly by the distinguished 
Astronomer-Royal for Ireland. The difficulties of the hypo- 
thesis are, however, exceedingly great. In the first place, the 
meteorites are not like terrestrial rocks, Some minerals in 
them are like minerals in the rocks, Some irons are like the 
Greenland terrestrial irons. But no rock in the earth has yet 
been found that would be mistaken for a meteorite of any one of 
the two or three hundred known stone-falls. The meteorites 
resemble the deep terrestrial rocks in some particulars, it is true, 
but the two are also thoroughly unlike. è 

The terrestrial volcanoes must also have been wonderfully 
active to have sent out such a multitude of meteorites as will 
explain the number of stone-falls which we know, and which we 
have good reason to believe, have occurred. The volcanoes 
must also have been wonderfully potent. The meteorites come 
to us with planetary velocities. In traversing the thin upper air 
they are burned and broken by the resisting medium. Long 
before they have gone through the tenth part of the atmosphere 
the meteorites usually are arrested and fall to the ground. If 
these bodies were sent out from the earth’s volcanoes, they left 
the upper air with the same velocity with which they now return 
to it. What energy must have been given to the meteorite 
before it left the volcano, to make it traverse the®svhole of our 
atmosphere and go away from the earth with a planetary 
velocity. Is it reasonable to believe that volcanoes were ever so 
potent, or that the meteorites would have survived such a 
journey ? 

No one claims that the meteors of the star-showers, or their 
accompanying comet, came from the earth’s volcanoes? To 
ascribe a terrestrial origin to¥meteorites is, then, to deny the 
relationship of the shooting-si¥r and the stone-meteor, Every 
reason for their likeness is anSargument against the terrestrial 
origin of the stones. To suppose that the meteors came from 
any planets that have atmospheres involves difficulgies not unlike 
to, and equally serious with, those involved in the theory of a 
terrestrial origin. : R 

The solar origin of meteorites has been seriously urged, and 
deserves a serious answer. The first difficulty which this hypo- 
thesis meets is that solid bodies should come from the hot sun, 
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Besides this, they must have passed without destruction through 
an atmosphere of immense thickness. Then there is a geometric 
difficulty. The meteorite shot out from the sun would travel, 
under the law of gravitation, nearly in a stPaight line out and 
back ag&im into the sun. If in its cowrse it enters the earth’s 
atmosphere, its relative motion—that which we see—should be 
in & line parallel to the ecliptic, except as slightly Modified by 
the earth’s attraction. A large number of these meteors, that 
is, most if not all well-observed fire-balls, have certainly not 
travelled in such paths. These did not come from the sun. 

It has been a favourite hypothesis that the meteorites came 
from some planet broken in pieces by an internal catastrophe. 
There is much which minefalogists can say in favour of such a 
viw? The studies of M. Stanislas Meunier and others into the 
structure of meteorites have brought out many facts which make 
this hypothesis plafsible. It requires, however, that the stone- 
meteor be not regarded as of the same nature as the star-shower 
meteor, for no one now seriously claims that the comets are 
fragments of a broken planet. The hypothesis of the existence 
of such a planet is itself arbitrary ; and it is not easy to under- 
stand how any mass that has become collected by the action of 
gravity and of other known forces should, by internal forces, be 
broken in pieces, and these pieces sent asunder. The disruption 
of such a planet by internal forces, after it has by cooling lost 
largely its original energy, would be specially difficult to 
explain. : 

We cannot, therg look to the moon, nor to the earth, nor to 
the sun, nor to any of the large planets, nor to a broken planet, 
as the first home ofthe meteoroids, without seeing serious if not 
insuperable objections. But since some of them were in time 
past cerfainly connected with comets, and since we can draw no 
line separating shooting-stars from stone-meteors, it is most 
natural to assume that all of them are of a cometary origin. Are 
there any insuperable objections that have been urged against 
the hypothesis that all of the®meteoroids are of like nature with 
the comets, that they are in fact fragments of comets, or it may 
be sometimes minute comets themselves? If such objections 
exist, they ought evidently to come mainly from the mine- 
ralogists, and from what they find in the internal structure of 
the meteorites. Astronomy has not as yet furnished any objec- 
tions. It seems strange that comets break in pieces, but astro- 
nomers admit it, for it is an observed fact. It is strange that 
groups of these small bodies should run before and follow after 
comets along their paths, but astronomers admit it as fact in the 
case of at least four comets. Astronomically there would seem 
to be no more difficulty in giving such origin to the sporadic 
meteor, and to the large fire-ball, and to the stone-meteor, than 

` there is in giving it to the meteor of the star-shower. If, then, 
the cometic origin of meteorites is inadmissible, the’ objections 
must come mainly from the nature and structure of the meteoric 
stones and irons. Carethe comet in its life and history furnish 
the varied conditions and forces necessary to the manufacture or 
growth of these peculiar structures ? 

It is not necessary, in order to answer this question, to solve 
the thousand puzzling problems that can be raised about the 
origin and the behaviour of comets. Comets exist in our system, 
and have their own peculiar development, whatever be our 
theories ahput them. It will be enough fog my present purpose 
to assume as probably true the usual hypothesis that they were 
first condensed from nebulous matter; that that matter may 
have been either the outer portions of the original solar nebula, 
or matter entirely independent of our system and scattered 
through space. th either case, the comet is generally supposed, 
and probablyetnyst be supposed, to have become aggregated far 
away from the sun. This aggregation was not into one large 
body, to be afterwards broken up by disruption or by solar 
action. The varieties of location of the cometic orbits seem 
inexplicable upon any such hypothesis. Separate centres of 
condensation are to be supposed, but they are not a priori un- 
reasormble. This is the rule rather than the exception every- 
where i Nature. 

Assume, then, such a separateforiginal condensation of the 
comet in the cold of space, and tat the comet had a very small 
mass compared with the mass of the planets. Add to this the 
comet’s subseguent known history, as we are seeing it in the 
heavens. Have we therein known forces and changes and cof- 
ditions of such intensity and variety as the internal structure of 
the meteorites calls for? What that structure is, and, to some 
extent, what conditions must have existed at the time and place 
of its first formation, and during its subsequent transfo-mations, 


mineralogists rather than astronomers must tefl us, For a long 
time it was accepted without@hesitation that these bodies re- 
quired great heat for their first consolidation. Their resem- 
blance to the earth’s volcanic rocks was insisted on by mineralo- 
gists. Prof. J. Lawrence Smith,® in 1855, asserted without 
reserve that “they have all been, subject to a more or less pro- 
longed igneous action corresponding to that of terrestrial 
volcanoes.” Director Haidinger, in 1861, said, ‘* With our 
present knowledge of natural laws, these characteristically crystal® 
line formations could not Possibly have come into existence except 
under the action of high temperature combined with powerful 
pressure.” The likeness of these stones to the deeper igneous 
rocks of the earth, as shown by the experiments of M. Daubrée, 
strengthened this conviction. Mr. Sorby, in 1877, said, ‘It 
appears to me that the conditions under which meteorites were 
formed must bave been such that the temperature was high 
enough to fuse stony masses into glass ; that the particles could 
exist independently one of the other in an incandescent atmo- 
sphere subject to violent mechanical disturbances ; that the fosce 
of gravitation was‘ great enough to collect the‘e fine particles 
together into solid masses, and that these were in such a situation 
that they could be metamorphosed, further broken up into 
fragments, apd again collected together.” 

Now, if meteorites could come into being only in a heated 
plac®, then the body in which they were formed ought, it would 
seem, to have been a large one. But the comets, on the con- 
trary, appear to have become aggregated in small masses. The 
idea that heat was essential to the production of these minerals 
was at first anatural one. All other known rock-formations are 
the result of processes that involve water or fire or metamorph- 
ism. All agree that the meteorites could not have been formed 
in the presence of water or free oxygen. What conclusion was 
more reasonable than that heat was present in the form of vol- 
canic or of metamorphic action ? 

The more recent investigations of the meteorites and kindred 
stones, especially the discussions of the Greenland native i®ns 
and the rocks in which they were embedded, are leading 
mineralogists, if I am not mistaken, to modify their views. 
Great heat at the first consolidation of the meteoric matter is 
not considered so essential. In a late paper M. Daubrée says :— 
“It is extremely remarkable that, in spite of their great tend- 
ency to a perfectly distinct crystallisation, the silicate combina- 
tions which make up the meteorites are there only in the con- 
dition of very small crystals, all jumbled together as if they had, 
not passed through fusion. If we may look about us for some- 
thing analogous, we should say that, instead of calling to mind 
the long needles of ice which liquid water forms as it freezes, 
the fine-grained texture of meteorites resembles rather that of 
hoar-frost, and that of snow, which is due, as is known, to the 
immediate passage of the atmospheric vapour of water into the 
solid slate.” So Dr. Reusch, from the examination of the 
Scandinavian meteorites, concludes that ‘‘there is no need to 
assume volcanic and other processes taking place upon 4 large 
heavenly body formerly existing, but which has since gone to 
pieces.” 

The meteorites resemble the lavas and slags on the earth. 
These are formed in the absence of water, and with a limited 
supply of oxygen, and heat is present in the process. But is 
heat necessary? Some crystallisations do take place in tke cold ; 
some are direct changes from gaseous to solid forms, We can- 
not in the laboratory reproduce all the conditions of crystallisa- 
tion in the cold of space. We cannot easily determine whether 
the merg absence of oxygen will not a-c@unt fully for the slag- 
like character of the meteorite minerals. Wherever crystallisa- 
tion can take place at all, if there is present silicon and magne- 
sium and iron and nickel, with a limited apply of oxygen, 
there silicates ought to be expected in abundance, and the iron 
and nickel in their metallic form. Except for the heat, the pro- 
cess should be analogous to that of the reduction of iron in the 
Bessemer cupol&, where the limited supply of oxygen combiaes 
with the carbon and leaves the iron free. The smallness 
of the comefS, should not, then, be an objection to considering 
the meteoric stones and irons as pieces of comets. ‘There is no ® 
necessity of assuming that they were parts of a large mass, y 
order to provide an intensely heated birth-place. 

But although great heat was not needed at the first formation, 
there are mary facts about these stones which imply that vivlent 
forces have in some way acted during.thp meteorites’ history. 
The brecciated appearance of many specimen8, the fact that the 
fragments in a breccia are themselves a finer breccia, the frac- 
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tures, infiltrations and apparent faulsings seen in microscopic 
sections and by the naked eye®-these all imply the action of 
force. M. Daubrée supposes that the union of oxygen and 
silicon furnishes sufficient heat for making these minerals. If 
this is possible, those transformations may have taken place in 
their first home. Dr. Reusch argues that the repeated heating 
and cooling of the comet, as it comes down to the sun and goes 
back again into the cold, is enough to accouht for all the peculi- 
rities of structure of the meteorites. These two modes of action 
do not, however, exclude each othef. Suppose, then, a mass 
containing silicon, magnesium, iron, nickel, a limited supply of 
oxygen, and small quantities of other elements, all in their prim- 
ordial œ nebulous state (whatever that may be), segregated 
somewhere in the cold of space. As the materials consolidate 
or crystallise, the oxygen is appropriated by the silicon and 
magnesium, and the iron and nickel are deposited in metallic 
form. Possibly the heat developed may, before it is radiated 
into space, modify and transform the substance. The final result 
isea rocky mass (or possibly several adjacent masses), which 
sooner or later is no doubt cooled down throughout to the tem- 
perature of space. This mass, in its travels, comes near to the 
sun. Powerful action is there exerted upon it. It is heated. 
How intense is that heat upon a cold rock, unprotected appar- 
ently by its thin atmosphere, it is not possible to say. We know 
that the sun’s action is strong enough to develop that immense 
train, the comet’s tail, that sometimes spans our heavens. It is 
broken in pieces. We have seen the portions go off from the 
sun, to come back, probably, as separate comets. Solid frag- 
ments are scattered from it to travel in their own independent 
orbits. What is the condition of the burnt and crackled surface 
of a cometic mass or fragment as it goes out from the sun again 
into the cold? What changes may not that surface undergo be- 
fore it comes back again, to pass anew through the fiery ordeal ? 
We have here forces that we know are acting. They are in- 
tense,’ and act under varied conditions. The stones subject to 
the forces can have a history full of all the scenes and actions 
required for the growth of such strange bodies as have come 
down tous. Some of our meteors, those of the star-showers, 
have certainly had that history. What good reason is there for 
saying that all of them may not have had the like birth-place and 
ife 

The pieces which come into our air in any recurring star- 
shower belong to a group whose shape is only partly known. It 
or y It is not a uniform 
ring, for it is not annual, except possibly the August sprinkle. 
How the sun’s unequal attraction for the parts of a group acts as 
a dispersive force to draw it out into a stream, those most beauti- 
fal and most fruitful discussions of Signor Schiaparelli have 
shown. ‘The groups that we meet are certainly in the shape of 
thin streams. 

It has been assumed that the cometic fragments go continu- 
ously away fron the parent mass, so as to form, in due time, a 
ring-like stream of varying density, but stretched along the entire 
elliptic orbit of the comet. The epochs of the Leonid star- 
showers in November, which have been coming at intervals of 
thirty-three years since the year 902, have led us to believe that 
this departure of the fragments from Tempel’s comet (1866, I.) 
and the formation of the ring was a very slow process. ‘The 
meteors, which we met near 1866 were therefore thought to have 
left the comet many thousands of years ago. ‘The extension of 
the group was presumed to go on in the future until, perhaps 
tens of thousands of years hence, the earth was to meet the 
stream every year. Whatever may be the case with Jempel’s 
comet and its meteors, this slow development is not found to be 
true for the fragments of Biela’s comet. It is quite certain that 
the meteors of the splendid displays of 1872 and 1885 left the 
immediate vicinity of that comet later than 1840, although at the 
time of those showers they had become separated two hundred 
millions of miles from the computed place of the comet. The 
process, tHen, has been an exceedingly rapid Sne, requiring, if 
continued at the same rate, only a small part of a igillennium for 
the completion of an entire ring, if a, ring is to be a future form 
of the group. 

e It may be thought reasonable in view of this fact about Biela’s 
comet, established by the star-showers of 1872 and 1885, to re- 
vise our conception of the process of di integration of Tempel’s 
comet also. The more brilliant of the star sh@vers from this 
comet have always cgurred very near the end of the thirty- 
three year perio. Instead of there being a slow process 
which is ultimately to produce a ring along the orbit of 
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the comet, it certainly seems more reasonable to suppose 
that the compact lines of meteors which we met in 1866, 
1867, and 1868 left, the comet at a recent date. A thousand 
years ago this showfr occurred in the middle of October. By 
the precession of the eqwinoxes and the action of the planets, 
the shower has moved to the middle of November.» One half 
of this mofion is due to the precession, the other half to the 
perturbing action of the planets. Did the planets act upon the 
comet before the meteoroids left it, or upon the meteoroid 
stream? Until one has reduced th® forces to numerical values, 
he may not give to this question a positive answer. But I 
strongly suspect that computations of the forces will show that 
the perturbations of Jupiter and S&turn upon that group of 
meteoroids hundreds of millions of miles in length,—pertfirba- 
tions strong enough to change the node of the orbit 15° along 
the ecliptic,—would not leave the group such a compact train 
as we found it in 1866. If this result is at all possible, it is 
because the total action is scattered over so many centuries. But 
it seems more probable that the fragments are parting more 
rapidly from the comet than we have assumed, and that, long 
before the complete ring is formed, the groups become so scat- 
tered that we do not recognise them, or else are turned away so 
as not to cross the earth’s orbit. 

Comets, by their strange behaviour and wondrous trains, have 
given to timid and superstitious men more apprehensions than 
have any other heavenly bodies. They have been the occasion 
of an immense amount of vague, and wild, afd valueless specu- 
lation by men who knew a very little science. They have 
furnished a hundred as yet unanswered *problems which have 
puzzled the wisest. A world without water, with a strange and 
variable envelope which takes the place of an atmasphere, a 
world that travels repeatedly out into the cold and back to the 
sun, and slowly goes to pieces in the repeated process, has con- 
ditions so strange to our experience, and so impossible to repro- 
duce by experiment, that our phy¥ics cannot as yet explain it. 
But we may confidently look forward to the answer of many of 
these problems in tbe future. Of those strange bodies, the 
comets, we shall have far greater means of study than of any 
other bodies in the heavens. The comets alone give us speci- 
mens to handle and analyse. Comets may be studied, like the 
planets, by the use of the telescope, the polariscope, and the 
spectroscope. The utmost refinements of physical astronomy 
may be applied to both. But the cometary worlds will be also 
compelled, through these meteorite fragments,—with their in- 
cluded gases and peculiar minerals,—to give up some additional 
secrets of their own life, and of the physics of space, to the 
blowpipe, the microscope, the test-tube, and the crucible. 
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Initiation of a Discussion upon the Value of the “€ Type- 
system” in the Teaching of Botany, by Prof. Bayley Balfour. — 
The speaker remarked that within the last fifteen years there had 
been a complete revolution in the mẹthod of teaching botany 
and zoology. The old method was practical teaching based on 
classification. In fact, in the olden times it was taught by 
means of object-lessons, which were sporadically @hosen. In 
that method the real significance of plant life was completely 
overlooked, and also the position of the plants in Nature and 
their relationship to the animal kingdom. The result was that 
they had naturalists bred who had a wide ragge of knowledge 
of plant forms, and able to recognise and name g great number 
of plants, but of the life-history and sequenoe @f events they 
were in the dark. The knowledge was a wide but superficial 
one. The new system was the natural outcome of the progress 
of the science, and as more knowledge of the minuter forms 
were obtained, it became necessary to select individual forms to 
be made types for special study. Thus by degrees a system of 
teaching was introduced wlgch consisted in the selection of a 
few characreristic forms, an@ those were thoroughly stidied in 
their structural and physioldgical relationship. Thus accurate 
knowledge of a few types wa¥ obtained, and the work now, in- 
stead of heing in the field, was transferred to the laboratory. 
‘hat new method Was greatly used at the præent time, and 
promised to be more widely introduced by the publication of 
new text-books running along the lines of that teaching. The 
old system he did not think produced good results, but he 
thought that teaching from types, combined with a certain 
amount of old teaching, would be effective. 
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In the discussion which followed, Prof. Bower said that in 
the elementary schools it, would be well to give first the classiñ- 
cation of the higher plants, and then, if the students succeeded 
in that part, they might pass to the more strict labora- 
tory leaping. — Prof. Ilartog condemned the use of the 
type-system with children under sixteen, and, referring to 
thee college instruction, lamented that the study @f botany 
should have to be regulated by the requirements of the 
medical students.—Dr. Trimen thought the type-system was 
apt to give the students a false impression of the vegetable king- 
dom. They were apt to think that those types covered the 
whole matter to be studied. It would be well if the system 
could be extended. As t the question of medical students, 
they eertainly did not require a complete course of technical 
botany. The teaching of botany in some of the London schools 
was a mere farce.—®rof. Marshall Ward remarked that the type- 
system has done good service to education, and pointed out how 
necessary it is to obtain exact knowledge from the study of 
actual objecis, and how valuable is the training due to their 
careful investigation. The types should be real, and not 
imaginary or badly-selected ones.—Dr. Shaw observed that it 
would be a great mistake to drop biology out of the curriculum 
of the medical student.—Prof. Lfillhouse pointed out that the 
type-system gave the student the advantage of commencing with 
simplicity and working up to complexity. ‘lhe system, to be 
successful, must be carefully arranged and the selection of types 
judicious, e 
Remarks on “ Physiological Selectism, an Addi'ional Suggestion 
on the Origin of Species,” by G. F. Lemanes, F.R S., by Henry 
Seebohm.—This was a criticism of the above paper, and was 
followed by a short discussion, the general conclusion arrived 
at being*to the effect that the paper referred to does not contri- 
bute anything essentially new to the theory of Charles Darwin. 
In criticising this theory, Mr. Seebohm pointed out that 
its author not only demanded an impossible number of 
coincidences, but coincidences of such a character that, once 
granted, the additional coincidence of fertility izer se but 
sterility outside the family was almost, if not quite, an unneces- 
sary incumbrance to it. 
On the Morphology of the Mammalian Coracoid, by Prof. 
- G. B. Howes. —The author seeks to show that the importance 
of a third centre of ossification of the mammalian coracoid has 
escaped attention ; he claims that it is the representative of the 
true coracoid bar of the lower vertebrata, the coracoid process 
being held to answer to the epicoracoid plate of the monotreme. 
He further upholds the view that the mammalian shoulder-girdle 
has been derived from a primarily expanded sheet-like form. 
Some Experiments upon the Acquisition of an Unpleasant 
Taste as a Means of Protecting Insects from their Enemies, 
by E. B. Poulton.—This paper dealt with experiments upon the 
acquisitién of an unplgasant taste as a means of protecting 
insects from their enemies. ‘The author remarked that Darwin 
thinking of the use of colour in animals, and deciding that it 
was of use in courtship, came across the bright colours of cater- 
pillars, which were sexless. He directed Wallace’s attention to 
the subject, and he ventured a prediction that the bright colours 
would be associated with an unpleasant taste or smell, so that 
lizards, &c. refused to eat them. Experiments proved that this 
was correct, but, on thinking the subject ovér, it seemed to the 
writer that some limitations were required. If an insect was 
distasteful to a lizard, the former would either be starved or 
would have to put up with an unpleasant taste. It might pro- 
bably acquire a rdish for what hitherto was disagreeable, and 
then the distasteful organisms being brilliant and conspicuous 
would be easily Caught and exterminated. Mr. Poulton there- 
fore determined to experiment upon them, believing that it 
would be found that protection by a disagreeable taste was not 
so complete as was supposed. He obtained lizards from Italy, 
but found that that was the case. They often refused an insect 
at firstpand took it afterwards unless they were fed on other 
things which they liked better. Ig/was found that the small 
lizards refused a large moth, such 2 the privet hawk, although 
entirely harmless and undoubtedlyfpalatable. The larger lizards 
disposed of it at once, and the former were evidently afraid of 
it, from its size bearing some comparison tatheir own. Further, 
the brilliant bck and red moth, ‘the cinnabar, was eaten b? 
the tree-frog, and a second specimen wa; eaten directly after- 
wards. It was quite cltar that the frog did not dislike the 
taste, but the moths disagreed with the frog, and they were 
afterwards found floating in the aquarium. The moth of the 
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buff tip, which was protected by resemblingea piece of broken 
rotten wood, was evidently djsliked by she lizards, although 
they ate it in the end. In some cases disagreeable insects were 
eaten with a relish by those particular animals, such as the 1. rvæ 
of the common Creesus found on birch. The protection was 
therefore less perfect than was Supposed to be the case. . 

On the Germination of the Spohes of “Phytophthora infestans,’ 
by Prof. Marshall WWard.—One of the objects of this communi- 
cation was to bring before the meeting copies of some careful, 
drawings of all the stages ®f germination. ‘These were obtained 
by actually watching the development, escape, and germination 
of the zoospores from the ‘‘ conidia,” following all the phases in 
one individual. The curious effects” of light and of abnormal 
conditions upon the development of the zoospores were also 
pointed out, and the author showed diagrams of other forms of 
germination obtained by interfering with the conditions. In the 
short discussion which followed Prof. Marshall Ward referred to 
some points in the development and escape of .the zoospores of 
the Saprolegnia. 

On the Flora of Ceylon, especially as affected by Climate, Sy 
Henry Trimen, M.B., F.L.S.—Attention was first called to the 
fact that the Island of Ceylon was practically known to Europeans 
only by its south-west part, being about one-fifth of the whole area, 
but including*the chief European centres, the planting districts 
of the hills, and the railway system. The remainder of the 
country is thickly covered with jungle, thinly inhabited, and 
rarely visited by Europeans, save Government officials and 
sportsmen. This difference was shown to be due to climate, 
especially to rainfall. The distribution of the rain, so far as is 
shown by annual amount, was exhibited by a map, in which the 
great advantage to the south-west of the lolty forest-clad escarp- 
ment of the central mountain-mass of over 7000 feet was ex- 
hibited. The south-west monsoon wind commencing at the end 
of May deposits an immense quantity of rain here, especially in 
the neighbourhood of Adam’s Peak. In the rest of the island 
this wind becomes dry, and the country is parched and «wid 
until the arrival of the north-east monsoon, which commentes 
in October. This wind brings rain to the whole island, and is 
the only rain which the dry districts get ; in many places it all 
falls in a few weeks, when the country is completely under 
water, though parched with drought for the rest of the year. 
This is very different to the well-known south-west of Ceylon, 
where, save in February or March, a fortnight’s drought is a 
very rare event. In some parts over 200 inches falls in the year. 
In these respects Ceylon is an epitome or continuation of the® 
Southern Indian peninsula, ‘The peculiarities of the flora 
were then gone through in some detail, taking first the low 
country of the wet districts up to 3000 feet—in which the num- 
ber of introduced tropical plants was commented upon ; then 
of the lower hills, the principal home of the planting enter- 
prise and tea and coffee estates ; and next “of the higher or true 
mountain districts above 5000 feet. In the low country the 
forest has been much destroyed by the indolent and improvident 
native mode of cultivation called ‘‘ chena,” and but little virgin 
forest remains in this portion of Ceylon. ‘From 3000 to 5000 
feec the agent of destruction has been European planting, and 
the forest has almost wholly disappeared. Above 5000 feet, 
land is no longer sold by Government. ‘Attention was specially 
called to the concentration of endemic species in this wet dis- 
trict—over 800, or nearly 30 per cent. of the whole flofa—-and 
to the strongly Malayan, as distinguished from Peninsular 
Indian, type of these and of the whole flora. There are no 
Alpine plants in the Ceylon hills; denge forest covers their 
summits,’ but a number of temperate genera are represented. 
This flora is entirely Indian in type, with no gers represcnted 
which is not afso found in the Nilghiris, but the number of en- 
demic species is very remarkable, only about 200 being common 
to both mountain-ranges. A few remarks were then made upon 
the naturally open grass lands, called ‘‘patanas,” in the hills, 
and their peculiaw vegetation. The flora of the greatdry tracts 
of Ceylon was then considered. It is completely distinct from 
that already @onsidered, being mainly the same as that of the 
Carnatic or Coromandel c®ast of India, with no Malayan ad- 
mixture, and very few endemic species. The whole country is 
covered with forest, apparently primzeval ; but in reality much 
of it is secondary, and not more than 800 or 1030 years old, as 
is reported by giative tradition, and evidenced by the vast remains 
of temples, tanks, and ancient buildings now overgrown with 
trees. Most of the timbers of importance în tade are obtained 
in these districts, and, owing to a very faulty forest conservancy, 
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there is now but little first-class timber remaining, save in very 
remote places. The botanical charatters of this forest, which 
is everywhere evergreen, were given; and the paper concluded 
with a few remarks on the coast flora, which is very uniform 
throughout the tropical belt of the world. 
On “ Humboldtia laurifolia ”*as a Myrmecophilous Plant, by 
. Prof. Bower.—It had been fownd that there were considerable 
numbers of plants in tropical countries which were pre-eminently 
associated with ants. The Italian botanist Picari propounded a 
general view with regard to the subjegt that the association was 
mutually advantageous to the ants and to the plants. He 
found that the plants gave shelter to the ants, and in certain 
cases supplied them with food. No one would deny the state- 
ment that the relation was advantageous to the ants themselves, 
but the converse case was not so clear. In some cases it had 
been found that the ants served to protect the plants, and drove 
off other insects. Picari also pointed out that in certain cases 
,the plants derived nutriment from the excreta of the ants, but 
whether that was the case was a view open to considerable dis- 
cussion. He (Prof. Bower) had come to the conclusion that the 
ants derived all the benefit, and that there was no advantage to 
the plants. Not only were the ants provided with a capital 
lodging, but it might be fairly assumed that from the glands of 
the plants the insects derived food as well. ° 
On the Artificial Production of a Gilded Appearang in 
Chrysalises, by E. B. Poulton.—The author remarked that 
some years ago Mr. T. W. Wood brought before the notice of 
the Entomological Society of London some proofs that certain 
chrysalises imitated the colour of the surfaces upon which they 
threw off their caterpillar skin. The intimation was received 
with some amount of credulity by leading entomologists, but 
evidently without sufficient reason. For some years the writer 
had been working upon the colour of caterpillars in relation to 
the colour of their surroundings, and he had shown that the 
colour could be modified in one generation by the alterations of 
thgir surroundings. It seemed certain that through some sensory 
surface, possibly the eye, caterpillars were affected by their 
external relations, and a corresponding effect was produced in 
colour. Mr. Wood’s experiment was but a special case of some 
general method of production. He explained the results by 
supposing that the moist surface of a fresh chrysalis was photo- 
graphically sensitive to the colour of surrounding surfaces. 
That appeared to be merely a metaphor, and was unsupported 
by proof. It was more probable that the colour was produced 
eby the effect upon the caterpillar before it turned to the chrysalis. 
Experiments were ‘therefore made by the writer to put the fact 
itself beyond dispute. That was done first by the use of caterpillars 
of the peacock butterfly and the common tortoiseshell butterfly. 
It was found that by allowing them to turn to chrysalises upon a 
white or a black screen very different results were produced. 
Those upon white paper were often brilliantly golden, although 
the chrysalises of the tortoiseshell were not quite so golden. 
Gildeg specimens were sometimes found, but their appearances 
seemed to be produced as a disease. While that was the case 
of chrysalises fourrd im the fields, the specimens experimented 
with by the writer were perfectly healthy, and produced healthy 
butterflies. He then saw that, although a white paper produced 
a golden appearance, a gilded surface would produce the 
sarne effect to a greater extent. That bore in a most important 
manne? on the use of the metallic tints of many of the exposed 
chrysalises of butterflies: which were thus seen to have harmon- 
ised with some metallic surroundings. The next point was to 
ascertain the period quring which the caterpillar was sensitive to 
the colour of the surrounding surfaces, and the natwe of the 
surface which was affected. The former end was achieved by 
carefully watching the caterpillars between the dime at which 
‘they ceased feeding and that at which they turned to chrysalises. 
It was found that they were sensitive for many hours, even more 
than a day, before the change took place. The other object 
was attained by placing the larvee suspended dgwnwards for ten 
or twelve hours before the change took place in a tube, of which 
the upper part was golden and the lower black, éhe two being 
separated by a perforated disk. ‘Fhe caterpillars head was 
turned roupd so that it could not see through the aperture, and 
the result showed that the chrysalises were the colour of the 
chamber in which the head was placed. Hence it seemed that 
the sensory surface must have existed upon that grea, The full 
results, however, had not yet been obtained, 
The Nervous ysn? of Sponges, by Dr. R. von Lendenfeld.— 
The author gives an account of his discoveries on this subject up 
to date. Sensitive and ganglia cells have been observed by him 
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in a good number of sponges. Their locality varies, their shape £ 
is constant. They are mesodermal, and appear to preside over 
the movements of the membranes and þore-sieves, and so regu- 
late the water current, The great difference between sponges ` 
and higher ccelenterates is, that in the former the most ipportant 
organs are mesodermalgwhilst in the latter they ar@ ecto- or 
ento-dermgl. He divides the type Coelenterata accortlingly jnto 
Celenterata Mesodermatia, ex sponges, and Calenterata Epithe- 
laria or Cnidaria, as Lulitypes. 

The Function of Nettle-Cells, by Dr. R. von Lendenfeld.— 
The author gives a detailed accounf of the structure of the nettle- 
cells, or cnidoblasts, and discusses some biological facts regard- 
ing their function. He comes to the conclusiqg that the nettle- 
cells are exploded by direct reflex action when the cnidocil is 
touched, but that the animal can counteract this reflex action by 
a centrifugally acting nervous irritation in a similar manner as 
reflex actions are controlled by higher nervous centres in man. 

Note on the Floral Symmetry of the Genus Cypripedium, by 
Dr. Maxwell T. Masters, F.R.S.—In this note the author 
adverts to so much of the normal structure of Orchids in general, 
and of Cypripedium in particular, as is necessary for the elucida- 
tion of his subject, and proceeds to describe a case of regular 
peloria in Cypripedium caudatum, which shows a reversion to 
the typical form of Orchids, and goes to prove that the so-called 
genus Uropedium is only a pelorian form of Cypripedium. The 
construction of the andrcecium in these plants is then alluded to, 
and illustrations given of all intermediate sr from monandry 
to hexandry. The frequently observed tend€ncies to a dimerous 
condition, and to the devegopment of the inner row of stamens, 
are alluded to, and the significance of the$e changes pointed out. 
The morphological changes consequent upon hybridisation, and 
the inferences to be derived from them, are passed undew review. 
The paper concludes with a general summary of the teratological 
changes observed in the tribe Cypripediez. 

Notes on Australian Celenterates, by Dr. von Lendenfeld,— 
The author describes the extraordifary mode of development of 
Phyllorhiza punctata, a rhizostomous Medusa discovered by him 
in Port Jackson. The Ephyra has eight, the next stage twenty- 
four, the next sixteen, and the adult again eight marginal 
bodies. If the umbrella margin is injured and newly formed, 
marginal bodies appear between a% the newly-formed flaps. | 
Further, the migrations of Crambessa masaica at the breeding 
time are described. This and other species of that genus of 
thizostomous Medusz migrate far up the rivers, like the salmon, 
to deposit their young. A remarkable change in the colour of 
C. masaica, which has taken place in Port Jackson since the 
observations of Huxley about fifty years ago, is described. A 
new variety, which is brown, seems to have been produced or 
to have immigrated and superseded the ¿Zue form, which was 
observed by Huxley and others in that locality. In Port Phlilip 
the blue variety is still found. The author has found ig examin- 
ing the lower freshwater animals that tRe freshwater Hydroids 
and Sponges, as also the freshwater Khizopoda of Australia, are 
very similar to the European, whilst the arine species of these 
groups differ very much in the two localities. He concludes 
that these freshwater forms are very old and conservative; and 
may be supposed to be the unchanged offspring of’ old ancestral 
forms, as such possessing particular systematic importance. 

Bugio; the Biolegical Relations of an Allantie Rock, by 
Michael C. Grabham, M.D., F.G.S., F.R.C.P.—Region 
almost unknown, but interesting as being typical of flora distri- 
bution, and of variation in isolation, Author proposed to illus- 
trate present knowledge by reference to prominent forms, 
animal and vegetable, existing at Bugio, the mgst unknown of 
the Dezerta islets. -° 

Deserta.—Physical characters: Foundation on a narrow 
ledge ; dimensions never much greater ; no evidence of ancient 
contact ; not survivals of an ancient continent, but islands in a 
Miocene sea, deriving their first colonists from Miocene Europe. 

Description of Bugio.—Difficulty of access ; central yolcanic 
dyke ; large proportion of @ifas ; no sections of old river-beds 
or surface obliterations ; sQmmit showed deep clay-Beds and 
surface deposits of calcareou\\sand and earth. 

Flora.— How related to¥Madeira; arbitrary distribution’; 
absence of ea-ily wafted forms ; Sexecio incrassatus, Madeiran 
end Canarian varieties ; Echium fastuosum, mæitime form of ; 
hybrid with Z. simplex, remarkable perpetuation of perennial 
growth, and other changes ; several ingtances of fitful distribu. 
tion ; Chrysanthemum dematomma, a distinct and only species ; 
remarks on cognate Madeira forms ; Monizia edulis, Dezertan, 
Salvagic, and Madeiran examples ; Miocene origin of. 
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, Fauna.—Rabbit, identical with that of Porto Santo, de- 
scribed by Darwin as having acquired spécific characters in 
shortened length, and ĉolour of skin. Sea-birds breeding at 
Bugio: Sternus hirundo, Thallassidroma bulwerii, and many 
others. Procellaria anglorum dominant to the exclusion of P. 
major an P. obscura. Influence of bisis in migration of plants 
and mollusks. Testacea ; Distribution and affinitjes—elix 
crystallina, affinities of; A. erubescens, distributidn of; Æ. 
punctulata, modification of ; Z. Leonina, area of, and relations ; 
H. vulgata, dwarfed example of; Æ. polymorpha, distinct races 
of; connections of H. tiareħa, H. coronula, and H. grabhami. 
Coleopterous Deucation, isolated species, now related to a Sal- 
vagic form, è 

Summary. —Showing the difficulties attending the determina- 
tion of the origin and migration of species to be equally great in 
the component rocks of a group of islands as in the archipelago 
itself. Agency of man, chiefly in extinction and destruction, 
illustrated by introduction of opposing or contaminating forms ; 
ravages of Eupatoria and Fiylloxera vasta'rix in Madeira; sur- 
viving vigour of Miocene plants, Author’s paper only meant to 
be indicative of those branches and details which might singly 
occupy the attention of the Section. 

The Multiplication and Vitality of certain Micro-organisms, 
Pathogenic and otherwise, by Percy F. Frankland, Ph.D., B.Sc., 
F.C.S., F.T.C., Assoc.Roy.Sch.Mines.—In this paper the 
author records a number of experiments which he has carried out 
on the multiplication of the micro-organisms present in natural 
waters, and also or™he vitality of certain pathogenic organisms 
when purposely intgoduced into simYar media. These pheno- 
mena have been studidt by aid of the method of gelatine-plate 
cultivation, originally devised by Koch. The first part of the 
paper tents of the influence of storage in sterilised vessels, upon 
the number of micro-organisms present in the unfiltered water 
of the Rivers Thames and Lea, in the waters of these rivers 
after sand filtration by the companies supplying the metropolis, 
and in deep-well water obtained from the chalk. Of these three 
different kinds of water, at the time of collection the unfiltered 
river-waters are the richest in micro-organisms, containing, as 
they do, several thousand microbes, capable of being revealed 
by plate-cultivation, in 1 cubic centimetre of water, whilst the 
filtered river-waters have this number generally reduced by 
about 95 per cent., and the number present in the deep-well 
water rarely exceeds ten per cubic centimetre. On storage in 
sterilised vessels at 20° C., however, a great change in the 
relationship of these numbers soon takes place, for whilst the 
number of organisms in the crude river-water undergoes but 
little change, or even suffers diminution, that in the filtered river- 
water exhibits very rapid multiplication, and this increase is 
even still more marked in the case of the deep-well water. The 
author suggests that the differences in the rate of multiplication 
exhibited by these three kinds of water is dependent upon the 
number of different vatfeties of micro-organisms which they con- 
tain. Thus in the unfiltered river-waters the organisms belong toa 
number of different kinds ; the filtered river-waters exhibit fewer 
varieties ; whilst in the deep-well water the number of varieties 
is still more limited, the gelatine-plates having generally the 
appearance of almost pure cultivations. The microbes in the 
deep-well water will thus be less hampered in their multiplication 
by hostile Competitors than those in the filtewed river-waters, and 
these again less than those in the crude river-waters, in which 
an equilibrium must have already been established between the 
various competitors. When the waters were exposed to a tem- 
perature of 35° C.ẹ the multiplication was in all cases very much 
more rapid, byt both at 20° C., as well as at 35° C., the multi- 
plication wa om prolonged storage, followed by reduction. 
The pathogenic forms which have been studied by the author 
are: (1) Koch's “Comma?” spirillum of Asiatic cholera, (2) 
Finkler-Prior’s ‘ Comma” spirillum of European cholera, and 
(3) the Bacillus pyocyaneus, which produces the greenish-blue 
colouripg-matter frequently present in abscesses. The vitality 
of these organisms has been stuffed by introducing minute 
quantitiés of their cultivations inyo sterilised distilled water, 
deep-well water, filtered Thamesfvater, and London sewage. 
In these media they present sole very striking differences. 
Thus the Bacillus pyocyaneus was found to, flourish in all; even 
in distilled wat®r it was present in largely multipled numbers 
after fifty-three days. Koch’s “Comma” spirillum, on the 
orher hand, when introdwced into deep-well water was no longer 
demonstrable after the ninth day, whilst in sewage it was still 
found in enormously multiplied numbers after twenty-nine days. _ 


Finkler-Prior’s ‘‘ Comma” spirillum, although showing such 
far greater vital activity than Koth’s in gelafine cultures, pos- 
sesses far less vitality than the I€tter when troduced into water. 
Thus in the above-mentioned media it was in no case demon- 
strable after the first day. 


. . 
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SCIENTIFIC SERIALS 


American Fourital of Science, September.—A post-Tertiary 
elevation of the Sierra Nevada, shown by the river-beds, b 
Joseph Le Conte. In further elucidation of his already pub- 
lished speculations regarding an upheaval of the Sierra Nevada 
towards the close of the Tertiary epech, the author here brings 
forward much additional evidence, also correlating tlfls move- 
ment with a contemporaneous elevation in other parts of the 
western half of the continent. He endeavours to show that 
the upward movement, which seems to have affected all 
high latitude regions at that time, but which was oscillatory and 
therefore temporary on the eastern side of North America 
and in Europe, on the Pacific slope was permanent, and IMs 
largely determined the orographic structure of that region.— 
The strain effect of sudden cooling, as exhibited by glass and by 
steel (second paper), by C. Barus and V. Strouhal. In their first 
communication the authors compared the strains experienced by 
glass and steel on sudden cooling, by aid of the density varia- 
tions observed when the bodies carrying strain were annealed, 
as a whole, Here they seek to confirm their earlier inference 
relative to the temper-strain of glass. They also investigated 
the density-relations of consecutive similar shells of the Prince 
Rupert drop, and the optical character of the successive cores. 
In general it is shown that the optical effect of the temper- 
strain in glass may be regarded as the analogue of the electrical 
effect of the temper-strain in steel. In a further communication 
a more specific inquiry will be made into the causes of hardness 
itself, with a view to throwing some light on the mysterious 
transformations of carbon.—Devonian Lamellibranchiata gnd 
species-making, by Henry S. Williams. In connection wjth 
the publication of Prof. James Hall’s monograph on Devonian 
Lamellibranchs, completing vol. v. part 1 of the ‘‘ Paleontology 
of New York,” it is pointed out that fossil species, and even 
genera, are unduly multiplied on totally inadequate data. 
Species and genera cannot be regarded as established so long as 
the author himself is unable to distribute the typical specimens, 
twice alike, without reference to the original labels.—Note on 
the composition of certain ‘‘ Pliocene sandstones” from Mon- 
tana and Idaho, by George P. Merrill. While lately classifying 
the rocks collected in Montana and Idaho by Dr. A. C. Peale 
in 1871, the author’s attention was called to some fragments 
labelled as ‘‘Pliocene” sandstones. A glance, however, 
showed that they strongly resembled compacted volcanic dust 
and sand, and a microscopic examination made it evident that 
the stones consisted very largely of minute flakes of pumiceou, 
glass sufficiently compacted to be readily broken out into hard 
specimens, but extremely friable. The specimens are fully de- 
scribed and some speculations offered,as.to their probabie 
origin. It is added that in Kansas and Nebraska these dusts 
are collected and sold as ‘‘ diamond polishing powder,” or used 
in the preparation of the so-called ‘‘geyserite ” scouring-soap.— 
Contributions to mineralogy, by W. Earl Hidden, with crystallo- 
graphic notes by A. Des Cloizeaux. The paper deals with the 
ipodumene, black tourmaline, xenotime, and twin crystals of 
monazite from North Carolina ; a remarkable crystal of herderite 
found in 1884 near Stoneham, Maine; a twin crystal of molyb- 
denite from Renfrew, Canada; and the phenacite from Flori- 
sant, El Paso County, Colorado.—Turquois from New Mexico, 
by F. W. Clagke and J. S. Diller. A full analysis and micro- 
scopic study is given of some specimens from the turquois mines 
of Los Cerillos, New Mexico, about 22 miles south-west of 
Santa Fé. , The turquois-bearing rock appears to be eruptive, 
and probably of Tertiary age, while the small size of the veins 
and their limited distribution show that the turquois is of Joc`l 
origin, possikjy the result of alteration of some other mineral. - 
On the electrical resistance of soft carbon under pressure, by 
T. C. Mendenhall. In reply to Prof. Sylvanus P. Thompson's * 
objections, the author describes some fresh experimertts fully core 
firming his views regarding the change in the resistance of carbon 
due to change of pressure. In the form of compressed lamp- 
black the elecfrical resistance of carbon varies greatly with tie 
pressure to which it is subjected, and the-veriajion is mainly due 
to a real change in the resistance of the carbon itself.—Com- 
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parison of maps of the ultra-violet spectrum, by Edward C. 
Pickering. Prof.*Rowland’s rècentlye published photograph of 
the solar spectrum is*compared With Draper’s map of the ultra- 
violet portion of the spectrum prepared in 1873, with which it 
is shown to agree very closely. The mean difference for the 
seventy-six lines compared *was~0'0I2, corresponding to about 
1/800 inch upon the Draper mgp. It may therefore be assumed 
that the probable error of a wave-length derived from this map 
will not exceed 1/roo unit if the correctionshere given be first 
“pplied.—On two hitherto undescribed meteoric stones, by 

dward S. Dana and Samuel L. “Penfield. One of these 
meteorites was found, in 1869, between Salt Lake City and Echo, 
Utah ; the other, in 1846» near Cape Girardeau, South-West 
Missour®? Olivine is the most prominent constituent of the 
former, while the latter is a light gray chondrite. 





SOCIETIES AND ACADEMIES 
ë PARIS 


Academy of Sciences, September 20.—M. Fizeau in the 
chair.—Kinematic analysis of human motion, by M. Marey. In 
the figure accompanying this paper are represented the successive 
attitudes of the lower right limb while describing a complete 
step. This action is shown to be divided into ttvo periods, a 
rest and a rise, which are again subdivided into four unequal 
phases, of which the last three belong to the period of rise. 
The simultaneous movements of ankle, knee, and hip are ex- 
plained, and it is pointed out that, whatever be the velocity of 
the pace, the form of the various trajectories here described is 
maintained in their salient features. But, the more rapid the 
motion, the more is the tendency of the centre of gravity to 
approach a straight line parallel with the surface of the ground, 
—‘* Modern Kinetics and the Dynamism of the Future,” by M. 
G. A. Hirn. This is the title of a new work, which the author 
presents to the Academy with some remarks explaining its gene- 
raf purpose. After replying to the various objections raised 
against his general principles, he deals with the arguments 
which, as he maintains, render henceforth indefensible the 
kinetic theory of the gases, referring to molecular movements 
most of the properties of these bodies. Three arguments are 
advanced of such a nature that he believes future physicists will 
wonder how this kinetic theory could ever have been accepted 
for a single moment. Even were it correct, it would not follow 
«that light, radiant heat, electricity, magnetic attraction and re- 
pulsion, and gravitation were due to movements of ponderable 
matter, far less that thought itself was nothing more than 
a molecular movement. But the reverse is not true, so 
that with the collapse of the kinetic theory of the gases 
fall the kinetic theories in general, which claim to ex- 
plain all possible phenomena of the universe by invisible 
movements of matter. The doctrine here substituted for kinetic 
force, he thinks, explains quite as easily, and much more 
rationtilly, the universal phenomena of the physical world. He 
does not, however, hope at once to convince all minds of what 
they should have Jong ago been themselves convinced. Inter- 
pretations formulated a gviori, and apart from experience and 
observation, have unfortunately more vitality than truths gained 
to science by the patient study of Nature.—Observations of 
Winnegke’s comet made at the Observatory of Nice (Gautier 
equatorial), by MM. Perrotin and Charlois. The results of 
these observations, which extend over the four days from August 
27 to September I, are embodied in tables showing the positions 
of the stars 25339 Balande, 25588 Lalande, 4989 Schjellerup, 
5004 Schjellerup, and the apparent positions of the tomet.— 
On the transformation of algebraic surfaces in themselves, by M. 
Emile Picard. à proposition analogous to that of Schwarz is thus 
formulated: Algebraic surfaces capable of being transformed in 
themselves by a bi-rational substitution, including two arbitrary 
parameters, are of the genus zero, or one.—On a class of differ- 
ential non‘linear equations, by M. Roger Liowwille.—Historical 
note on a series whose general term is of the form A, (x — a) 
(£ — a)... (x — ay), by M. G. Enestroém.—Researches on 
the structure of the nerve-centres if the Arachnide, by M. G. 
Saint-Remy. Having in a previous communication dealt with 
the structure of the brain of the scorpion, the author here extends 
his observations to the spider family, and more particularly to 
Tegenaria domestica, Epeira diadema, and Phadgngiun: opilio. 
In these groups shows that the brain offers the same 
plan of organifation as that of the Scorpionide.—Fresh 
researches on the configuration and extent of the Carmaux 


Coal-measures, by MM. Alfred Caraven-Cachin and Grand? In 
this basin, which extends for nearly six miles from Roziéres to 
Saint-Quentin, there are in some districts three successive coal- 
deposits with a joint thickness of over 31 metres underlying 
Tertiary formatio 156 metres thick. They appear to have 
been deposited horizontally, always in shallow watey,the land 
subsiding sometimes slowly, sometimes intermittently, during 
the wholeperiod of their formation.—Note on the affinities of 
the Oolitic floras in the West of France and in England, by M. L. 
Crié. In this paper the author communicates the first result. of 
his studies of the Oolitic floras ofthese regions. The conifers 
are represented at Mamers (Sarthe) and at Scarborough (York- 
shire) by traces of Brachyphyllum, which present a remarkable 
identity. Certain imprints at Scarb@rough al® show a strong 
resemblance, in the disposition of the foliage, and especially in 
the veinous system, to Ofszamites marginatus, Sap., which is so 
characteristic of the Mamers flora. Abou the middle of the 
Oolitic period this group must have covered certain upheaved 
tracts in the Venetian Alps, in the neighbourhood of Mamers, 
and at Scarborough.—The waterspout of September 14 at 
Marseilles, by M. Barthelet. 
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: ORCHIDS ô 


Reichenbachia: Orchids Illustrated and Described. By 
F. Sander, assisted by Eminent Scientific Authori- 
ties. Magnificently “Illustrated in Colours. (London: 
Sotheran and Co., 1886.) 

“He first two parts of a new illustrated work on 

orchids are now before us, It is called “ Reichen- 
bachia,” in homour of Prof. Reichenbach, of Hamburg, 
our greatest living authority on the Orchidee. The 
author of the work, which is to be published in monthly 
parts in an “ordinary,” and an “imperial” edition 
limited to one hundred copies, is Mr. F. Sander, a well- 
known importer of, and dealer in, orchids at St. Alban’s. 

While justice should be done to the author’s energy and 

enterprise in undertaking so sumptuous and, so far as it 

has gone, so promising a production, it should be remem- 
bered that his ®usiness interests are connected with it. 

Each part of the larger editson contains four plates in 
imperial folio, with botanical and horticultural descrip- 
tiongén English, French, and German, geographical and 
cultural details being also given. 
tions are by Prof. Reichenbach, who is responsible also 
for the dissections. Why, we may ask, are the descrip- 
tions of the dissections sometimes in English and some- 
times in Latin? ‘This query leads to the remark that the 
custom of giving botanical descriptions in Latin has led 
to the creation of what we venture to designate as a most 
extraordinary, barbarous, and unintelligible jargon. In 
this work, as in any other botanical book where the 
descriptions are in Latin, words are to be found in 
numbers which are in no sense Latin. Scientific 
descriptions may require the invention of words or 
terms; but the supposed convenience of their being 
understood, when in Latin, by men of science of all 
nations is hardly a sufficient justification for the whole- 
sale creation of suth a language. We may add that we 
submitted one of the Latin descriptions in this work to 
the head master of a great school, who was unable even 
to suggest a meaning for some of the terms. 

The plates in “ Reichenbachia” are unquestionably 
superio% taking them one with another, to those in any 
modern botanical work we are acquainted with. They 
are far in advance both in drawing, and in truth and 
delicacy of colouring, to the “ Orchid Album” of Messrs. 
B. S. Willianfs and Sons, or the “ Lindenia” of the Con- 
tinental Fosticultural Company of Ghent. They do 
great credit to Mr. H. G. Moore, one of the best of our 
young horticultural artists, and to Mr. J. L. Macfar- 
lane, whose work as a natural history lithographer it 
would be difficult to surpass. We are disposed to take 
exception to a remark mde by Prof. Reichenbach, 
under Tab. I., Odontoglossym crispum, that Bateman’s 
“Monograph of Odontoglofeum ”? is “perhaps the finest 
book on grchids that has ever bgen issued.” In our 
judgment it will not compare with the earlier work by’the 
same author, the spJendid “Orchidacezee of Mexico and 
Guatemala.” Of the eight plates in the two parts under 
review we consider Tab. IV., “ Odontoglossum Rossii 
rubescens,” the truest to nature, as well as the most 
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artistic. The least satjsfactory ig Tab. VI., Calogyne 
cristata maxima? in which the hairs on the tip, though 
shown in the dissection, are not even suggested. We s 
must here, with all respect and deference to` Prof. 
Reichenbach, demur to thé varietal name sarima. The 
flowers of this variety may be a little larger than the 
type, but if it be named maxima, what are we to caf a 
larger* variety, should one turn up, as is by no means 
unlikely? These superlatives are more in keeping with 
the aims and objects of trade than with those ef scientific 
nomenclature. The nurseryman naturally revels in such 
adjectives as “superbissima,” “ brilliantissima ” (1), “ deti- 
catissima,” “magnifica,” &c., but science should repudiate 
them. Tab. III. represents a recently introduced Venus's 
Slipper, from the Malayan Archipelago, called C.°Saz- 
dertanum, which has not been seen in flower, we believe, 
outside Mr. Sander’s nursery. We hope the remarkable 
drawing does not do more than justice to it. The plant 
is especially interesting in that it is an almost exact 
Eastern counterpart of the now well-known Cypripedium 
caudatum from South America, which was first flowered 
by the late Mrs. Lawrence, of Ealing Park, about fifty years 
ago. Tab. I. represents the most beautiful and popular, 
and what is now the commonest and cheapest of the An- 
dean cool orchids, Odontoglossum crispum. We cannot 
admit that there is any scientific distinction maintainable 
between O. crispum, O. Bluntii, and O. Alexandr, such 
differences as there are being purely horticultur®. In , 
view of the latest achievement of the busy laboratory of 
Messrs. Veitch and Sons, where during recent years 
more species of one genus, Cypripedium, have been 
created than have been gathered for us from nature by 
the whole army of collectors, botanists will have to re- 
consider, it would seem, not only the species of orchids, 
but the genera. Messrs. Veitch have now in flower a 
hybrid between Sophronius grandiflora and Cattleyt 
intermedia! At the Conference last year, and again 
at the recent Provincial Show of the Royal Horti- 
cultural Society at Liverpool, the attention of botanists 
and horticulturists was drawn to the confusion into which 
the nomenclature of orchids had fallen, a oonfusion 
rapidly becoming worse confounded.. We have examples 
of this in Odontoglossum crispum with its many synonyms 
and varieties, and in Cattleya Dowiana, Tab. V., which 
was re-christened C. aurea, simply because it was found in 
anew habitat. A new name should never be accepted, any 


. more than a new genus or species, unless it be stamped 


with the approval of a recognised botanical authority. At 
present the latest and rawest recrtit among the rapidly 
increasing band of orchid growers thinks nothing of coin- 
ing a ney specific or varietal namg, which generally 
takes the shape of a supposed Latinisation of his owa 
name. 

The cultugal directions are generally judicious. It 1s 
impossible to lay too much stress upon the necessity of 
giving orchids, whether Mexican or East Indian, the 
period of rest they have in nature. Mr. Sander proscribés 
houses with a north aspect for cool orchids. Somè of 
the finest Odontoglossa and cool Oncidia we ever saw were 
grown in 2 house facing due north. We cannot indorse the 
recommendation.of cocoa-nut fibre refuse or peat-moss 
manure either on or under stages. They rapidly decay, and 
become covered with fungi, and full of wood-lice ard 
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other pests. One of athe great, diffftulties in growing 
orchids and other plants under ‘artificial conditions is 
“due to the injury caused by insects. Any one with a 
knowledge of chemistry and ofe vegetable physiology 
would find, we believe, a profitable field of inquiry in this 
direction. Amateurs and the trade alike have dealt with 
this tlifficulty by rule of thumb for geperations, and con- 
fined themselves to smoking plants with tobacco in various 
shapes, and treating them with quack insecticides. So 
far as toba¢co-smoke is effectual, its effect is probably 
due to the nicotine it contains, There can be no insuper- 
able difficulty in charging the air of a closed house with 
nicotine fumes sufficiently to destroy insects, and in 
thereby getting rid of the pungent and injurious smoke 
produted by burning coarse tobacco and brown paper. 
In conclusion we may express a hope that this work will 
not come to a premature end, like some of its prede- 
cessors, but live to fulfil the promise of the parts here 
noticed. . . 





ARC AND GLOW LAMPS 
Arc and Glow Lamps. A Practical Hand-Book on 
Electric Lighting. By Julius Maier, Ph.D. (London: 
` Whittaker and Co., and G. Bell and Sons, 1886.) 


\ Å TE should have been glad if it had been possible- to` 


speak more favourably of Dr. Maiers work than 
ecan bédone after a conscientious reading of it; for Dr. 
Maier has made himself so thoroughly master of our 
language, and has taken such obvious pains to acquaint 
himself with the literature of electric lighting, that we 
cannot help wondering how so able a man has produced 
such a disappointing treatise. Much of the work appears 
to have been translated from Merling’s and other German 
books on electric lighting. Perhaps it is to this com- 
posite origin that the defects are due which a reviewer is 
bound to point out. 
- The first 82 pages are occupied by generalities such_as 
the laws of production of heat in the circuit, the efficiency 
of dynamos, electric and photometric measurements, 
Then come 60 Pages upon arrangements of leading wires 
and of lamps in installations for electric light, including 
the so-called “secondary generators” or induction coils 
_for distributing alternating currents. At p. 140 we at last 
reach arc lamps, the principal types of which are described 
with care., Twelve pages are allotted to the now almost 
obsolete electric “ candle,” and at p. 263 we enter upon 
the glow lamps. ‘These are described all too briefly, 
especially so far as relates to the details of manufacture ; 
but the data as to tests of efficiency and durability of the 
lamps are most satisfactorily summarised. ` Ths chapter 
includes an abstract of the tests made by the Philadelphia 
Committee, whose method of testing the lamps and of 
deducing the“ mean spherical intensity” of the illumina- 
tion is perhaps more scientific than that of any of the 
numerous Exhibition committees who have reported on 
electric lamps. The book concludes with special chap- 
ters*on the application of electric light to lighthouses, 
ships, mines, railway trains, photography, and operative 
surgery. . 
There are severaé tontradictory statements in Dr. 
Maiers book. On p. 270 he tells us that after the inven- 
tions of Greener and Staite in 1846 electric lighting fell 


completely into oblivion till 1873, when Lodyguine took 
up the question. Yet on p. 148 we find a description 
of improvements mage in 1857 by Lacassagne and Thiers, 
and on p. 362 we find that electric light has been afsed 
for stage purgoses ever since the production of Meyer-,. 
beer’s opera of “ Le Prophéte” in 1846. The records of 
the English Patent Office between 1846 and 1873 show 
abundant evidence to negative Dir. Maier’s statement. 
In that interval came the invention of the lamps of Serrin, 
Chapman, Way, and Browning, an® the su@cessive im- 


provements of Holmes, Siemens, the Varleys, Wheatston@, ° 


Wilde, and Gramme in the magneto- and dynamo-electric 
generators for lighting purposes. On p. 32 it is stated 
that the drawback of the system of arranging lamps in 
series in one circuit lies in the fact that the individual 
lamps are not independent of one another; yet on p. 94 
and p. 184 it appears that there are means by which any 
lamp is made quite independent of all the other claps in 
the series. 

We object entirely to Dr. Maier’s classification of arc 
lamps into “monophotal” and “polyphotalé’; these high- 
sounding names being regpectively appligd by him to 
lamps that will not work, and those thaf will work, when 
more than one is placed in series in the same circuit. 
The distinction is entirely misleading: for the question 
whether one or many lamps can be worked together 
depends quite as much on the dygamo as on the lamps. 
Every one knows that modern dynamos are so designed 
as to work under one of two standard conditions: they 
must either yield a constant current in the line, or else 
must maintain a constant difference of potential between 
the distributing mains. Asa rule arc lamps arranged to 
work in series in a constant-current circuit will not work 
if set in parallel across the mains of a constant-potential 
network, and vice versd. The true classification of lamps 
should therefore be into constant-current lamps which 
will work many in series, and constant-potential lamps 
which will work many in parallel. Probably the only 
lamp that will not fallin one of these two categories is 
the old regulator of Duboscq and Fouc&ult. Most of the 
lamps classified by Dr. Maier as monophotal, and which 
according to him can only be worked each with its own 
separate dynamo, will work perfectly well in parallel with 
one another on a constant- ~potential system of mains. 
One consequence of Dr. Maier’s curious classificgtion is 
that when he comes" to the Gülcher lamp, which is an 
excellent lamp for lighting in parallel, he cannot put it 
under either head, and it is relegated to miscellaneous 
lamps. Of the lamps which he describes &s polyphotal, 
the very first is Lontin’s modification of the Sefein lamp ; 


but curioiisly enough the lamp figured and described in | 


the text is of Lontin’s but is the old unmodified Serrin, 
which, though stated by Dr. Maier to be monophotal, is 
really exactly in the same category as Giilcher’s lamp. 
The lamp of Street and MaQuaire i is stated to be diffgrent 
from all other arc lamps in employing a vibratory prin- 
ciple: the author appears nal know that the lamps of 
Clark-Bowman, Newtpn, and Pieper also have vibrating 
me¢hanism. Amongst other erroneous points{t is stated 
on p. 321 that Edison was the first to point out the 
advantage of high electromotive force in the glow lamp ; 
on p. 324 that the Lane-Fox pump gives “ infinitely better 
results” than the Sprengel or Geissler pumps; on p. 305 
e 
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that carbon is deposited “electrolytically ” in the flashing 
process of heating-in a hydrocarbon vapour ; on p. 31 
that it requires “several” dynamog instead of one, to 
yield an electromotive force of 2509 volts; on p. 27 that 
Ohm’s, law is true for the whole circuit only, and not for 
Its parts ; on p. 9I that a shunt coil was firđ used in an 
arc lamp by Von Hefner Alteneck ; on p. 14 that “the 
velocity of a body. falling through a vacuum” is “9:81 
metres in one second.” The definition of the ohm as 
originally fixed in 1862 by the Committee of the British 
Association was certainly not “equal to the resistance of 
a column of mercury of 104 centimetres in length and 
I square millimetre section,” as stated on p. 13. There 
is a grossly misleading extract from Merling’s work given 
in pp. 15 to 28 on the distribution of heat in an electric 
circuit. The old battery rule of arranging internal resist- 
ance equal to the external to get maximum current is 
trotted out, without a word of warning that this is an 
arrangement always to be avoided on account of its bad 
economy ; and as if this were not bad enough, an alge- 
braic corollary is added showing that this arrangement 
of maximum cttrrent is such as to make the maximum 
rate of output ôf keat in an e&ternal conductor of given 
resistance one-quarter of the output that there would be 
in th@ circuit if the battery were short-circuited. The 
student will at once draw the erroneous conclusion that 


be grouped all in parallel so as to reduce the internal resist- 
ance to a minimum, then a very high percentage of the 
heat of the current—practically all of it—will be obtained 
in the conductor of high resistance, and the zincs of the 
battery will consume more slowly. There are several 
other matters to which exception must be taken: a crude 
assertion that a Gramme dynamo is better than a 
Siemens, which mgy have been true in 1878 ; crude state- 
ments true perhaps of a particular dynamo or a particular 
lamp, but not true of dynamos or lamps in general ; crude 
advice to makers to arrange their lamps so as to keep the 
resistance of the arc constant ; crude arguments in favour 
of using shunt-wound electro-magnets in arc lamps, all 
reasons being given except the righ® one. ‘Three times 
Dr. Werner Siemens’s name is erroneously given as 
Wilhelm Siemens. Lastly, electric engineers will be 


surprised to figd amongst the practical hints nothing about 


the “ strikipg ” of the arc, or about the “ hunting” action 
of lamps and‘its avoidance. It is to be hoped that these 
matters will be remedied when the author comes to re- 
write his book for a second edition. 


S. P. T. 
: b 
DISORDERS DIGESTION: 


On Disorders of Digestion. By T. Lauder Brunton, 
M.D., FR.S. (London: Macmillan and Co., 1886.3 


T HIS book is a reprint of a series of disconnected papers 
which the author has contributed during the last thir- 
teen years to various periodicals and Societies, and is pre- 





faced by the Lettsomjan Lectures, “ OnsDisorders of Diges- 
tion,” in which the autho? has colle&ted together into one 
homogeneous whole many of the observations and illus- 
trations which he had introduced into his earlier papers. 
These lectures give a mostadmirable résumé of the latest 
advances in our knowledge of the complicated processes 
of digestion and of mal-digestion, and the succeedjng 
paperg form a mo% interesting study of the gradual 
development of the author’s views. 

The main idea which runs-throughout the whole work, 
and which the author more than any one else in this 
country has developed, is that, in mal-digestion, products 
are formed which in their passage through the liver dis- 
order its functions, and on reaching the general circula- 
tion act more or less as poisons, producing languor list- 
lessness, heaviness of the limbs, great depression of 
spirits, and headache. 

Brieger especially has worked out both chemically and 
physiologically the products of digestion and decomposi- 
tion of food-stuffs. He has been able more or less suc- 
cessfully to separate several alkaloids which have most 
powerful effects when administered to animals. Several 
resemble very closely in their effects muscarin, the active 
principle which Prof. Schmiedenberg has separated from 
several species of mushrooms. This when administered 
to animals causes vomiting, purging, dyspnoea, and pros- 
tration, and it has been found that atropia is an efficient 
antidote. Many of these alkaloids are detained ly the 
liver, and excreted with the bile into the intestine, again 
to be later on re-absorbed by the portal circulation, and 
may thus circulate in the portal system without ever enter- 
ing the general circulation. Lead, copper, and other 
minerals, when administered by the mouth, often circulate 
in this manner, and the same process is offered as an 
explanation of the trivial effects of curara when swallowéd, 
while its subcutaneous injection is lethal. 

The author’s views are corroborated by recent researches 
which allot a most important part in all digestive processes 
to bacteria and other micro-organisms. Cultivations carried 
on at Leipzig have shown that twenty-five micro-organisms 
are commonly found in the mouth, and that these under 
certain conditions may occasionally develop in various 
parts of the alimentary canal. Somè develop large volumes 
of gas, and others lactic, caproic, caprylic, butyric acids, or 
other complex bodies during their growth. It is extremely 
probable, therefore, that the excessive multiplication of 
these micro-organisms generates the products of mal- 
digestion. A healthy condition of the alimentary canal 
and its secretions is inimical to thgir growth. A slight 
degret of acidity—less even than that normally present 
in gastrig juice —is quite sufficient to check their 
growth. . s 

These experiments open up quite a new field for the 
treatment of dyspepsia : the actions of old well-established 
remedies rective a new explanation, and new drugs will 
be pressed into the service. 

Bitters are said to Be beneficial because they check the 
secretion of mucus, which is a suitable nids for some 
bacteria; mineral acids, ‘mercury and salicylic acid are 
more stroggly recommended than ever because of their 
antiseptic properties; charcoal, bismuth, and’ alkalics 
base their claim for support on their stimulation of the 
gastric secretion. 
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The title of the book is used-in a yery wide sense, and 
at the end is a serie? of articlés on renal secretion, its 
disorders and treatment. Nowhere does the author 
betters show his powers of dealing with complicated 
problems—marshalling together his facts, and then in 
the most lucid and pleasant manner, often assisted by 
apt, illustration, setting forth his view of the question. 
Great stress is laid upon the distirftt blood-supplies of 
the glomeruli, and of the convoluted and straight tubes, 
and, upon the distinct reg@lating mechanisms, while an 
attempt is made to classify diuretics accordingly. 





ALCHEMY 


Die Michemte in älterer und neuerer Zeit. 
Kopp. Pp. 685. 


By Hermann 
(Heidelberg: Carl Winter, 1886.) 


HIS work is in two parts; the first part treats of 
alchemy up to the year 1775, and the second part 
subsequent to this date. 

It is not written purely for the chemist, and indeed the 
student who looks here for the minor details of alchemy 
will be disappointed. These have already received aniple 
treatment at the hands of Prof. Kopp in his “ Beiträge 
zur Geschichte der Chemie,” and the object of the present 
work is rather to lay stress upon the philosophy of the 
alchemists, to give some account of the organisations 
from gvhich they received support, and to point out that 
such *organisations had wider aims and a more dis- 
tinguished following than is perhaps generally known. 
It will be read with as much pleasure by the student of 
literature and history as by the chemist. The difficulty 
of dividing a work of this nature into chapters is no doubt 
great, but we cannot help thinking that such a division 
wauld have been conducive to clearness ; there is, how- 
ever, a table of contents, a full and well-arranged index, 
and change of subject.is indicated in the text by a break 
in the paragraphing. We have presented to us alchemy 
as a search after scientific truth under the guidance of 
principles which if ill-founded were yet sufficiently real to 
attract philosophers as well as representatives of wealth 
and power ; as a Science which survived persecution and 
failure, and whose allurements outlived the discredit 
brought upon it by dupes and swindlers. The relation 
between alchemy and medicine is traced in an interesting 
and careful manner. Although it has been by no means 
the authér’s intention to act as biographer, yet we have, 
if we may so speak, medallions of many of the more dis- 
tinguished alchemists, in which the features calculated to 
indicate the.growth and progress of principles are brought 
out with great clearness. Of such a type is the sketch of 
Leonhard Thurneysser, whose chequered career is indeed 
a romance of real life. In the second volume we have an 
interesting account of the “ Rosenkreuzerbund,” a secret 
society fourtded by Christian Rosenkreuz at the beginning 
of the fifteenth century. In this and kindred societies 
the “ brothers” were encouraged te travel, gaining expe- 
rience and knowledge which at their periodical meetings 
were retailed for the common interest and instruction of 
the members. Considerable latitude was allowed to the 
individual, and the following lines, by one who was him- 
self connected with’ such a society, show that there was 
not always a servile respect for tradition :— 





[Oct 7, 1886 





DER WEISE UND DER ALCHYMIST 


Gesund und fröhlich, ohne Geld 
Lebt einst ein Weisq i in der Welt. 
Ein Fremder kam zu ihm und sprach : 
Hört ich von deiner RedI¢chkeit ; 

Du bist eingPhonix unsrer Zeit. j 
Nichts fehlt dir als der Stein der Weisen. 

Ich bin der Trismegist, vor dem sich die Natur 

Stets ohne Schleier zeigt ; ich habe glen Merkur, 
Dadurch wir schlechtes Blei in feines Gold verkehren— 
Und diese Kunst will ich dir lehren.” 

“ O dreimal grösster Trismegist !— » 

Versetzt der Philosoph—du magst nur weiter reisen ! ! 
Der ist ein Weiser nicht, dem Gold so schätzbar ist. 
Vergniigt sein ohne Gold, das ist der Stein der Weisen.” 


“ Auf meinen Rejen 
e 


The constitution of these societies is explained, and we 
are initiated into the mysteries of the various grades of 
rank: the juniors, the theorists, the practitioners, the 
philosophers, the minors, the majors, the adepts, the 
magister, and finally that rarest honour, the magus. 

A considerable space is occupied with the history of 
one who was ever active in the welfare of such organisa- 
tions—-Georg Forster—born near Danzig in 1754. He 
was a remarkable man ig every respect, unstable to a 
degree, holding peculiar opinions on retigious topics, un- 
skilled in all which contributes to success in the general 
occupations of life, and yet wielding powerful influérfce in 
the circle within which he moved. His earlier travels led 
him to England, where he was, at the age of thirteen 
engaged in teaching French and German in a school at 
Warrington ; then he passed into the East India Com- 
pany’s service ; whilst at the age of eighteen we find him 
as a companion of Cook in his second voyage round the 
world ; later he returned to the Continent, and became 
Professor of Natural History at Halle. Some thirty 
pages are devoted to a charming sketch of Georg Forster’s 
character, and we do not know any other passage which 
affords such enjoyable reading. 

S. Th. Sémmering was Forsters bosom friend and 
companion, a man not unlike him, and who shared all his 
trials and difficulties. In the concluding pages of the 
book it is shown how with the dawneof dynamical and 
quantitative ideas in chemistry at the close of last century, 
alchemy underwent modification, "and, ultimately, rapid 
decline. One is tempted to. wish that the author had 
given a concluding chapter on the rise and development 
of the principles of chemistry as shown by an examina- 
tion of the doctrine$ of the alchemists. 

Notes and references have been freely used throughout 
the work, and where remarks of such a length are required 
as to interfere with the continuity of the etext, these are 
arranged in an appendix. These addenda egcupy over 
200 pages, and constitute in fact a most valuable contri- 
bution to the history-of alchemy. The style and general 
character of the work will appear from the remarks that 
have been already made, and if there are occasionally 
passages that are somewĝat abstruse, yet on the Whole 
we have aclearness and picturesque delineation excelling 
in our opinion, anything tipt has hitherto appeared on 
the subject, and we congr: ulate the veteran author on 
hie success in a new phase of literary effort. Our English 
readers will be glad to know that the book is printed in 
Roman type, and can be had bound’in boards. 


G. H. BAILEY 
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OUR BOOK SHELF 


La Terre des Merveilles. Par Jules Leclercq. (Paris: 
Librairie Hachette et Cie., 1886.) ¢ 


IN this volume M. Jules Lecleragq describes a visit made 
by him a few years ago to the Yellowstone National Park, 
during which he saw all the sights of this zerre des 
merveilles. The writer is already well known in his own 
country as an accomplished writer of popular books of 
travel, and accordingly he makes the most of the Yellow- 
stone region and its wonders. His sketches of these are 
preceded byea very iwteresting chapter on the early ex- 
phorations of the territory, from the visits of the first 
adventurous trappers. There are two maps—one a 
detailed map df the “ Park,” the other a general map of 
part of the United States to show the position of the 
Yellowstone region. There is also a considerable number 
of illustrations. The volume is published in Hachette’s 
“Collection des Voyages illustrés,” and is a clever, well- 
written popular account of a district full of natural 
wonders. 





LETTERS TO THE EDITOR 


[The Editor doce not hold himself responsible for opinions ex- 
pressed by his correspondents., Neither can he undertake to 
return, or to’ comrespond with the writers of, rejected manu- 
scripts. No notice ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


The Cereals of Prehistoric Times 


My friend Mr. Carruthers in the interesting address delivered 
recently to Section D of the British Association, makes a remark 
which I confess surprises me. He says (NATURE, September 9, 
Pp. 453) :—“ It is remarkable that in our own country, with all 
the appliances of scientific cultivation and scientific farming, we 
have not been able to appreciably surpass the grains which were 
harvested by our rude ancestors of 2000 years ago.” He men- 
tions in support of this conclusion that *‘ the wheat from lake- 
dwellings in Switzerland for which I am indebted to Mr. J. T. 
Lee, F.G.S., are fair samples.” 

This is certainly a striking fact. The persistence of specific 
and even of varietal types in a country like Egypt is 
what we might expect, because the very preservation of the 
material evidence is a proof that the physical conditions have 
persisted likewise. ‘But that cultivated plants have remained 
unaltered since the Stone Age seems a conclusion difficult to 
accept in the face of every-day experience as to what can be 
done in modifying them. The data collected by Prof. A. De 
Candolle (‘‘L’Origine des Plantes cultivées,” pp. 284, 285) 
leads me, I think, to the conclusion that Mr. Lee’s specimen 
must be exceptional. Prof. De Candolle mentions three varieties 
of wheat®as cultivated in the Stone Age® of these he says :— 
‘“ Aucune mest identique avec les blés cultivés de nos jours. 
On leur a substitué des formes plus avantageuses.” Two of these 
have been obtained from lacustrine dwellings. He remarks that 
the most ancien lacustrine people of Western Switzerland culti- 
vated a whgat with small grains, which Heer has carefully 
described dfiid* figured under the name of Triticum vulgare 
antiquorum. These people he regards as contemporaries of the 
Trojan war, if not older. The culture of this kind of wheat 
persisted in Switzerland till the Roman conquest.. Unger found 
the same form in a brick of the pyramid of Dahschfir in Egypt 
of the date B.C. 3359. The other variety (Triticum vulgare 
composjtum muticum, Heer) was Xss common in Switzerland in 
the fitst age of stone, but is the one most frequently found in 
the less ancient lake-dwellingsg of Western Switzerland and 
Italy. W. T. THISELTON DYER 


—-— e 
e 
Physiological Selection and the Origin of Species” 


HAVING written fo» the Fortnightly Review a full reply 
to Mr. Wallace’s article in that journal, I will not here antici- 
pate what I have there to say. But, seeing that he has 
repeated in these pages the substance of his criticism, I 
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will here also repeate the substance of ‘my reply. On the 
present occasion, therefore, %t is enough to remark that I have 
never made the ‘“‘ extraordinary statement that, during his whole 
life, Mr, Darwin was mistaken in supposing his theory to be a 
theory of the origin of species*” On the contrary, as I shall 
hereafter show, so far as this matter is concerned, both my 
opinions and my statement of them are in full agreement with 
those presented in Mr. Darwin’s works. 

Without wishing tg discuss with Mr. Francis Darwin She 
meaning of the sentence which he quoted from the “ Origin of 
Species,” I feel it is only due to my own understanding to give 
the following explanation, If ary one will turn to the sentence 
in question (p. 247, 6th ed.), he will find that it cdbstitutes an 
integral part of an argument showing that sterility between 
species cannot have been brought about by natural selection. 
The argument is that, ever supposing sterility with parent forms 
to be an advantage, it is an advantage which could not be 
seized upon by natural selection, and hence that some other 
explanation of such sterility must be found. Nof, so 
far as I can see, there is here not only no shadow of 
the theory of physiological selection, but the whole argu- 
ment is proceeding on totally different lines. For the very 
essence af this theory is that the sterility in question eed 
not be supposed to be an advantage, and therefore that any 
variation in the way of such sterility does not require to be 
selected through the struggle for existence, being of its own 
nature a variation which survives. In no part of Mr. Darwin's 
writings can I find even the most distant allusion to the possi- 
bility of this particular variation being thus a variation sxi 
generis—itself a cause of specific differentiation, and, as such, 
independent of natural selection. Least of all can I find evi- 
dence of any such allusion in the pasage referred to, seeing that 
the argument here consists in expressly regarding the variation 
of sterility as resembling variations in general, and therefore in 
not regarding it as possibly presenting the highly peculiar quality 
of being survivable ger se. And, considering how fully Mr. 
Darwin has given his reasons for rejecting many ideas much less 
feasible, I confess it appears to me a most extraordinary and 
unaccountable thing that he should nowhere have so much as men- 
tioned this alternative, had it ever been familiar to his mind. I 
may add that, if any reasonable ground can be shown for sup- 
posing this to have been the case, it would cause me to abandon 
the whole research. 

Mr, J. H. A. Jenners remark cannot apply to the particwlar 
kind of variation with which alone my theory is concerned, be- 
cause, if so, it would amount to saying that the more sterile the 
variety is with its parent form the more will this sterility be 
increased by intercrossing with that form, which is absurd. But 
with regard to many other kinds of deweficial variation the 
remark of course is true. 

Iam greatly obliged to Mr. Evershed for directing my atten- 
tion to Mr. Catchpool’s letter in NATURE (vol. xxyi. p. 4°. 
Having obtained a copy of the issue referred to, I find, as he 
says, that ‘‘the theory of physiological selection is very clearly 
put forward.” Moreover, the difficulties against the theory of 
natural selection on account of inutility and sterility are very 
clearly stated. I-may take this opportunity of requesting any 
of your readers who may know of any previous publications of 
the theory—no matter how vague or sketchy—to be kind enough 
to furnish references. GEORGE J. ROMANES 

Geanies, Ross-shire, September 18 





Cooke’s ‘Chemical Physics” 


IN your Rsue of September 2 (p. 405) I fing under the cover of 
a review of Cooke’s ‘‘ Chemical Physics” that Prof. Armstrong 
has been good enough to quote a passage from my ‘ Lessons in 
Elementary Chemistry,” though without naming the source, 
concerning Avogadro’s law, about which he asks the question, 
‘‘ Could anything be more misleading and inaccurate?” My 
friend app@ars to be no exception to the well-known rule as to 
critics failing to read the*books they review, for a note on the 
same page (55) disposes of the “inaccuracy,” whilst the ‘ mis- 
leading” statement is explained further on (p. 154). On ‘the 
other hand, Dr. Armstrong has not followed the usual practice 
of critics, wbo, not being authors, escape from the danger of a 
retort courteous from those whom they find fault with ; and hence 
I feel sure he will forgive me in saying that, Whilst fully agreeing 
with him in the statement that a knowledge of mathematics 1s 
advisable for a chemist if he is to understand physics and physical 
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methods, I still am bofd enough to ask whether anything can be 
‘£ more misleading and ifaccurate ” shan the formula for reduc- 


e tion for temperature and pressure given in both editions of his 


“Organic Chemistry ” under the description of Dumas’s vapour- 
density’ method. And to add th&t ng excuse can here be found 
of a correction given elsewhere, og of the fact that it may be 
desirable sometimes to state a case broadly to begin with and to 
define it more closely afterwards. HENRY E. ROSCOE 
e Pee a : 
The Tangent-Galvanometer 

ATTENTION has recently beer drawn more than once (notably 
by Sir Willim Thomson, and by Mr. W. H. Preece and Mr. 
Kemp) to the advantages offered, in certain cases of the use of 
the tangent-galvanometer, by placing the instrument so that the 
plane of the coils makes a greater or less angle with the plane 
of the magnetic meridian. It may not be amiss, therefore, to 
point out that, in 1869, M. Bertin showed that the sensitiveness 
of the*angent-galvanometer for strong currents may be increased 
and the usable range of deflection doubled by placing the circle 
in a vertical plane inclined at an angle of 45° to the magnetic 
meridian (Aznales de Chimie et de Physique, 4th series, vol. 
xiv. p. 27). . 

When readings are taken with the current traversing the 
galvanometer, first in one direction and then in the other, as 
would always be done if accuracy were important, the expression 
for the strength of current is almost as simple when the coils 
make an angle with the magnetic meridian as when they are 
parallel to it. In the former case the strength of current is 


C = $k cos a (tan 0 + tan 6), 


where a is the (fixed) angle between the plane of the coil and 
the magnetic meridian, and @ and 6’ the deflections of the needle 
from the plane of the coil due to the current in the two direc- 
tions. .6 is reckoned positive in the direction from the plane of 
the coif towards the plane of the meridian, and 6’ is reckoned in 
the opposite direction. To determine the angle æ we have 
tan à ='$:(tan 0 — tan 6’), 

and it is probably most convenient to determine the numerical 
value of cos æ in the first expression from this by tables. If the 
current be adjusted so as to make the second deflection 6’ = 0, 
we have simply tan a = 4 tan 6, if 0, be the corresponding 
deflection with the current reversed. G. CAREY FOSTER 

niversity College, London, September 30 





Alligators in the Bahamas 


In Catesby’s ‘“‘ Natural History of Florida, Carolina, and the 
Bahama Islands,” published in the latter half of the eighteenth 


` century, the author, usually a most accurate observer, states that 


the mangyove-swamps on the Island of Andros presented a 
loathsome appearance owing to the remains of fish having been 
left there, half eaten, by the adligators. During a fairly com- 
plete exploration of Andros, which I made in the early part of 
last year, I observed no traces of these animals, though, as I 
was not then aware of Catesby’s statement, I did not make any 
special search for them. In response, however, to inquiries 
made in the local paper, I lately received from the Rev. W. L. 
de Glanville, Rector of Inagua, Bahamas, a letter from which 
the following is an extract :— 

“Legendary stories of alligators having been floated to this 
island on logs of mahogany are numerous here. I have not 
succeeded in verifying any of them. On July 21, while on a 
visit to our North-West Point Settlement, a .mar exhibited 
to me the skin of an alligator which he had shot a day or two 
previously. Length all over, from tip to tip, 8 feet ; from line 
at right angles to tip of snout to angle of jaw, 13 inches; 
greatest frontal diameter, about 11 inches. ° 

“Logs of mahogany have been drifted recently on these 
shores, but no one saw an alligator arrive. That shet was on 
sbore, and seen more than once.” e x 

As the distagce from this to Inagua is more than 400 miles, I 
havé not been able to make inquiries on the spot. But there 
seems to be no doubt that the alligator must have been 
carried by the current from the south-east on a log of mahogany 
or other wood from San Domingo to Inagua. It seems likely 
that alligators have &eqfiefitly been drifted to that island, though 
the absence of a suitable environment has prevented their sur- 


viving. The conditions in Andros would suit them better, since , useful. 


° 


about that island thee is a considerable extent of fresh and 
brackish water in lakes, lagoons, and creeks. But it is not easy 
to understand how they could arrive at Andros, unless we sup- 
pose that the Gulf Stfeam carried them from the north-west 
coast of Cuba and cast them an the west side of the Great Bahama 
Bank, whence small local currents and the wind might bring 
them to the w&t side of Andros, 
in this case be about 300 miles, or about twice as great as that 
from San Domingo to Inagua. , 

I trust that this note may be useful ‘ts affording further proof 
of the fact that oceanic currents take some part in the dispersion 
of even large animals. JOHN GARDINER 


Nassau, Bahamas, September 15 be 


Meteors—The September Taurids 


ON September 22, 1886, roh. 26m., I observed a fine meteor 
about equal to Jupiter, pursuing a path of some 7° in the ex- 
treme east region of Aries. It left a streak and moved some- 
what slowly, being evidently foreshortened near its radiant 
point in Taurus. At Ioh. 46m. the same night I noticed 
another meteor from the same direction. 

On September 21, 1879, I counted 92 meteors, including 
several from this radiant in Taurus, and on September 22, 1884, 
two others were seen amongst 29 registered on that date. 

A comparison of the paths shows a well-defined radiant at 
63° + 23° (about 8° N.N.W. of Aldebaran}, anf I believe the 
shower is rather an important ene, though not, well visible until 
late in the night. 7 

I have recognised several radiants from this position in 
Taurus in October and November, and in August Mr’ Greg 
derived a shower at 64° + 22° from the observations in 1867-74, 
collected by the Luminous Meteor Committee of the British 
Association. On October 17-19, 1837, I found a radiant at 
63° + 22°; on November 20, 1876, -at 62° + 224°; and on 
November 27, 1880, at 63° + 21°. There are also many other 
contemporary showers slightly south-west at about 59° + 20°, 
and it is in November that the display of meteors from Taurus 
reaches a maximum. 

In September, during the last half of the month, I have deter- 
mined some other showers in the region of Taurus, supplying 
meteors of much the same character. The chief additional 
centres of radiation seem to be at 74° + 14°, 70° + 4°, and 
53° + 3°, and there is a fairly active shower also from a point 
further. east, at 89° + 19°, in Orion. The first of these, near 
II Orionis, was splendidly defined from 8 bright meteors on 
September 27, 1886; and on September 22, 1871, Lieut.-Col. 
Tupman saw it at 75° + 15°. The Orionids at 89° + 19° were 
well seen in September 1877, and confirmed in September 1884, 
but this.is essentially a morning shower, as the radiant does not 
reach a fair altitude for the dispersion of its meteors until the 
few hours preceding sunrise. W. F. DENNING 

Bristol, October 3 





Action of Light upon Diastases 


IN 1878, in conjunction with Mr. T. P. Blunt (Proc. Roy. Soc. 
No. 191), I showed that the inve: tive ferment of cane‘sugar is 
destroyed by oxidation on prolonged exposure to sunlight: 
Lately I have extended this observation to other ferments of the 
like kind, with similar result. 

Twenty-five cubic centimetres of very aclive sobutions of malt 
diastase, pancreatic diastase, and trypsin respectively were ren- 
dered inert by insolation in 50 cc, flasks for one month (August 
25 to September 25). 

A solution of pepsin was likewise destroyed, but in this case 
the ferment had been badly prepared, and was not very potent 
to commence with. 

On the other hand, 25 cubic gentimetres of solution of renset, 
though distinctly enfeebled by ifsolation, still retained its specific 
properties at the end of the month. This immunity, however, 
was only relative, for a more dilyfe solution in a shallower stra- 
tum was almost entirely destroy@l by one week’s exposure to 
light (August 31 to September 7). 

Tw all cases the contents of similar flasks kept under like con- 
ditions of temperature, &c., but in the dark, were found to be 
still active at the termination of the exper®ment. 

In determining the peptonising power of the trypsin and 
pepsin, Griitzner’s method (carmine-stained fibrin) was very 
I find, however, that it is more convenient and econo- 
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e 
Mical to keep the prepared fibrin by drying it in `a current of 
air than to preserve it under ether, as usually recommended. 
September 27 ARTHUR DOWNES 





Note on Actinometry by @xalic Acid 


e 
OXatic acid is entirely oxidised by light (Proc. Roy. Soc. No. 
e191, atid Chemical News, October 8, 1880), and affrds, by reason 
of its own physical properties and those of the products of the 
reaction, an excellent medium for actinometry. A preliminary 
series of experiments onthe physical conditions which modify 
this oxidation show that, ¢.g., the effect is greater in direct pro- 
portion to the extent of exposed surface of the solution but in- 
versely as itsedepth. Qt is greater also in proportion to the 
erength of the solution ; and it would appear—I speak for the 
present quite provisionally—that in this relation the reaction 
follows a define law, being as the square root of the mass. 
September 27 ARTHUR DOWNES, 





Humming in the Air caused by Insects 


In a letter to the Hon. Daines Barrington (letter lxxx.) the 
Rev. Gilbert White, the well-known author of the ‘‘ Natural 
History of Selborne,” mentions a strange humming sound in 
the air. He writes :—‘‘ There is a natural occurrence to be met 
with upon the highest parts of our downs in hot summer days 
which always amuses me much without giving me any satisfaction 
with respect to the cause of it : and that is a loud audible humming 
as of bees in the Air, though not one insect is to beseen. This sound 
is to be heard distinctly the wh@le common through from the 
Money Dells to my avenue gate. Any person would suppose 
that a large swarm of bees was in motion, and playing about 
over-Wis head. This noise was heard last week on June 28.” 

It is singular that no explanation has been offered by any one 
for such a common phenomenon. I am convinced that the 
humming sound mentioned by Gilbert White was nothing more 
than the noise occasioned by the vibrations of millions of insects’ 
wings in the air. In hot summer evenings in particular I have 
heard these peculiar humming sounds, and know them to be 
caused by immense hordes of gnats and midges which fill the air 
with their numbers. W. Harcourt BATH 

The Limes, Sutton Coldfield, near Birmingham, October 


Mimicry in Snakes 


A CURIOUS fact has been lately brought to my notice by a 
friend of mine, Mr. H. M. Oakley, in connection with the 
Dasypeltis scaber, Linn., or egg-eating snake—the “‘ Eijer eter” of 
the Dutch colonists—which, if not already well known, may 
prove of interest to some of your readers. ` The specimen ob- 
tained by Mr. Oakley was caught at, Hout Bay some twenty 
milesefrom Cape Town, and is about 3 feet in length, and its 
size, markings, and colour bear sufficient resemblance to those 
of the Berg Adder (Clothes atropos, Linn.) to be easily mis- 
taken for that snake. It also has keeled scales, generally 
characteristic, at the Cape, of venomous species. Its head has, 
however, the long lacertine shape distinctive, here, of harmless 
snakes, but, when aroused and alarmed or irritated, it flattens it 
out until it assumes the usual viperine shape of the “club” ina 
playing card. It then coils as for aSpring, erects its head 
with every appearance of anger, produces a hissing noise with 
its scales, not unlike the hiss of a puff adder or cobra, and darts 
forward as if to strike its fangs into its foe, and in every way 
exactly simulates the motions of an irritated berg adder. This 
snake has, ehowever, neither fangs nor teeth (which, indeed, 
would not be tequired for egg-swallowing), and is not poisonous, 
a fact which was placed beyond doubt by Mr. Oakley repeatedly 
placing his finger in the reptile’s mouth. This seems a clear 
instance of mimicry of another species for defensive purposes, 
but I am not aware of another instance among ophidians. 

W. HAMMOND TOOKE 


Cape Town, Cape of Good Hêpe, September 8 





THE COLONIAL ANIÑINDIAN EXHIBITION 


CONTINUING our review of the most noteworthy or 

interesting vegetable products now being exhibited 
at South Kensingtop, we find in close contiguity to those 
from British Guiana, described in NATURE, July 15, p. 242, 
the exhibits from 


i es 


3 _ — ——_——_——— 


Mauritius.—The entire collection, though not large, is 
one of some interesf, and the vegetable kingdom plays by 
far the most important part in the®exhibits. The collec- 
tion of fibres will attract attention as much for its com- 
pleteness as for the care with which they have been 
prepared. Many are ef stientific interest only,” being 
obtained from plants thatecould never be turned to com- 
mercial account, such, for instance, as Hyophorbe Ver- 
Schaffeltit, Latania commersonii, Lodoicea sechellarym, 
Macrozamia spirakis, &c. This collection is exhibited 
by the Botanical Gardens, as is also a collection of 
woods of similar interes, Some notes on these 
woods are useful. Thus, we are told that Tecoma 
pentaphylla has a soft white wood, not much used, 
and that it is a moderate-sized shade-tree of rapid 
growth. Samples of the wood, however, grown in the 
West Indies, show a close and even grain, and are fairly 
hard—so hard, indeed, as to suggest its suitability for 
wood-engraving, for which purpose it has been trfed in 
this country, and though not by any means equal to box- 
wood, was reported upon as likely to be found useful for 
some kinds of work. The soft wood of Ficus mauritiana 
is used in the colony both for firewood and for hollowing 
éut for canoes, while the hard wood of the Ebony (Déos- 
pyros Ebenuim), which is described as being either black 
or sometimes streaked with yellow and brown, is used for 
inlaying, furniture, and ornamental turnery. The Bois 
Maigre (Nuxia verticillata) is said to produce a short- 
grained timber which decomposes rapidly, but when 
young it makes excellent walking-sticks, which are much 
sought for. Terminalia Bengoin, a large tree, which has 
become scarce in Mauritius, produces a wood valued for 
many purposes. It would seem that the wood is some- 
times fragrant, for it is said that “some parts of tRe tree 
were once much burntin Mauritius as an incense.” Afother 
odoriferous wood is Noronhia Broomieana, called here 
Bois Sandal. The Carambole (Averrhoa Carambola), 
valued in India for the sake of its acid fruits, is planted 
in Mauritius for the same purpose, the fruits being eaten 
either raw or made into tarts. 

Probably the exhibits that attract most attention in the 
Mauritius Court are the fine samples of vanilla peds, 
covered as they are with an abundant coating of crystals, 
and shedding forth, even through the glass cases which 
cover them, the delicate fragrance for which vanilla is 
celebrated. 

Seychelles —Amongst these exhibits the Double Cocoa- 
Nut, or Cocoa de Mer (Lodoicea sechellaruim) is the most 
prominent. The double form of the fruit, which is its 
normal condition, is well shown, as well as a triple-lobed 
nut, which is not very uncommen.: Here also are fine 
samples of vanilla, nearly, if not quite, equal to those from 
Mauritius. Dried papaw juice and some remarkably 
good specimens of essential oils are shown, all of which 
are extremely creditable to the colony. 

Cyprus.—The vegetable products shown in fhis Court 
are not numerous, nor is there anything of novelty ex- 
cepting perhaps a peculiar black substance described as 
honey, from the Carob or Locust Bean (Ceratonia Siligua). 
The pods themselves are also exhibited, and their pro- 
duction, § seems, has greatly increased in recent years, 
stimulated by an increasing demand,*especially in this 
country, where they are used very largely iri making the 
patent compound cattle-foods, in consequence of their 
saccharine and nutritious character. Low freights have 
much encouraged the trade in carobs, enabling shippers 
to sell thèm at moderate prices. The quantity of carobs 
exported from Cyptus in 1884 amounted to 30,000 
tons, about one-half of which came to Exgland. Jhe 
finest quality is produced in Limassol and Lefcara, and 
obtain relatively higher prices than those of Kyrenia. 
The averdge price realised for these pods is about 34 per 
ton. ce, ` 
Another product of great importance to Cyprus up to 
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the year 1873 was madder from Rubia tinctorum, an 
article of considerable profit’ to landowners. It was 
largely used in dyeing Turkey-red yarns. The discovery 

eof coal-tar dyes seriously interfered with the demand for 
madder, so that its growth has much decreased. In con- 
sequence,. however, of the mineral dyes being much in- 
ferior in fastness, madder is bemg again sought after, and 
should the demand continue, there is a prospect that 
madder will again assume its former importance. Among 
other interesting exhibits, the rude native cart of the form 
in use for over 2009 years, and still in use, attracts 
much attention, as does the fhreshing-board, the same as 
was in use én patriarchal times. It is studded with flints 
on the under-side, and is drawn by bullocks or horses over 
the grain, by which means the seed is separated from the 
ears and the straw reduced to small particles. This is 
said to be the only system employed for threshing in 
Cyprus. 

A few well-known woods, such as Olive (Olea europea), 
Cedar of Lebanon (Cedrus Libani), Bay Laurel (Laurus 
nobilis), Chian Turpentine, (Pistacia Terebinthus) are 
exhibited, as well as the concrete resin of the latter, or 
crude Chian turpentine, under the name of Trimithia 
gum, in curious small greenish-coloured pots. ° 

Malta—The Maltese exhibits will be best remembered 
by the fine show of lace and silver filigree work. A good 
show is also made of preserved fruits, and tobacco of 
very fine quality and varied forms is exhibited ; besides 
these there are very few other vegetable products. 

JOHN R. JACKSON 





GREEK GEOMETRY 


: We have before us parts 6, 7(?), of Dr. Allman's 

“Greek Geometry from Thales to Euclid,” ? in 
which we are brought almost into touch with Euclid. 
There is then but little wanting to complete the task 
commenced by the author in 1877, in the performing of 
which so much light has been thrown upon the contribu- 
tions of the early Greek mathematicians to geometrical 
science. 

{n NATURE (vol. xxx. pp. 315, 316) we gave an account 
of Archytas and Eudoxus ; the present parts commence 
with a discussion of the claims of Menzechmus, “ pupil of 
Eudoxus, associate of Plato, and the discoverer of the 
conic sections.” In the forefront are placed translations 
of eleven fragments which contain what is known of 
Menechmus. The various points which arise are most 
carefully reasoned out, with considerable detail, but we 
cannot attempt here to compress what is already con- 
cisely given. The notes are very valuable, and show over 
what a wide field of reading Dr. Allman’s researches 
have taken him. We note only the prominence given to 
M. Tannery’s papers, as we have frequently had occasion 
in these pages to draw attention to this mathematician’s 
valuable memoirs on Greek geometry. The last part 
(which we have numbered 7) opens with an account of 
Dinostratus, brother of Menzechmus, whose name occurs 
in connection with fhe quadratrix. Dr. Allman „states 
the case of Dinostratus versus Hippias : “The result of 
the whole discussion seems to be that the quagratrix was 
invented, probably by Hippias of Elis, with the object of 
jrisecting an angle, and was originally employed for that 
purpose; that subsequently Dinostratus used the curve 
for the quaflrature of the circle, and that s name was 
thence derived.” Sporus (or Porus) comes in for a men- 
tion, and then we come to Aristæus, who wr8te on the 
“conic sections, and is the author of the theorem, “The 
same circle*circumscribes the pentagon of the dodeca- 
hedron and the triangle of the icosahedron, these solids 

1 The following references to the several parts may bg of service :— 
Hermathepa, part x, vol. iii, No. 5, pp. 160-75; part 2, same number, 
pp. 175-207 ; part 3, yol. év.® No. 7, pp. 180-228; part 4, vol. v. No. 10, 


pp. 186-212; part 5, same number, pp. 212-235; part 6, vol. v. No. 11, 
pp. 403-32; part 7(?), vol. vi. No. 12, pp. 105-30 








e 
e 
being inscribed in the same sphere.” This occurs in his’ 
“Comparison of the Regular Solids.” Bretschneider 
thinks the thirteenth Book of Euclid’s Elements is “a 
recapitulation, at least partial, of this work of Aristeeus” 
(cf. also Dr. C. Taylér’s “ Conics,” p. xxxiii.). 

Of Aristeeus, in closing, our author writes : he “ may, 
therefore, be regarded as having continued and summed 
up the work, which, arising from the speculations of 
Philolaus, was carried on by his successors—Archytas, 
Eudoxus, and Meneechmus. Thesg men were related to 
one another in succession as master and pupil, and it 
seemed to me important that the continuity of their work 
should not be broken in its presentation.” e 

We hope another year will suffice to bring this sketch ° 
of Greek geometry to a close, and that then the author 
will collect these parts, whose appearanfées have been 
extended over nearly ten long years, in one volume, with 
such additional notes as his subsequent reading will 
enable him to append. 

We can only commend these two parts, as we have the 
previous ones, to the careful study of all who are inter- 
ested in these researches: they have taken a high place 
in the estimation of foreign mathematicians, even in cases 
where the author’s conclusions have not been unhesitat- 
ingly accepted. 

a 


THE HYGIENE OF*THE VOCA# ORGANS! 


HE cultivation of the voice and the means of main- 
taining it in a state of excellence under the v&rying 
strain of daily life, are subjects of interest to us all, but 
become of paramount importance to those who are pro- 
fessionally brought before the gublic as speakers or 
singers. Although the laryngoscope is invaluable in the 
recognition and treatment of disease,-it is surprising how 
little it has up to the present time added to our knowledge 
of the physiology of the larynx. 

The difficulties of examining the larynx during singing 
are so great that a large number of singers have to be 
examined to obtain a complete view of the whole process 
by even the most expert laryngoscopist. The results of 
the examination of some three or four hundred persons ` 
with fine voices, including most of the best singers of the 
day, form not the least interesting portion of the book. 

There is no question that the voice, whether the note 
be high or low, whether a chest or head note, whether 
bass or falsetto, is produced by vibration of the free edges 
of the vocal cords, which are two movable ligamentous 
bands about half an inch long stretched from back to 
front of the larynx. In other words, the only place where 
all notes, whatever their character may be, can be pro- 
duced, is in the larynx. 

These bands are attached anteriorly in contact with 

one another, but their posterior fourth is attached to the 
small pyramidal-sh&ped arytenoid cartilages, which ‘can 
move laterally. The glottis, the space between them, is 
thus divided into a ligamentous and a cartilaginous por- 
tion. There is the greatest difference of opinion among 
authorities as to the position of the cords and arytenoid 
cartilages, and as to how much of the cord wib’sates in the 
production of the various sounds. 
Dr. Mackenzie divides the range of the voice into two 
registers, viz. one (chest) in which the pitch is raised, by 
means of increasing tension and a (consequent trivial) 
lengthening of the cords,gas the voice sings upwards ; 
the other (head), by whith a similar result is bxought 
about by gradual shortening of the vibrating reed, which 
is still tense, though less sę than in the chest register. 
These fundamental division§ are the so-called chest and 
head modes of production, and the falsetto ¢orresponds 
to the head register of the female voice, of which it is an 
imitation. 





1 “The Hygiene of the Vocal Organs.” By Morell Mackenzie, M.D. 


+ Pp. 223. (London: Macmillan & Co., 1886.) 
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Speaking generally, it may be said, that the cartilagin- 
ous glottis is generally open in the lower and gently 
closed in the upper notes of the chest, and that a seg- 
ment of the ligamentous glottis is #ég/zZy closed in the 
hea@woice. The two registers gnay be called the long- 
reed and the short-reed, according to the length of the 
tord vibrating. It has also been noticed tha@ the blast of 
air is much feebler with the head than with the chest 
voice. 

, The new and imporfant observation which Dr. Mac- 
kenzie has made and amply verified is, that in the head 
note of women and ig falsetto singing only the anterior 
¢hird of the vocal cords, as shown in Figs. 3 and 4, 
vibrate, and that the remainder of the cords are in firm 
contact with ofe another. Only twice has he observed a 
vibration limited to the middle third of the cords, which 
has often been described as the usual one. Some obser- 
vers have asserted that in falsetto only the extreme 
edge of the cords vibrates ; but, as 12 inches is the nearest 
distance at which a good image can be obtained by the 





Fic. 2.—The position of the vocal 
cords for the higher range of 
chest notes 


Fic. 1.—The position of the vocal 
cords for the lower range of 
chest notes. 





Fic. 4.—The position of the vocal 


Fic, 5#—A very exceptional posi- 
cords for falsetto notes, 


tion of the vocal cords for 
head notes. 


laryngoscope, only the mean position of the cords can be 
observed, and it is impossible to detect any vibration 
when a high note is being sung; and hence the author 
rejects the statements of those who profess to have ob- 
served vibrations limited to the edge, 

The long-reed or chest voice is generally used by 
sopranos, Figs. 1 and 2 showing the position of the 
cords in the case of Mesdames Nilsson, Albani, and 
Valleria ; on the other hand¥the high notes of mezzo- 
sopranos and contraltos are short-reed, e.g. Madame 
Patey, as shown in Fig. 2 Tenors use both reeds, 
while the long only is usla by the Basses, and com- 
monly by the barytones. . 

Alto singers among men use the short-reed, whilst bBys 
always use the long. 

In falsetto the false vocal cords, which are movable 
bands of tissue superior to the true vocal cords, also 
approximate considerably. 
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The quality of a ypice depends upon the accuracy with 
which the vocal cords gre move® on their tension, on 
the regulation of the respiration, on the position of the 
soft palate and fauces, and on the movements of the 
tongue and lips. «,.* 

These points are all towched upon, but the details of 
the methods by which they are to be trained do not fail 
within the scope of this book, but belong to the domgin 
of the singing-mastes. 

A certain amount of vocal discipline is recommended 
for children as early as the age of five or six, or even 
younger, but it should be limited to simple airs of 
limited compass, such as those by Louisa Gray, pub- 
lished by Messrs. Wood and Co. ‘They are warranted to 
contain “no love and no high notes,” and may therefore 
be trusted not to inflame either the infant’s tender heart 
or its delicate larynx. 

Observations on 500 choristers have disprove® the 
idea that “cracking” or “breaking” of the voice is an 
essential stage, for in only 17 per cent. did the voice be- 
come cracked in changing to the adult condition ; and in 
these cases the cords were congested, and the state was 
dee to over-exertion or to cold. 

The hygiene recommended for vocalists may be 
summed up in the adoption of such a mode of life as is 
most beneficial to the general health ; prompt treatment 
of any cold or hoarseness ; and, if their faith is pinned 
on the virtues of raw eggs, champagne, or any of the 
thousand and one things recommended for the voice, 
they may be permitted, if they are not absolutely 
injurious, 

The latter part of the book is occupied with the train- 
ing of the speaking voice, an account of its various 
defects, and the methods of diminishing them. i 

Stammering, which depends on a defective contro] 
over the respiration and over the tension of the vocal 
cords, may be much improved by training; while 
stuttering, which depends on a spasm of the tongue and 
on imperfect control over the lips, is rarely benefited, 
except in the slighter cases. Strychnine is occasionally 
of use, while tobacco intensifies the difficulty. ° 

Valuable hints for training the voice are given, and 
great stress is laid on the importance of a most accurate 
acquirement of the vowel sounds, when the consonantal 
follow readily. 


A NEW CASE OF PARTHENOGENESIS 1N 
THE VEGETABLE KINGDOM « 
EGET years ago I discovered in the Quebrada (i.e. 
ravine) of Guarenas, about nine miles to the east of 
Caracas, and approximately at 650 metres above the level 
of the sea, one of those charming groups of tropical vege- 


‘tation, which are equally interesting to the botanist and 


to the lover of the picturesque beauties of rfature. A 
magnificent specimen of Pogonopus Olttonis was all 
aglow with its large rosy sepals; up to its highest 
branches a luxuriant Vztzs cariæa had ascended in 
graceful festoons, Jaden with blackish grapes, and dis- 
playing npw and then in the gentle breeze the silvery 
glimmer from the under side of itë palmate leaves: 
whilst in the damp shade underneath throve a colony of 
Gloxinia pallidifiora, a plant which from its bruised 
leaves givesout a smell identical with that øf the speai- 
mint. 

My attention, however, was especially attracted to a 
tall suffrutescent climber with dark-green ivy-like foliage, 
and large drooping clusters of bright-red fruits, which’ | 
was sure I had never met with before. The general 
Jacies was certainly that of a menispermaceous plant ; but 
the struct@re of the fruit proved to be utterly discrepant 
from anything I knew of this family. „ Flowers I found 
none, and a prolonged search in the neighbourhood for 
another specimen was to no effect. I gathered a quantity 
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of fruits, some of which were sown jn the little garden 
belonging to the house®l inhabitell at the time in Caracas. 

e Others I sent to several leading botanists in Europe, 
requesting them to give me their opinion about the plant ; 
the result, however, was negatives the fruit being to all of 
them a puzzle, just as it had been to myself. 

Meanwhile some of the seeds had germinated; I 
plated out three seedlings, which grew very vigorously, 
and in time produced an abundance of flowers, all female 
ones. Their structure gave additional weight to the sup- 
position that the plant belonged to the Menispermaceze, 
and believitg it to be a new genus, I was anxious to dis- 
cover the male plant. In this pursuit the botanical 
interest went hand in hand with that of the horticulturist ; 
for although the plant is highly ornamental on account of 
its foliage, its principal merit as a decoration ina tropical 

_ garden consists in the striking contrast between the dark- 
green leaves and the large number of scarlet fruits, which 
bear the greatest resemblance to the half-ripe berries of 
the coffee-tree. 

For a long time all my efforts were unsuccessful. I 
had moreover occasion to convince myself that fhe plant 
was extremely rare in our flora, as only in two places ef 
the above-mentioned ravine a few specimens hitherto 
have been found by myself and my collectors. 

In 1881 at last one of my men brought me a plant 
which he pronounced to be a male one. The plant was 
set between two female ones, and after a couple of months 
I had the great satisfaction of beholding for the first time 
the male flowers that for several years had been the 
object of many a fatiguing search in the dense thickets 
of the little river of Guarenas. Both female plants pro- 
ducef’now a large crop of fruits, though I was unable to 
make out by what agency the transport of pollen was 
effected. Of animals I noticed on the plants only a small 
species of a green 7/eftigonia (rather plentiful), some 
common mosquitoes, and a few caterpillars of Ophzderes 
cacica.2 It is not impossible that the mosquitoes were of 
some significance for the purpose of fecundation. I thought 
once the flowers might be of the anemophilous type ; but 
thfs is certainly a mistake, as they are so. much hidden 
amongst the foliage that the wind can hardly reach 
them. 

I sent male and female flowers, as well as fruits, to 
Kew, and following the advice of Sir J. D. Hooker, 
likewise to Prof. Eichler, of Berlin, who recognised the 
plant as belonging to his genus Désciphanza, and de- 
scribed it afterwards under the name of Disciphania 
Ernstii in Fahrbuch des Kön. Botan, Gart. zu Berlin, vol. 
ii., 1883, pp. 324-29,*giving at the same time the analytical 
details of the flowers and fruit on Plate XII. of the volume 
referred to. As this work may not be easily accessible to 
all who take an interest in the facts I have to present 
hereafter, I deem it convenient to insert a summary de- 
scription of the species, giving, however, a fuller develop- 
ment to certain structural particulars which, in my 
opinion, possibly may have some bearing upon the chief 
point of my commun®ation. 

Like many other Menispermacez, Disciphania® bears 
root- ‘tubers, which are, in good-sized plants, ag large as a 

‘man’s fist, and weigh 1 lb. and even more. They contain 
a considerable quantity of ovoid starch grains, the largest 
measuring o'o4. by 0'026 millim. The stem exhibits the 
compound Structure usually found in climbing plants ; it 
soon becomes woody in its lower part, whilst at the same 
time the periderm increases greatly in thicleness, and 
forms a very irregular spongy barf, The younger parts 
of. the stenf, as well as the branches, generally wind 
around any support they may encounter ; but sometimes 


7 It is a singular cOincidence that in one of these place another very 
curious Menispermacea was. found, viz. a female plant Odontocarya 
hederefolia, Miers. e 

2 The caterpillar and pupa “sf this beautiful moth were on this occasion 
described for the first time. See a note, ‘‘ Jugendstadien von Ofhideres 
cacica,” in Karsch, Entomologische Nachrichten, 1885, pp. 6, 7. 


` plate. 


they climb by meane of the petioles, the basal part of 
which is rather abruptly thickened and variously curved, 
so that it serves as a hook, more or less, as in some 
species of Clematis, eThere are other branches which do 
net climb at all, but either hang down without shosting 
any sign of torsion, or run in a straight line on the soil. 
The cortical® system is very much developed, and the* 
central parenchyma abounds in laticiferous cells, each 
one containing a great many nuclei and a viscid latex. 

The leaves are most singularly polymorphous on the 
same plant, as will be seen from Figs. 12 to 16, which are 
copied, as likewise all the others, grom Pref. Eichler’s 
The palmatisect leaf (Fig. 16) exhibits the basal e 
thickening and inflection of the petiole, which I men- 
tioned before. s 

The fiowers are strictly diœcious, and in both sexes ar- 
ranged in axillary, centripetal, and drooping spikes, mea- 
suring from 8 to 25 centimetres in length. The rachis of 
the female spikes is very thin at the basal end, where it is 
scarcely 1 millimetre thick; but it increases gradually in 
thickness, and in many cases it measures at the opposite 
end 3 millimetres by 2, so that the extreme transverse 
sections are in the ratio of 1 to 6 approximately. Its 
tissue is gorged with latex, especially in the thicker part, 
which has an appearance as if it were dye to a kind of 
normal hypertrophy. Not having actually any fresh 
male inflorescences, I am unable to sag*whether their 
rachis presents the same structure; amongst ae old 
notes I cannot find anything referring to it. 

The flowers are so crowded that they touch each other, 
and hide the rachis and their little bracts completely. 
This is especially the case towardg the apex of the spikes, 
where not unfrequently two or ee empty bracts are 
found, undoubtedly indications of as many suppressed or 
aborted flowers. Figs. I to 3 represent the male flower ; 
Figs. 4 to 7 the female one. Both have six large sepals 
and six very small petals; in the former there are three 
stamens, in the latter three pistils, but in none the 
slightest rudiment of the organs of the other sex is to be 
seen. I have carefully examined hundreds of female 
flowers, and can most positively assert that this rule 
holds good in every case, nor are there on the female 
plants any rudimentary male flowers, auxiliary, stamens, 
or any other contrivances that could be considered as 
pollen-producing organs. 

Fig. 8 represents an almost full-grown fruit in ‘its 
natural size ; Fig. 9 is the seed, viewed from the flat side, 
magnified 25 times ; Fig. 10 is its longitudinal section, 
with the straight embryo zz stu; and Fig. 11 isa trans- 
verse section of the same. The very peculiar wings of 
the seed develop gradually, as indicated by the letters a, 
6, and c in the last-mentioned figure. 

I have thought it necessary to give a rather lengthy 
exposition of introductory matter, before enteriag upon 
the principal object of the present paper. The question 
of parthenogenesis in the vegetable kingdom is still 
strenuously objected to by many botanists, although it 
is a thoroughly well-established fact in he domain of 
zoological science, so that there is a Zrzor? really no reason 
for denying its existence in plants. It is, hdwever, of the 
greatest importance to give in any particular case a most 
substantial and complete record of the leading facts, as 
well as of the concurrent circumstances, so as to enable 
the reader to get a full view of the matter, and form his 
own judgment accordingl¥. I hope to do the second, 
as far as it is pertinent, and shal! now proceed to Yelate 
my observations on, and experiments with, Désciphania 
Lrastiz, from which Ï have þome to the conclusion that 
in this species we dhave really a new case of partheno- 
genesis in the vegetable kingdom. 

Long before I got the male plant of Désciphania, I 
had noticed that on my female plants appeared now and 
then a few fruits. Very naturally the idea crossed my 
mind that I might have before me a case of accidental 
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5 parthenogenesis ; 1 was, however, too much interested in In December 1881 I removed to another house, but 
obtaining, first, the missing sex, in order to make sure | before doing so I totally. destroyed all my specimens 
what species of plant was the subject of my researches. of Disctphania, as I wished to begit? my further investi- 
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Fic. 13. : Fic. 15. Fic. 16. i 
e Disciphania Ernstii, Eichl. (After Eichler.) e 
e 


placed against the wall of an inner "e ourt-yard, and 
there the plants were left to ovef-mungthe whole wall, 
which is 4'5 metres by 4. As soon as the flowers 


gations on two young plants which had not yet flowered. 
These I procured early in 1882, and, most fortunately, 
both proved to be females, I had some Jattice-work 
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appeared I proceeded to examine them as carefully as pos- 
sible, in order to see whether there were any male organs 
concealed either within or in gheir neighbourhood, but I 
searched in vain. In March 1883 the plants had covered 
the whole space allotted to them, and were then cut down. 
Branch after branch was*onge more submitted to the 
closest inspection, and the egisting fruits, numbering 20, 
were collected. Of these 20 fruits I examined 5, and 
found that 3 had perfect embryos ; 10 were sown in pots, 
but only 3 germinated ; the remainder of the crop I still 
have in my carpological collection. 7 

The plants soon began to sprout anew, and were again 
carefully,searched whenever time and weather would 
low it. They were cut off in December 1884, giving a 
crop of 54 fruits, which were disposed of in the following 
manner :—Examined, 10, 7 having perfect embryos; 
sown, 20; germinated, 9; kept in salt solution, 24. 

The third period lasted till February 1886. Both plants 
wer very vigorous, and had produced a large number of 
flowers, so that I collected no fewer than 137 fruits, of 
which Io were examined (5 were good), 20 were sown, 
(8 germinated, the young plant being now about 6 inches 
high); the remainder will be sent to different botanical 
gardens within the tropics, in order that my experiments 
and observations may be repeated under the most favour- 
able circumstances possible. 

Since February the plants have grown a good deal; 
one is flowering and has already four fruits. 

From the very outset of my observations I had noticed 
that these fruits appeared only on.the thickened end of 
the flowering rachis, which is always the lowest part of the 
pendent inflorescence, as I have described in the first 
section of this paper. I cannot help thinking that this 
circamstance has something to do with the production of 
these fruits in general. 

I must observe that the numbers 20, 54, and 137 of the 
fruits collected are not the total numbers of fruits pro- 
duced by the plants iri each period; for the earlier fruits 
fell off and got lost long before I gathered the crop. 
Whatever may have been this loss, it is certain that there 
was a constant and very notable increase of fruits. I am 
sprry I omitted counting -all the flowering spikes at the 
time when the plant were cut down, so as to be able to 
compare their number with that of those bearing fruits, 
and to find out, at least approximately, whether both 
groups of numbers were reciprocally proportionate, or 
not so. 

Be this as it may, therezs no denying the fact that many 
Jemale plants produced in three successive years an 
increasing number of fertile fruits without the operation 
of any fertilising pollen from a male flower. 

The reader will remember that the nearest group of 
Disciphania is at a distance of about nine miles from 
Caracas. I am quite positive about this point, being 
well acquainted with the vegetation in the environs of the 
city. Mow it is incredible that under such circumstances 
and in this species, which has neither showy flowers nor 
any perceptible smell, the pollination could have been 
effected by insects.e It is furthermore certain that my 
plants of Disciphania are the only ones in Caraéas, and 
that for this reason there is no specimen negrer to them 
than the few spontaneous ones which may grow in the 
ravine of Guarenas.! And even if there had been any 
pollination from outside, howis it that plants, which are 
known toebe extremely prolific under nprmal circum- 
stances, should produce such very scanty crops, although 
grown under the most favourable conditions ře 

For these different reasons I Ifold that the possibility 
of pollination from a male plant is entirely out of the 
question, and may fairly be discarded. 

But it is likewise impossible that pollination could have 
taken place with material produced by the plants them- 


Tlt is “interesting thaw’ she second species of Disciphanta (D. lobata, 
Eichl.) appears likeffise to be an exceedingly rare lant, as may be inferre 


from an observation of of Prof. Eichler’s, in the article mentioned before. 


NATURE 


[ Oct. 7, 1886 





Selves, as no rudimentary male flowers, nor auxilidry 
stamens, have been discovered on them during the most 
scrutinising search in three successive years; nor was 
there ever found one single grain of pollen on the hun- 
dreds of stigmas that were inspected in the course of this 
investigation. I well remembered Karsten’s critiefsm of 
Alexander Braun’s paper on parthenogenesis im Calebo- 
gyne, and Was, accordingly, very scrupulous to establish 
beyond all question the absence of any pollen-producing 
organs. I am fully convinced that I should have found 
them, if any had really existed. 

In another respect I was unable to arrive at a positive 
result. I could not make sure whether ehe embryo is 
developed as an outgrowth from a cell of the nucedits, 
as Strasburger has found in Cælebogyne, or whether it is 
the development of an unfertilised ooshere. 
ever, the former case appears to be always connected 
with polyembryony, which does not occur in the seeds of 
Disciphania, it seems to me more probable that in this 
plant we have an instance of the second case, or of true 
parthenogenesis, certainly not as the rule and normal 
modus of reproduction, but as an exception, and a very 
rare one, a kind of makeshift of nature, as it were, when 
the co-operation of the fertilising material cannot be 
realised. 

In Prof. Weismann’s essay, “The Gontinuity of the 
Germ-Plasma,” there is g chapter on the nature of par- 
thenogenesis, which abounds in sugges@fons which, in my 
opinion, throw much light on the case under considera- 
tion. I quote the following sentence from Prof. Moseley’s 
abstract in NATURE, vol. xxxiii. p. 157 :—“ If a special 
supply of nourishment reaches the germ-plasma, this in- 
creases in amount by growth, agd thus obtains the mass 
requisite to start the ontogenetic process, with the 
result that parthenogenetical development takes place.” 
Strasburger had already pointed out that an analogous 
result may be arrived at by specially favourable condi- 
tions in the supply of food, which counteracts the insuffi- 
ciency of the germ-plasma. May we not suppose that 
something similar happens in Dzsciphania? Besides the 
herbaceous branches, the club-shaped rachis of the spicate 
inflorescences abound in proteids, and consequently there 
must be a specially abundant supply of food, which may 
have some particular influence on the growth of the ovary 
and its contents. And it is on those places we find pre- 
cisely the fruits for which I claim a parthenogenetic origin. 

Caracas, June 7 A. ERNST 


P.S.—Since the foregoing article Was sent to England, 
I have made the following observation, which, ‘I think, 
gives additional strength to my view as to the probable 
cause of parthenogenesis in the case under consideration. 
On one of my plants J had noticed two rather short in- 
florescences (4 and 5 centimetres long), with but 3 and 4 
flowers respectively, dut having a very mMUCh Lhickened, 
almost club-shaped, rachis, which measured at the apex 
nearly 3 millimetres each way, The idea struck me that 
on these spikes very likely some fruits would appear, and I 
marked them out for the sake of furtherénspection. My 
anticipations have been fully realised, as ongeach of the 
two there is now one ovary increasing in $iz8, measuring 
already 3 millimetres by 2, so that there is every reason 
to expect their final development. 

At the same time I may mention that on the second 
plant, which has just begun to flower, I have found on 
one spike a ¢e¢ramerous,und on another a fentamerous, 
female flower ; both spikes were very small, and Hd only 
two flowers. A. ERNST 

—— b 


Caracas, June 23 
OUR ENGLISH TEMPERA TRES 


A PERIOD of warm weather, lasting for three weeks, 
set in over the whole of the United Kingdom about 
August 24, and continued until September 14, over nearly 





As, how- | 
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athe whole country. Throughout this period there was no 
part of England in which the temperature was not above 
the average in each week, as shown by the returns issued 
by the Meteorological Office. > 

Theepersistent low temperature, which preceded this 
warm weather, and which had so I$ng continued, was de- 
scuibedin NATURE for August 12 (p.341). Thigcool wea- 
ther continued till August 23, when, fortunately, the con- 
ditions entirely changed, and a warm spell of exceptional 
length for either summer*or early autumn set in. It is 
necessary to go back to February 1885, eighteen months 
ago, before we find so lgng a period with the temperature 
ahoye the average, and since that time there have not even 
been two weeks in succession which were warm generally 
over the whole ceuntry. 

In recent years there has been but verylittle really settled 
warm weather during the three months July to September. 
Last year there was only one week, ending July 27, which 
could in any way be termed warm generally over the 
country during the whole period of three months. In 1884 
finer weather was experienced, and there were four con- 
secutive weeks, ending August 25, with the temperature 
above the average over Great Britain ; there was also a 
period of three consecutive weeks, ending September 29, 
with warm weather, and two consecutive weeks ending 
July 14. In 18% there was only one week, ending 
September 24, imaghich the ter&perature was above the 
average over the whole of the British Islands, but there 
were other weeks during the three months in which the tem- 
perature was high in several districts ; there was, however, 
no continuous warm weather. In 1882 the week ending. 
August 14 was the only instance with the temperature 
generally above the avéfage, and in this period a de- 
ficiency was shown in the East of England. In 1881 
there was not a single week in the three months with the 
temperature generally above the average. In 1880 there 
were five consecutive weeks, ending September 13, with 
the temperature above the normal value, and warm 
weather was also enjoyed in the week ending September 
27. In 1879 temperature was continuously low through- 
out the period, and the deficiency generally amounted to 
several degrees ; there was not a single district over the 
whole of the United Kingdom with the temperature above 
the méan for a single week. 

From this it is seen that during the last eight years 
there were but two years, 1880 and 1834, which can in 
any way compare with this year for warm weather during 
the three months r€ferred to, and in the remaining five 
years there was not a longer period than a single week 
with continuous warm weather. z 

The varying conditions with which warm weather 
occurs in England is exceedingly puzzling. This year it 
has accompanied weather of a cyclonic type, and has 
changed gto cooler weather with the anticyclonic condi- 
tions which set in about September 14. To attempt an 
explanation of these conditions from observations for our 
own limited area, or even from the observations over 
Europe, would ebe but labour lost. For such an inquiry 
it is necessagy to wait the issue of the synoptic charts for 
the northefn*hemisphere which are compiled by the 
United States Signal Service from the international 
synchronous meteorological observations. Doubtless a 
careful study of these will throw some light on the 
cause of the prolonged irregularities in the distribution 
of temperature. (J CHAS. HARDING 

e 
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THE American Association at the Buffalo meeting unahi- 
mou»ly passed a resoluțjon expressing its gratification at hearing 
of Dr. Gould’s proposed revival of the Astronomical Journal, 
and its good wishes for its success. $ 


MR. G. T. PRIOR, B.A. of Magdalen College, Oxford, has 
been appointed an Assistant inthe Departm&nt of Mineralogy 
in the British Museum, to fill @he vacancy caused by the death 
of Dr. Flight. The two vacancies in the staff of the Zoological 
Department occasioned by the resignation of Mr. E. J. Miers on 
account of ill-health, and Mr.J. J. Quelch, appointed to the 
curatorship of the Demerara Museum, have been filled by the 
nomination after Competitive examination of Mr. C. J, Gahan 
and Mr. Randolph Kirkpatrick, Mr. C. G. Crick has lately 
been appointed an additional assistant in the Department of 
Zoology. ° 


a 
We regret to learn of the death of Dr. Clement Mansfield 
Ingleby, at the age of sixty-three years. The death is also 
announced of Admiral Bedford Pim. 


We regret to note the death of Prof. H. A. Bayne, Ph.D., 
of the Royal Military College, Kingston, Ontario, Caneda. 
Dr. Bayne was a native of Nova Scotia. He graduated in Arts at 
Dalhousie College, Halifax, N.S., and afterwards spent five years 
in the special study of chemistry under Wiedemann at Leipzig, 
Bunsen at Heidelberg, and Dumas at Paris, taking his Doctor’s 
degree at Heidelberg. Returning to his native land he first 
engaged in organising the Scientific Department of the Halifax 
High School, acting at the same time as Lecturer on Chemical 
Analysis at Dalhousie College. In 1879 he was appointed Pro- 
fessor of Chemistry at the Kingston Military College, which had 
just been founded. His work at Kingston was very onerous, 
and during the first few years of his professoriate he found little 
time for original research. At the last meeting of the Royal 
Society of Canada, of which he was a Fellow, he read a paper 
of practical value on chemical tests of the purity of silk.® He 
had begun in Germany a series of experiments on the properties 
of certain of the rarer metals, in which he had been interested 
by Bunsen ; and he hoped to continue them when leisure came. 
But he has been cut down at the very threshold of his work. 


THE annual Exhibition of the Photographic Society was 
opened to the public on Monday. 


News of earthquakes and volcanic eruptions continues fo 
arrive from all quarters. The North American earthquakes 
have not ceased. Three slight shocks were felt in Summerville 
on September 28, and at night several more occurred. From 
various parts of Central Germany, principally Thuringia, news 
arrives showing that in the night of the 27th, or morning of the 
28th ult., there was a series of more or less violent socks of 
earthquake. At Gera and other places in Thuringia, the 
windows, doors, cupboards, and otter’ movable articles of 
furniture, were violently agitated, shaking and rocking to 
and fro. A despatch received at New York on Tues- 
day from Mexico states that a high hill in the vicinity 
of Chimalapa has been completely riven in twf by the 
action of subterranean forces. The volcano of Colima, in 
Mexico, is in a state of eruption for the third time within a year. 
Informetion has been received at Lefwick stating that two 
shocks of earthquake had been experienced at Baltasno, Un t, 
Shetlands, of Monday night. The first shocke was felt at eleven, 
the other two hours later. Several people were roused from 
sleep by houses trembling and china rattling. Both shocks 
lasted several seconds, but no damage occurred to property, A 
telegram from Melbourne, October 5, states that a volcanic 
eruption h& occurred in the island of Niapu, in the Tonga 
group. Two-thirds of the island are completely covered withe 
volcanic dust. Mount Pabloff, 3co miles south 8f Kodiak, in 
Alaska, is in eruption. 


Mr. S. K. SEKIYA writes from the Imperial University, 
Tokio, Japan :—‘‘On July 23 quite a*alestzuctive earthquake 
visited Shinano, Echigo, and the neighbouring provinces, over- 
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throwing several houses, forming fissures on roads and hill-sides, 
and causing severe damage to heusehqjd property. The shock 
also stopped the flow of a hot Ppring at Nozawa. The part 
most severely shaken lies among the mountainous district some 
3009 feet above the sea, vith the famous active volcano of 
Asama, besides many extinct ones*-an interesting case in Japan, 
as most of the larger earthquakes extend along the sea-shores.” 


e A RECENT number of the Fapan Weekly Mail contains a short 

account of a night ascent of the acti%e volcano Asamayama. 
The party left Karnisawa in the afternoon, and commenced the 
ascent from the eastern side about sunset. The sky was per- 
fectly cleat, and the summit was reached an hour before mid- 
night. The wind, blowing from the south, carried the sul- 
phurous vapour away to the northwards, and thus the ascent was 
made less uncomfortable. The party saw quite to the bottom of 
the crater, which presented the appearance of a furnace filled 
wit? glowing coals, The sound of the roaring, hissing, and 
bubbling is described as loud and awful. The walls of the crater 
are of a light-brown colour, and are composed of successive 
layers marked out with striking regularity like the „seats in an 
amphitheatre. Allowing ten of these layers to each inteyval 
of 20 feet, the depth from the surface to the incandescent 
matter would appear to be 20) feet. The periphery of the 
crater is ab nut half a mile, although the Japanese calculate it at 
two miles and a half, 


Mr. Percy SMITH, Assistant Surveyor-General of New 
Zealand, has made an ascent of Tarawera, where the eruption 
` recently took place. He found the mountain split across, the 
crack in some places being 5 chains wide. Mr. Smith is now 
makifig a minute examination of the district. 
e 


ACCORDING to intelligence received at Hamburg, advices 
from the waters of Spitzbergen now confirm the former news 
from Iceland and from the mouth of the Pechora, on the 
Siberian coast, to the effect that the ice in the Arctic Sea has 
this year extended unusually far southwards. Spitzbergen, the 
sealers report, was found to be surrounded with an ice-belt 5 to 
8eniles broad, and there was firm pack ice from Hope Island 
to Forland, about 56 miles. The great bays on the Storfjord, 
Hornsund, Bellsund, and Isfjord were quite inaccessible, and 
the sealers, after waiting all the spring and most of the summer, 
returned at the end of August, as there was no prospect of the 
Polar ice dividing. 


PROF. ALEXANDER, who has filled the Chair of Engineer- 
ing at the Imperial College of Engineering, Tokio, for a 
number of years past, ‘anf who is about to leave the country, has 
been presented by his colleagues, past and present, with a hand- 
some pair of bronze vases, inlaid with silver, and with an 
address. The graduates of the college on the same occasion 
presented iim with four pieces of Japanese bronze work. The 
documents accompanying these presents show that the retiring 
Professor is much regretted by those whom he leaves behind— 
colleagues as well as pufils. e 


ACCORDING to the Report of the Superintendent ‘of the 
Government Museu®n at Madras for the past year, the interest 
of the people in that institution is on the increase. The 
number of visitors is considerably larger, this being especially 
noticeable in the case of women and girls, which*probably indi- 
cates some relaxation of the custom of seclusion, and ay increasing 
interest on the part of Indian women im things beyond, and dif- 
ferent from, their ordinary duties. In the work of the Museum 
there seems to have been an advance in almost every direction. 
The materials for catalogues of the departments of ethnology 
and antiquities wefe collected. Mr. Davison, the*wvell-known 
Indian ofnithologist, yas engaged at the suggestion of the 
Governor for a period of six months to make a collection of 
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South Indian birds for the Museum, and when this has been , 


. done a catalogue ofthe birds will be taken in hand. Similarly 


in other departments the work of the institution has been pro- 
gtessing. The Superintendent notes that the native visitors 
object to the drinking-fquntain in the grounds, owing to the 
resemblance that the discharge of water from the mouth of a 
stoneware l®n’s head has to the act of vomiting ! © 


THE total railway mileage of the United States is now 
130,334, of which 12,116, or 9'2 per cent., is narrow gauge, 
and 187 broad gauge (5 feet and over). In view of the numerous 
breaks of gauge, transfer-apparatus ecnabling quick and easy 
change under car-bodies of trucks made for one gauge to tryaks 
made for another is a desideratum. A committee of the Franklin 
Institute has just highly commended Ramsa$’s system for the 
purpose. In this, when, e.g., a broad-gauge car is to be trans- 
ferred to a narrow-gauge line, the car is brought with the aid of 
side trucks and cross bars over a depressed piece of line having 
both gauges, and an inclined approach and exit ; and it there 
exchanges one kind of truck for the other. It may be noted 
that the narrow-gauge systen in the United States, far from 
having “seen its best days,” is constantly resorted to in the 
development of mountainous and sparsely populated districts, 
California taking the lead in this respect. 


WE learn from a French source that Prof, Place, of the 
Cavalry School of Saumur, has recently afed electricity with 
great success to horses which prove refractory while being 
shod. It is known that a vicious beast will often give much 
trouble in the operation of shoeing, and may even have to be 
bound and made to lie down. M, Place’s method renders it 
at once tractable, and permanently cures its aversion to the 
forge. The electric shock is given through a bridle of special 
form, from an induction-coil actuated by a dry pile. 


THE effect of muscular exercise on the temperature of the 
body has been recently engaging the attention of M. Mosso in 
Italy. In thermometrical relations the nerves, he con ludes, 
have much greater action than the muscles, Strong emotion 
will raise the rectal temperature of a dog 0°'5 to 2°, an the 
same with man. Pain has the same effect, During a walk of 
two days, M. Mosso observed that his temperature was -not in 
proportion to the work done by his muscles. When dogs rest 
after long fatigue, one observes that their heat sinks below the 
normal level, though their muscular exertion has beeg great, 
Again, take the evidence of strychnine afd curare ; the former 
of which affects the nerve-centres, while the latter paralyses the 
muscular system. A frog poisoned with curare falls into 
complete paralysis, with lowering of heat. If a few milli- 
grammes of strychnine be then injected, the paralysis does not 
cease, but the temperature immediately rises. Internal tem- 
perature, then, seem3¢o depend chiefly on the nerve-céntres and 
their greater or less excitation. 


WE have received the ‘ Proceedings and Addresses” at the 
Sanitary Convention held in March last in H8well, Michigan, 
under the direction of the State Board of Health, Whe various - 
papers are of a very plain and practical character, free for the 
most part from technicalities. We have read with especial 
interest, in view of recent discussions in this country, Prof. 
Barnes’s address on the sanitary conditions and needs of 
American schools. Speakin@of the complaint in England that 
owing to the requirements of the present code the children of 
the very poor whose food is bad and insufficient become afflicted 
with sundry dangerous nervous §isorders, Prof. Barnes says that - 
if this be true for England, it certainly is not fog the United 
Stftes. But there as well as here there are critics wh» hold the 
system of education to be responsible fog all the ills of youth. 
Prof. Barnes shows that this is absurd. Adequate heating and 
ventilation he regards as the chief respects in which American 
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schools are lacking. Indeed it appears from the papers that the 
other public buildings of the State of Michigan share these 
defects with the schools; the court-house, according to Mr. 
Waters, is little better than a death-trap, andsthe others are far 
from being what they should be. e 


‘Wee have received the Report and Proceedings (vol i. part I) 
of the Bristol Naturalists’ Society. The former is very satis- 
factory, as it shows an increase in the membership and an in- 
creased attendance at the meetings. The finances, too, are ina 
sound state, with the exception of the special library fund, 
which appears to Be in debi The Council urge the formation 
of Milar Societies in neighbouring towns, and their affiliation 
to the Bristol Society, ‘‘for so much can be done for science by 
mutual intercourse and encouragement.” The contents of the 
Proceedings (the part being profusely illustrated) reach a high 
standard. Prof, Lloyd Morgan publishes the third and fourth 
parts of his ‘‘ Contributions to the Geology of the Avon Basin,” 
dealing with the Portbury, Clapton, and Portishead districts. 
Mr. Wilson, Curator of the Bristol Museum, gives the history 
of the exploration of the bone-cave or fissure in Durdham Down, 
from which the series of mammalian remains in the Bristol 
Museum were obtained, Lists are given of the remains found, 
and of the principal publications referring to them, Mr. Buck- 
nall publishes Part qof his “ Fungi of the Bristol District,” 
while Mr. Griffiths writes on the Cicada septemdecim, “ the 
seventeengyears’ locust” of America. There are several other 
more general papers. At the end is the continuation of the 
«“ Flora of the Bristol Coal-Field,” edited for the Society by 
Mr. J. W. White, the compilation of which was commenced 
seven years ago, and which has continued steadily ever since. One 
thousand and three species have already been treated as inhabit- 
ants of the district. ‘The present part, which is the sixth, treats 
of Glumifere Gymnosperme and Cryptogamee Vasculares, Tt is 
proposed to begia at once revising the earlier parts with a view 
to the prepar. t'on of a second cdition, and an appeal is made 
to members and friends to aid in making the work as complete 
and accurate as possible. It is hoped in this way to lay before 
the Society a thoroughly worthy account of the botanical wealth 
of Bristol. 


THE Otago Acclimatisation Society have, during the past 
year, teen highly successful in their fish-culture operations in 
New Zealand. The utmost is being done to naturalise Sal- 
monidze to the waters of that country, and from all accounts the 
experiment is likely to succeed. The Society are about to try 
the experiment of retaining salmon in fresh waters at Marshall’s 
Creek with a view to testing the assertion that it is not a physio- 
logical necessity for fish to repair to the sea to render them 
capable of yeproduction, 


NEWCASTLE-UPON-TYNE Free Library, though suffering from 
a fire which arose from the flue of a sunlight in the reference 
room getting overheated, and caused both reference and issue 
department to. be closed for many days, nevertheless records 
general prospftity, boasting at the same time the issue of the 
smallest percentage of fiction of twelve of the largest free libraries 
in England. A new catalogue of 10,000 books added to the 
lending department during the five years and a half the library 
has been open, and another of the juvenile department, are being 
prepared to meet the want that must be so urgent in a library 
where crowded applicants can gain knowledge of the treasures 
offered them by no other channcl. Only thirteen volumes, not 
worth 1/., have been lost during (he same length of time, not 
reaching I in #00,000 issues; in the juvehile department onl 
1 in 185,000; and during the past year not one volume! Yet, 
as if this were not satisfactory, the Committee have decided to 
make every borrower (z.e. over 8500 persons) renew his ticket 
yearly, instead of once in five years, for the sake of correcting 
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addresses. Balancing this enormous aggregate of trouble to the 
public, žus that of the libfary aaa in cagrying it out, against 
that of the latter in tracing borrdwers whe have removed without 
signifying the same to them, we cannot think that this shows 
either the wisdom of the serpent ©r the harmlessness of the 
dove! Science and other educasional classes, so aptly carried 
on under a free library committee, were attended by 141 
students in 1884-85, and, we are glad to see, by 186 in, 
1885-86. {Three branch feading-rooms, however, we note with 
surprise, were not attended sufficiently to make it worth the 
expense of keeping them open. . 


THE intelligent community of Watford, to whose various clubs 
and classes, all working together under one committee, we called 
attention some time ago, find co-operation so successful that they 
have published a bound hand-book of 160 pages, containing, 
besides a library catalogue with supplementary lists down to 
September 1886, all the other varied information which Ufy 
have to lay before the public. The principal item to notice is 
that they have succeeded in adding the University Extension 
lectures to the numerous branches of art and science already 
undeg their cave. The name of ‘The Free Library ‘ College’ 
of Science, Art, Music, and Literature” has now been adopted, 
as denoting the “collection” of schools of which it consists, 
Sir John Lubbock has accepted the new office of President of it, 
and on Tuesday, the 28th ult., he delivered an opening address, 
He chose the subject of ants and their ways ; and, since natural 
history is among the scientific pursuits of the college, it was botfi 
a specially fitting and, we need not add, a generally interesting 
subject. The nucleus of all the various work carried on at Wat- 
ford is a free library rate which even now only brings in 2494 a 
year. Such success should therefore encourage such smaller 
towns as cannot find separate committees each with its own 
work and expenditure also. 


AMONGST the papers read at the International’ Congress of 
Orientalists at Vienna were one by Dr. Stein on the Hindu 
Kush and Pamir in Iranian geography, and one by Prof. Kuhn 
on the Indian dialects spoken in the Hindu Kush, Prof. de 
Lacouperie also read a paper on the aboriginal languages © 
China, 

Messrs. SPON have in the press: ‘‘ Metal Plate Work, its 
Patterns and their Geometry,” by C. T. Millis, M.LM.E. ; 
“A Practical Hand-Book on Pump Construction,” by Philip R. 
Björling ; ‘f Spons’ Mechanics’ Own Book” (second edition) ; 
“Quantity Surveying,” by J. Leaning (second edition, fevised 
and enlarged); ‘‘ A Treatise on Secondary Batteries,” by Prof. * 
Silvanus P. Thompson, D.Sc., B.A. 


THe additions to the Zoological Society's Gardens during the 
past week include a Mona Monkey (Cercopithecus mona) from 
West Africa, presented by Mr. W. P. Hewby; a Malbrouck 
Monkey (Cercopithecus cynosurus) from East Africa, presented 
by Mr. Lionel R. Crawshay ; a Rough Fox (Canis rudis) from 
British Guiana, presented by Capt. J. Smith; a Hairy-rumped 
Agouti (Dasyprocta prymnolopha) from Guiana, presented by 
Mrs. Otto Fell; a Common Hedgehog (Arjuaceus europeus) 
British, presented by Madame Tina Mazzoni ; two Moorhens 
(Gallinula chloropus), British, presented by Lord Moreton, 
F.Z.S. ; a Horged Viper (Viper cornuta) from Sqith Africa, 
presented by Mr. C. B. Pillans, 

s. 





OUR ASTRONOMICAL COLUMN . 


PERSONAL EQUATION IN OBSERVATIONS OF DoUBLE STARS. 
—M. Bigourdan, of the Paris Observatory, has taken the above as 
thesubject of kis Thesis for the degree of Doctor of Physical Science. 
In an historical review of the subject he refers to the labours of 
Dawes, W. Struve, O. Struve, Dunér, O.°Stong, F. R. Ñelmert, 
and T. N. Thielo. He dwells particularly on the researches of 
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O. Struve, who has persevered so assiduously in the observations 
of artificial stars initiated Hy W.e Struve. M. Bigourdan 
shows, however, that py this Method it is not possible to eli- 
minate the errors due to the instrument itself, and especially to 
the object-glass. But it is M. Bigourdan’s opinion that it is 
difficult, if not impossible? to evoid the employment of arti- 
ficial stars in determining personal equation in measures of 
double stars, and he has accordingly devised an apparatus, 
which he describes as simple and of modérate cost, by means 

. *of which observations of artificial stars can be made at any time, 
and which he considers to be free from the objections which 
have been urged against Struve’s method. In this apparatus 
the plate pierced with heles which form the images of the 
‘stars * and the viewing lenses, are carried by one tube which 
is movable round a horizontal axis, so as to vary the inclination 
of the eyes with respect to the horizon ; the pierced plate rotating 
in its own plane so as to vary the angles of position of the arti- 
ficial coupler. M. Bigourdan gives in the Thesis a great 
number of measures made with this instrument, deduces a 
foemula for his personal equation in position-angle, and shows 
how the application of the corrections deduced from it improves 
the observations. 


PUBLICATION DER ASTRONOMISCHEN GESELLSCHAFT, No. 
XVIII.—This is a paper by Herr Romberg, of Pulkowa, con- 
taining the approximate positions of stars whose places (chiefly 
as comparison-stars for observations of planets and comets) are 
given in vols. Ixvii. to cxii. of the Astronomische Nachrichten, 
arranged in order of right ascension and reduced to the epoch 
1855. This work is a continuation of a similar one executed 
by Schjellerup for vols. i. to lxvi. of the sane periodical, form- 
ing No. VIII. of this series of publications, and is similar in 
form to it. The right ascensions are given to seconds of time, 
and the declinations to tenths of a minute of arc, and Herr 
Romberg expresses a hope that his Catalogue may be useful not 
only as an iniex to such a large number of observations of 
steflar positions, but also as a groundwork for accurate deter- 
mihations of the star-places. The total number of stars in the 
Catalogue is about 8099, the great majority of them being fainter 
than the seventh magnitude. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 10-16 


{FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


At Greenwich on October 10 


Sun rises, 6h. 17m. ; souths, 11h. 47m. 1°6s.; sets, r7h. 17m. ; 
decl; on meridian, 6° 43’ S.: Sidereal Time at Sunset, 


18h. 34m. 
Moon Full on October 13) rises, 16h. 37m. ; souths, 22h. rom. ; 
: sets, 4h. 11m.* 5 deci. on meridian, 4° 7’ S. 
Planet Rises ' Souths ` Sets Decl. on meridian 
h. m. h. ii: .- ml. CaN 

Mercury 7 7 «+. 12 20 17 33 9 57 S. 
Venus... 456 .. II O 17 4 o 48. 
Mars ^e . 10 46 14 49 18 52 2I gos. 
Jupiter... 6 Ir Ir 46 17 22... 5 29S. 
Saturn... ... 22 18* ... 620 ... 14 22 21 22N. 

* Indicates that the rising is that of the preceding evening and the setting 
that of the following morMng. e 


Occultations of Stars by the Moon (visible at Greenwich) 
o 


Corresponding 

Oct. Star Mag. Disap. Reap. ess 

inverted image 
. h. m h. m o o 
I2 ... fPiscium... ... 54 ... 23 58 ... O I5f 40 19 
14... Ceti oo 1.4 «. IB II. IQ I @. 46 272 
16... 6? Tauri ^.. ... 4h ... 18 58 ... 19 36 98 216 
"16... OU Tauri ne a 4h e IQ I.. 19 27 127 186 
I5 ... 80 Tauri ... ... 6 ... IQ 25... 20 4 24 287 
15 ... 81 Tauri... ... 54 ... 19 36 .. 20 20 32 279 
16... B.A.C. 1391 ... 5 4. 20 5 near approgch 155 — 
16... 85 Tauri ... 6 ... 20 5... 20 59 53 255 


16 ... Aldebaran, er 1. 22 37 near approach 155 — 


. + Occurs on the following morning. 


ee 
Variable Stars : ° 
_ Star R.A. Decl. ` 
hom. eye .h. m. 
U: Cephei O 52°2... 81 16 N. ... Oct. 14, 5 32m” 
S Cassiopeiæ .@ I I1°3...72 IN... , 10, M 
A Tauri 3644... I2 10N... ,, 10,°°3 Im 
» 14, 153 
U Monocérotis 7 254... 9 325. 2. yy 13, em 
U Coronæ .., 15 136... 32 4N... ,, 12,-18 52 m 
a 16, 5 43 m 
U Ophiuchi... 17 10°8 1°20 N... ,, 13, 3 39 7 
and at intervals of 20 8 
W Sagittarii 17 57°8 ... 29 % S. on Qct. 13, 2 oM 
U Sagittarii... 18 25°2 ... 19 MS... , II, I9 Om 
» 14,19 °M 
R Scuti 18 414 5 50N. y » I2 M 
B Lyre... 18 45°9...33 I4N.... 4, 14,19 OM 
R Lyre 18 51°9...43 48 N.... 4, 13, 
n Aquilæ 19 46°7 0 43N.... 5, 1,22 QM 
V Cygni 20 37°6...47 44N.... , I5, M 
T Capricorni Zi I5 7s 15-38 S. sr 4, 13, M 
5 Cephei 22 24'9.... 57 50 N. ... ,, 12,19 Om 
S Aquarii 22 51°0...20 575. . 4, 12, M 


M signifies maximum ; 7x minimum. 





GEOGRAPHICAL NOTES 


AT a recent meeting of the Anthropolog@al Institute in con- 
nection with the Colonialend Indian Exhjpition, Mr. Pryer, of 
the Civil Service of British North Borne, read a paper on the 
natives of this region. The main race, the Dusuns, are in all 
probability descendants of a mixed aboriginal anů Chinese 
ancestry, and as we come nearer to the coasts the sub-tribes mix 
and blend with each other and with aliens, till on the east coast 
there is very little of the native type left at all, a race rapidly 
springing up there of very cosmopolitan origin. On the west 
coast there are more natives and fewer aliens, but much the 
same thing is occurring there on a smaller scale. It is difficult 
to say where the Dusun ends and the Dyak proper begins ; the 
former were at one time head-hunters, but they are now settling 
down under the North Borneo Company quietly to rural toil. 
They are thriving and increasing, and there is no fear of their 
melting away and disappearing, as so many races have done 
when brought in contact with the white man. The same may 
be said of the sea-coast races, especially of the Bajans. The 
Sooloos are the principal fishermen, and, like the rest, are now 
settling down to a more quiet and orderly life. The first true 
tribe of the interior arrived at from the east coast is the Booloo- 
doopy, a somewhat singular people, many of them having 
strangely Caucasian features, or, at all events, departing largely 
from the ordinary Mongolian type. Mr, Pryer descrilses several 
other tribes of the interior, and he inclifes to the idea that the 
Chinese type is far more predominant in Borneo, even amongst 
the Dyaks, than has generally been supposed. He does not 
think that the Chinese went over in bodies to North Borneo, but 
rather that in the long course of Chinese trade with and settle- 
ment in the island, a slow and steady infiltration of Chinese 
blood, though not of Chinese speech or manners generally, took 
place. ° S 


AT a late meeting of the Paris Geographical Society M. 
Hamy made a communication on an exhibition of collections 
from the French possessions in West Africa in the Jardin des 
Plantes, contributed by the Museum of Nitural History and 
that of Ethnography. The exhibition, he saig,%vas composed 
of two sections, one devoted to natural history, the other to 
ethnography. The first showed that the countries were rich in 
iron and copper, which had ever furnished the natives with 
indispensable implements and utensils. Trees and various plants 
abound, and game is not rare. Numerous races live and have 
lived in these regions. Tif: exhibition shows how they are at 
present distributed in West Africa. There are four froups of 
Negroes :—(t) The Negrillos or Pygmies, the most western race. 
They live now only in small scattered colonies in the most un- 
healthy spots, such as the esthary of the Ogwe, and the interior 
of Mayonbo; theyeare called Okoa, Bongoag Bakké-bakkeé, 
Sabonko, &c. (2) The second group is brachycephalous, of 
middle height, and lives principally on the right bank of the 
Lower Congo, but particularly on thé Loango. They work in 
iron, and are far advanced in the mechanical arts. (3) The 
Mpongos, or people of the Gaboon, who have been in contact 
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with Europeans since the end of the sixteenth century. M. 
Hamy referred in detail to the manners and industry of this 
people. (4) This is a slightly heterogeneous group, consisting of 
the Cbambas, Ondumbas, &c., who live in the neighbourhood 
of Franceville. In conclusion the speaker referred to the 
interest of*ethnological research in relation to the movements 
of peoples on the earth’s surface. Here,*he said, ethnography 
is especially bound up with geography. e 


THE Portuguese explorers, Col. Serpa-Pinto and Lieut. 
Cardoza (according to the Colonies and India) recently left the 
Cape Colony for Lisbon. TheSe gentlemen have accomplished 
a most important scientific exploration in the Lakes region. 
Leaving Mozambiqge. they pgoceeded by land to Ibo, correcting 
manyegrrors that had crept into the charts. From Ibo they 
advanced to Nyassa at the head of an Expedition 800 men 
strong, making as they went a geodetical triangulation of ‘the 
country, using instruments of great precision. Col. Pinto, in 
consequence of a dangerous attack of illness, was obliged to 
leave the Expedition in Mebe’s country, of which he had made a 
geological survey, occupying a long time. Lieut. Cardoza, 
who had been blind for fifty days, happily recovered his 
sight in time to.take the command of the Expedition, con- 
tinuing the work to Nyassa, from whence he went to Shirva 
and Blantyre, and by a new road to Quilimane. The whole 
party suffered from hunger on the way ; all the dozs died of 
starvation, and the men narrowly escaped the same fate. The 
Expedition was accompanied by zao Zulus, who rendered splen- 
did services, being co@spicuous for their courage and devotion. 
Besides their scientifiggyork, the first of the kind done in that 
part of Africa, the leans of the Expedition extended the Por- 
tuguese dominion over all the important chiefs visited during 
the journey? lasting twenty months, Everywhere the Expedition 
was heartily welcomed by the natives, the only place where the 
Mission was not cordially received being, it is said, the Blantyre 
Mission Station. 


« 

THE September issue of the Scottish Geographical Magazine 
contains a paper by Prof. Meiklejoha on the history, poetry, 
&c., in geographical names. Mr. Murray, of the Challenger 
Expedition, reviews the existing state of our knowledge 
of the Antarctic regions à propos of the project for exploring 
them. The Council have unanimously resolved to support any 
movement having for its object the careful exploration of the 
Anlarctic regions, ‘‘as being certain to result in large and im- 
portant accessions to our knowledge in geography, oceanography, 
metesrology, and other branches of physical science.” They 
think the expedition should be undertaken at Government 
expense, “but the co-operation of Australasian Governments 
might be invited. They suggest a conference of delegates of the 
leading scientific Societies to draw up a memorial to the Govern- 
ment on the subject. 


ACCORDING to the T&test intelligence received at Zanzibar 
from the interior of Africa, Dr, Wilhelm Junker, the African 
traveller, was at Msalala, south of the Victoria Nyanza, and was 
about to start for Zanzibar. Emin Bey was still at Wadely, and 
was in urgent need of supplies of ammunition and stores. The 
King of Uganda had murdered all the English and 'French con- 
verts, and the missionaries were in great danger and had asked 
for assistancé. © e 


PROF. BLUMENTRITT contributes to the last number of 
Globus (vol. 1. No. 14) an interesting article on the Manguians 
of the island of Miqdoro, in the Philippines, based on a Spanish 
work by Don Morera on the geography and natural history of 
that archipelag®., Next to Luzon and Mindanao, Mindoro 
contains the greatest number of wild tribes, Those whicli live 
on the coast and along the banks of the rivers are known under 
the general name of Manguians, while the Bangot inhabit the 
plateaus, and the Buquil and Beribi have their villages amongst 
the high mountains of the interior, but these names vary greatly 
in diffefent parts of the island. ‘Bhey exhibit a mixture of 
various rfces. Besides the Malays, there is Negrito blood in 
the Buquils, and in some places traces of Chinese descent also. 
Prof. Blumentritt confines himself to describing the manners, 
customs, dress, &c., of the Mangugns. Incidentally, however, 
the paper tendseto show the enormous comp#ication and difficulty 
of ethnological questions relating to the Philippine Islands. Thé 
constant mingling of different races from China, Malaya, and 
parts of Melanesia and Pélynesia has created a mixture of which 
the component parts are almost undiscernible. The vast variety 
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bf names given to tribes, which rarely mark any ethnical dis- 
tinction, and which sometimes are given to the members of the 
same tribe, add to the confusion. f $ 





NOTES ON VESUVIUS, FROM FEBRUARY 4 
TO AUGUST 7, 1886 
[* NATURE (vol. xgxiii. p. 367) I gave a description of the 
changes that had taken place in Vesuvius during the pre- 
ceding months, and of the eruption of February 4. The lava 
that issued ‘on that occasion continued to flow in abundance 
until the 11th, forming a brilliant streak on the northern slope 
of the cone. After that date the output of fused rock varied 
at intervals till about the end of the third week in “March, 
when the outflow stopped. 

On April 21, at about 5 p.m., lava rose from that portion of 
the fissure crossing the great crater plain on its south side, and 
which was the one by which the eruption of May 2, 1885, had taken 
place. The quantity that oozed out was comparatively small, 
and sufficed only to flow down the side of the great cone f@r 
about Ico metres, so as to just cover the point of exit of the 
lava that had issued from the same fissure in the spring of 
1885. The new lava piled itself up into a kind of boss, and 
thus soon plugged its own passage. 

A fav days after, that is, on April 27, a new outburst oc- 
curred, again at a weak point—the upper limit of the fissure of 
1881-82, above the buttress of lava formed subsequent upon 
that eruption. ‘This was sufficient to carry off the overilow for 
some weeks. Slight variations, such as are constantly going on, 
were observable in the activity of Vesuvius and the outflow of 
jts lava during the whole of the month of May. During the 
eruption of Etna, Vesuvius did not show the slightest sympathy” 
—just what we should expect when our conception of a lateral 
outburst is that it is simply a mechanical result of changes that 
proceed in the upper part of the volcanic chimney, and usually 
of the mountain itself. ° 

During the month of June the outflow of lava on the eastesn 
side persisted, adding to the great boss, hump, or buttress 
formed during the years subsequent to the eruption of 1881-82. 
Owing to the height of the lateral outiet, and probably also from 
its narrowness, the level of the Java column in the chimney was 
very high, and, as a consequence, the numerous pasty lava-cakes 
added much to the size of the eruptive cone, which grew so 
rapidly during the month as to cover all the old remnants of 
crater-rings except a small portion of the northern rim of thate 
of 1881-82. On June 29, when I visited the’crater, I found a 
long continuous fissure extending right across the great crater 
plain in a westerly direction, and emitting an abundance of hot 
air, HCI, with vapour of chlorides, which were deposited in 
feathery bunches on the cooler edges of the fissure. This fissure 
no doubt corresponds to the upper limit of a radial dyke, as did 
the one existing for many months previous to the eruption of 
May 2, 1886, and probably does, like that one, indicatg the 
direction of an eruption at some future time. When such an 
eruption takes place it will be unpleasant Yor’the funicular rail- 
way, which, although a little south of the line of fissure, would 
be within reach of the outburst. In the above-mentioned visit 
it was possible to watch the eruptive mouth for some time from 
the edge of the cone of eruption, and to take an instantaneous 
photograph of it amidst an exciting bombardment of stones, not 
dangerous for one’s self, but unfavourable to an inactive photo- 
graphic camera, Unfortunately an accident happened to the 
negative, but I have siuce been successful, in obtaining a per- 
manent record of the eruptive mouth, though hardly such a 
successful picture. The diameter of the main vent was about 
3 or 4 metres, ‘nd nearly circular. . 

The crater was again visited on June 5, but no marked change 
had taken place, and lava was always issuing on the east side 
and flowing first to one side and then to the other, always 
adding to the græt buttress. è 

The cone of eruption, owing to its great increase of size 
during the lt thirteen months, formed a very conspicuous 
mound, perched as it weft on the flattened summit or crater 
plain of 1872, which truncates the great cone of Veyivius. On 
June 28 it was observable from Naples that the cone was falling 
in, and the spine or boss forming the northern boundary of the 
crater of erupéion had in part disappeared, and owing to the 
plugging of the passage the smoke only esgaped in pufls, This 
crumbling in of the crater walls was no dotfbt œe to the loss of 
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support of the column of lava within the chimney. This lower? 
ing of level probably produged the extension outwards of the 
eastern dyke, andg the later outl&t of lava was consequently 
lowered. This was confirmed by the much increased outflow of 
lava coincident with the falling in of the cone. 


._During the first week,in July the volcano appeared from i 


Naples to be very quiet ; indedd, less vapour was escaping from 
the summit than at any time®luring the last seven years. From 
time to time the vapour was, from the gradually increasing pres- 
sure, able to burst its way through the loose materials that 
choked the outlet, when a puff of smoke would be visible of a 
dark purplish-black colour, due to its being charged with vol- 
canic ash derived from the churning up and trituration of the 
lava fragments, scoria, antl lapilli it had to traverse in its escape. 
At the same time a slight reflection was to be seen at night, indi- 
cating that the lava surface, although lowered, was not so to any 
great extent, g 

On this day, July 8, the lava which had always been gradually 
advancing, had crossed the southern end of the Val d’Inferno, 
and flowing down one of the wooded ravines on the property of 
The Prince of Ottajano, where it destroyed a number of trees, it 
continued its course, overwhelming some vine-gardens. On 
July 12 the number and quantity of the black smoke puffs was 
very great, and the crater was in the full ash-forming stage, and 
towards night the vent had been considerably tleared, so that 
the reflection was well marked. The next day the smoke issued 
freely and uncharged with ash. The change that took place on 
the r2th was no doubt due to the lava rising in the chimney 
consequent upon the lateral outlet getting choked ; as on the 11th, 
the abundant flow of lava became very much diminished. 

On July 20 the puffs of dark smoke again appeared, indi- 
cating a return of the crumbling in of the crater ; this was again 
due to the lowering of the lava level, and, as was expected, the 
finid rock issued in great abundance the following day, again 
destroying trees and vine-gardens. The next day the lava 
was still flowing in abundance, so as to form a bright streak on 
tlee slope of the great cone. The outflow continued to gra- 
‘dually diminish until the goth, the crater above remaining 
inactive. On the latter date, however, the lava rose again 
sufficient within the chimney to cause the vapour to find a 
passage through the materials choking the main vent, so that 
on that day the puffs of black smoke were again abundant, and 
accompanied by the ejection of partially triturated subangular 
old lava and scvria fragments. In the evening bright bursts 
were well marked, showing that the vent was again cleared. 


e The two following days the volcano maintained the third degree 


of activity (Rep. Brit, Assoc., 1885, p. 395). 

During the first week of August the lava again flowed rather 
freely from the mountain’s side, whilst from its summit hardly 
any vapour escaped except from time to time a puff of blaek 
smoke. On August 7 a visit was paid to the crater. The cone 
of eruption has been reduced in height about 30 metres, and its 
remnants form a low crater ring inclosing a crater of oblong 
form having a diameter of about 80 X 60 metres. Its greater 
axis lies in a line from about E. S.E. to W.N. W., and its bottom 
is double, so thaf iteseems to result from two craters closely 
overlapping each other. The crumbling-in process was still 
going on, and the trituration of the loose stones and the charging 
of the vapour puff by the ash or sand could be watched from a 
distance of a few yards. I was successful in obtaining two 
ordinary and two instantaneous photos of the interior of the 
crater, only the eastern half of which, however, was active. 

The principal facts that may be gathered from the study of 
the phenomena of Yesuvius during these few months are rather 
confirmations of what the author has described as the mechanism 
of lateral eruptions, which may be summed up thus. The lower- 
ing of lava lege! within the chimney due to®a lateral outlet 
removes the support the former gave to the walls of the crater 
and vent, which in consequence tumble in and choke more or 
less of the main outlet. Next the vapour contained in the lava 
may be &mpelled to escape laterally, but hasa natural tendency 
not to do so, but rather to seek its path straight upwards. If 
the lateral outlet becomes choked, the lava imfnediately com- 
mences to rise in the chimney, anf the escaping vapours burst 
through the loose materials in the chimney in puffs, grinding 

* and triturating them, carrying upwards their dust, which tints 
the smoke of a dark colour, and, falling around the volcano, 
constitutes one of the forms of ‘‘volcanic ashy” the chemical 
composition of which represents that of all the rocks triturated 
plus the salineesub$tances condensed from the smoke. If one 


b 
walks across this ash when damp, one may notice the immediate 
plating of their koot-nails with copper, showing the abundanee 
of the chloride of that metal. H. J. Jounston-Lavis 


—* 


THE ADEIMIDE BOTANIC GARDEN AND 
GOVERNMENT PLANTATION 


THE wport of Dr. Schomburgk on the progress and condition 
of the Botanic Garden and Government Plantation, Ade- 
laide, during the year 1885 has just reached us. Speaking first 
of the rainfall, Dr, Schomburgkesays that the year was one of 
the driest and most ungenial that he ever had to contend with, 
the rainfall being no more than 15-887 inches, which was 2°851 
inches less than the fall of 1884, @nd 5°27# below the average 
rainfall during the previous forty years. During Sepeember, 
October, November, December, and January no more than 3 
inches of rain fell, and the heat during thêse months was abnor- 
mally great. The drought and heat combined had an injurious 
effect upon the vegetation, especially upon many of the trees 
and shrubs in the Botanic Garden, natives of cooler countries ; 
the losses sustained, however, were not so great as was ex- 
pected, owing to an abundant supply of water. On the other 
hand, in May and June severe frosts were experienced, so that 
tropical and sub-tropical plants and shrubs suffered greatly. 

On the question of the introduction and acclimatisation of 
new economic plants, Dr. Schomburgk records his experience 
with many that have been widely distributed through the agency 
of the Royal Gardens, Kew, and have betome known and esta- 
blished in other colonies as well as in India, such, for instance, 
as the Kumara (Jpomaa chrysorrhiza), g@@ tubers of which form 
an article of food in New Zealand, Dr. Schomburgk says he 
believes that the plant will grow well in the gullies, because the 
climate there is cooler and moister than on the plains, and to some 
extent approaches that of New Zealand. The Gingelly oil plant 
{Sesamum indicum) is also reported upon favourably, The seeds 
were sown in drills in the open ground in October, and came up 
in about fourteen days. Considering that neither the dry spring 
nor the summer heat affected the plants, there seems no doubt 
that the species can be successfully cultivated in South Australia, 
The plant is an annual, and is very largely grown in warm 
countries for the sake of the sweet limpid oil now so much used 
for mixing with olive oil. : 

Under the head of Rogala sp. an% announcement is made of 
the receipt from Kew of a parcel of seeds of a tree belonging to 
the above-named genus, a native of Columbia, with the follow- 
ing extract from a letter of Mr. W. T. Thiselton Dyer :—‘‘ The 
Rhopala is a smal! contorted tree growing to about twenty feet 
in height. Jt is remarkable for being absolutely indéstructible 
by fire, in large districts where the dry pastures and bush are 
burnt twice a year. Its resistance to fire enables it toe exist to 
the exclusion of all other trees and bushes as a perfect natural 
plantation. The periodical burning destroys everything except 
this tree. The resemblance to a plantation is moreover en- 
hanced by the circumstance that the trees never form thickets, 
and they are thickly and almost systematically dispersed over the 
land. The tree delights in the most sterile soils, but always of 
a stony or shingly character. Sometimes it grows in places 
so barren that even grass cannot exist. This suggests the 
idea that it may bg turned to account in sterile districts within 
the tropics.” Dr, Schomburgk expresses some doubt whether 
the plant will thrive out of doors with them, but thinks it may 
do well in the Northern Territory. 

The IIerbarium and Museum have bo been considerably 
enriched by additional specimens during the year, so that the 
utility and efficiency of the whole establishrgeM are thoroughly 
maintained. 








THE AMERICAN ASSOCIATION 


JF ROM the report in gfexce of the Buffalo meeting of the 
American Association we condense the following brief 
summary :— , 
Prof. Gibbs’s masterly address, in the Section of Mathematics 
and Astronomy, upon the gubject of ‘‘ Multiple Algebra,” was 
too long and of tos technical a nature for presgntation in full to 
our readers. His opening remarks were as follows :— 
“It has been said that ‘the human mind has never invented 
a Jabour-saving machine equal to algé@bra.’ If this be true, it is 
but natural and proper that an age like our own, characterised 
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bythe multiplication of labour-saving machinery, should be dis- 
tinguished by an unexampled development of this most refined 
and most beautiful of machines. That such has been the case, 
io one will question. The improvement has been in every part. 
Even to enumerate the principal lines of advance would be a 
task for aiy one—for me, an impossibilivy. But if we should 
ask in what direction the advance has been made, what is to 
charatierise the development of algebra in our day, we may, I 
think, point to that broadening of its fields and methods which 
gives us ‘multiple algebra.’ ” 

The speaker then gave a critftal historical review of the dif- 
ferent contributions of Hamilton, Möbius, Grassmann, Saint- 
Venant, Cauchy, Cayley, Hankel, the Peirces, father and son, 
and Sylvester, to these new methods of mathematical analysis, 
showa the additions and developments made by each to the 
various subjects. è 

In the second part of the paper Prof. Gibbs criticised the 
methods of some modern writers on these subjects, showing how 
they failed to grasp the full significance and bearings of the 
matters they were dealing with, being too much hampered by 
the old ideas and methods of simple algebra. 

In the third part of his paper Prof. Gibbs directed attention 
more critically to multiple algebra itself, and inquired into its 
essential character and its most important principles. 4 

Then followed along discussion of the fundamental concep- 
tions and methods of modern mathematics, which nothing but 
publication in full could render intelligible, and that only to 
mathematicians. e 

The fourth part of Wie paper was devgted to consideration of 
some of the applicatiof of multiple algebra. From this we 
quote the following :—‘‘ First of all, geometry, and the geo- 
metrical sci@nces which treat of things having position in space, 
—kinematics, mechanics, astronomy, crystallography,—seem to 
demand a method of this kind, for position in space is essentially 
a multiple quantity, and can only be represented by simple 
quantities in an arbitrary and “cumbersome manner. For this 
reason, and because our spatial intuitions are more developed 
than those of any other class of mathematical relations, these 
subjects are especially adapted to introduce the student to the 
methods of multiple algebra. Here Nature herself takes us by 
the hand, and leads us along by easy steps, as a mother teaches 
her child to walk. In the contemplation of these subjects 
Mobius, Hamilton, and Grassmann formed their algebras, 
although the philosophical mind of the last was not satis- 


fied until he had produced a system unfettered by any spatial ! 


relations. It is probably in connection with these subjects 
that the potions of multiple algebra are most widely dis- 
seminated. Maxwell’s ‘Treatise on Electricity and Mag- 
netism’ has done so much to familiarise students of physics 
with quaternion notations, that it seems impossible that this 
subject showld ever again be entirely divorced from the methods 
of multiple algebra. I wBh that I could say as much of astro- 
nomy. It is, I think, to be regretted that the oldest of the 
scientific applications of mathematics, the most dignified, the 
most conservative, should keep so far aloof from the youngest of 
mathematical methods ; and standing, as I do to-day, by some 
chance, among astronomers, although not of the guild, I cannot 
but endeavour to improve the opportunity by expressing my con- 
viction of the &dvantages which astronomers might gain by em- 
ploying some of the methods of multiple algebra. A very few 
of the fundamental notions of a vector analysis, the addition of 
vectors and what quaternionists would call ‘the scalar part and 
the vector part of the product of two vectors’ (which may be 
defined without phe definition of the quaternion)—these three 
notions, with soe four fundamental properties relating to them, 
are sufficient to reduce enormously the labour of mastering such 
subjects as the elementary theory of orbits, the determination of 
an orbit from three observatio.is, the differential equations which 
are used in determining the best orbit from an indefinite number 
of observations by the method of least, squares, or those which 
give the perturbations when the elements are treated as variable. 
-Jn all theSe subjects the analytical work is greatly simplified, 
and it is far easier to get the best form for numerical calculation 
than in the use of the ordinary analysis.” 

Then followed illustration. of the various mgthods of applying 
multiple algebra @® different classes of problems. 

Prof. Brackett’s address on ‘‘ The Seat of the Electromotive 
Force” was essentially a régemé of the history of the investiga- 
tions to find the source of the current in galvanic batteries. No 
attempt was made to settle the question, which has been so long 
a bone of contention. 
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In his address to the Section of Biology, Dr. IH. P., Bowditch, 
of Boston, concluded thate inveđigations jnt8 the chemical 
changes, the heat production, and€he fatigue of active nerves, all 
tend to results more favourable to a kinetic than toa discharging 
theory of nerve action. 

In the Section of Anthropology a nével and ingenious method 
of getting an insight into the unconscious mechanism of author- 
ship was described by Mr. T. C. Mendenhall, under the title 
tt Characteristic Curvés of Composition.” The method consists 
in counting the number of werds of each length, from one letter 
to fourteen, fifteen, or as long as were found, and plotting the 
result on a curve, in which the abscissæ represented the number 
of letters in the word, and the ordinates the number of words 
per thousand of each length. It was shown that while thé curve 
resulting from each thousand words was not entirely regular, that 
resulting from five thousand was much more regular, and that 
from ten thousand almost entirely so. The inference from this 
was, that the phenomenon which the curve represented was a 
regular one, and that it was an expression of the peculiar voca- 
bulary of the author. Moreover, by comparing the respectiv@ 
curves, one would be able to judge whether two works were 
written by the same author, and perhaps even decide the con- 
troversy whether Bacon wrote Shakespeare. Mr. Mendenhall’s 
method was toecount a thousand words at a sitting, and then 
turn to another part of the book. One soon acquired the art of 
counting at a glance the number of letters in each word, and, 
with an assistant to record the result, one thousand words could 
be counted in a half-hour, Curves derived from Dickens 

(“ Oliver Twist”) and Thackeray (‘‘ Vanity Fair”) were re- 
markably similar, thus suggesting that the subject-matter might 
cause the peculiarity of the curve, while those from John Stuart 
Mill (‘ Political Economy” and “ Essay on Liberty”) differed 
from them in having more long words and fewer short ones, 
though words of two letters (prepositions mainly) were most 
abundant in Mill. The average length of the novelists’ words 
was 4°38, and that of the philosopher 4'8, . 

The geological interest of the meeting at Buffalo naturally 
centred in the excursion to and discussion of the Falls and gorge 
ı of Niagara. Dr. Pohlman, of Buffalo, described the district to 
| be visited on Saturday, and called particular attention to the 
, occurrence of drift-filled antecedent channels on the line selected 
! by the post-Glacial overflow of Lake Erie, which would gradually 
dimini-h the amount of rock-cutting required in the excavation 
of the present gorge, and thus reduce the time since the over- 
; flow began. The geological members of the excursion party 
| therefore gave close attention to these matters, 'and, as a whole, 
| regarded the heavy drift between the sloping rocky banks at the 
! whirlpool, and the wide, open valley, with its plentiful drift at 
| St. David’s, as sufficient evidence of an old buried channel con- 
; necting these points, and probably heading up above the whirl- 
i pool towards the bridges. But there seemed no sufficient reaso1 

for any confident belief in a branching old valley from the 
whirlpool towards the Lewiston bluffs: in making this lyver 
part of the gorge there must have been a long period of deep 
rock-cutting between the „first leap of the Falls over the bluff and 
the time of their discovering the old drift-channel and the whirl- 
pool. The estimate of the age of the Falls was presented by 
Messrs. Woodward and Gilbert, of the Geological Survey, and 
their remarks greatly interested a large audience that had 
gathered on the announcement of the discussion. Mr. Wood- 
ward had just completed a survey of the Ilorseshoe Falls, and 
by comparing his results with those of the State Survey in 1842, 
and of the Lake Survey in 1875, he found an average recession 
for the whale face of the Fall of about 2/5 feet per annum ; but 
as the central pirts of the curve, where the water is deepest, has 
retreated from 2@0 to 275 feet in the eleven years, since 1875, an 
average retreat of 5 fect per annum does not seem at al! im- 
probable. Mr. Gilbert then discussed the beginning of the 
Falls as controlled by the drainage of the lakes. When the 
retreating ice-sheeg stood so as to obstruct the St. Isawrence 
and Mohawk drainage channels to the east, a broad sheet of 
water, represengng a confluent of Erie and Ontario, stood at a 
high level over the presente Niagara limestone plateau, and 
probably drained south-westward to the Ohio. When further 
melting opened the Mohawk Channel, the great double lake fell 
to a lower level, and was separated into its two members, 
Ontario sinking,to the level of its outlet at Rame in Central 
New York, but Erie being held higher by the rim of the 
Niagara plateau. This was the birth of thé vernd the Falls, 
and since then they have been at work on the gorge. The age 
of the falls thus carries us ba-k to a tolerably definite point in 
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the decline of the Glacial 
of the gorge divided by the an 


which must be allowed for, 
it as his conclusion that the 
birth of the Falls by the sefaration of the lakes is only 7000 
years, and that even this small measure emay need significant 
reduction. 


In the Section of Chemistry, He C. Bolton, of the Com- 


mittee on Indexing Chemical Literature, after presenting 


their report showing the large amount of valuable work 
which jvas being done, réad a Paper on the confusion which 
exists ın the abbreviations employed in chemical bibliography, 
and the desirability of 


periodicals, 
C. F. Mabery’s paper 


wie s “On the Products of the Cowles 
ectric Furnace, 


was of particular interest, and attracted 

much attention. He stated that the past year had been devoted 
More especially to the development of an increased commercial 
efficiency of the furnace, so that now 300 horse-power could by 
means of a large dynamo, be applied with greater economy in 
the results ; and by coating the charcoal employed in the furnace 
with lime, by soaking it in lime-water, the produétion of raph- 
ite was largely avoided, and a marked improvement in the 
working of the furnace introduced. The results—although, as 
compared to what would eventually be accomplished by electric 
smelting, they may seem crude—haye reached a stage where 
their commercial success can be demonstrated. It was also 
found that when the electrodes entered the mixture in a slanting 

Position the product was increased. They are now also moved 
in and out with advantage, being gradually withdrawn as the 
resistance falls. Prof, Mabery replied to the criticisms of 
Hehner of Berlin, Siemens, and others, that no new principle 
was involved, showing that the Cowles furnace is quite different 
frem all hitherto constructed, and the only one of practical 
application by which a dynamo of 300 horse-power could be 
used, as by means of a resistance-box and the arrangement of 
the furnace, the sudden breaking of the current is prevented 
from burning out the dynamo. The presence of copper for the 
reduction of aluminium was shown to be unnecessary ; and, by 
complete exclusion of air from the furnace, buttons of the metal 
were easily obtained. A product which has attracted consider- 
able attention during the past year is obtained by reducing 

è aluminium in presence of iron. A castiron is formed containing 
sometimes as much as Io per cent. of aluminium, and this pro- 
duct is used to facilitate the working of crude iron, and to intro- 
duce into the various grades a small percentage of aluminium. 
In the reduction of aluminium in the presence of copper a yellow 
product is frequently taken from the furnace, which is composed 
of metallic aluminium to the extent of one-half or three-fourths, 
the balance being silicon and copper. It is also formed in the 
abseyce of copper, and then contains a higher percentage of 
aluminium, and always contains nitrogen, It has a resinous 
lustre, and decomposes water at 100°. 

In the Section of Physics, Prof. T. C. Mendenhall prefaced 
his paper on “ Electric Thermometry ” by saying that the stric- 
tures upon the mercurial thermometer should not be carried too 
far. It has been of great value, though it may now fail to meet 
new demands. Electric thermometry is receiving especial inves- 
tigation at the Signal Office, particularly from the meteorological 
stand-point, with some promising results. Prof. Mendenhall 
reported the progresg which had been made in the study of atmo- 
spheric electricity during the past year. It is not tim® to begin 
to think of the origin of atmospheric electricity. The problem 
is its distributiog and the relation, if there be doy, to weather 
changes. Some very interesting results have been reached. In 
ordinary weather thé electrical condition is undergoing constant 
and rather wide variations, which are very local, as two col- 
lectors orfly a few feet apart may give curves @liffering consider- 
ably, though similar in their wider variations. When an elec- 
trical storm occurs, the curves over a wide area®nay be similar 
in general outline. Prof. MendenIfall also hoted a phenomenon 
entirely new to him ; namely, that resistance-coils, after a current 

eit passed through them for some time, upon short-circuiting will 
yield a reverse current for hours, This phenomenon can no 
doubt be classed under the general head of polawisation, yet by 
simple polarisation ig gould be difficult to account for persistence 
of current. This fakes caution necessary in the use of resist- 
ance-coils, in order that any effects of this kind may be carefully 
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uniform rate of recgssion, thee of the Falls equals the length 


> ual recession; but the rate has 
been undoubtedly varied by changes in a variety of conditions, 


As thus qualified, Mr. Gilbert gave 
maximum length of time since the 


uniformity in designations of scientific 
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noted. In one instance the apparent resistance of a coil w 
found to increase fourfold when the current was reversed. 

A paper by Prof. Abbe'created some discussion, The poi) 
of the paper wag that, as the force of gravity varied from tł 
equator to the poles, ¿30 inches of mercury in thesbarometi 
indicated a less gaseous pressure, and consequently less densit 
of the atgosphere, at the equator than 30 inches at the pole: 
and hence a correction for latitude should be introduced i 
allowing for refraction. He showed that, for the difference « 
latitude of Pulkowa and Washington, it would make o’*r differ 
ence in the refraction at 45° of zenith-distance, and might b 
sufficient partly to account for differences in systems of sta 
declinations which depended upon @bservatighs at great zenith 
distances, — 

In the Section of Biology, the paper of Messrs. J. M. Coulte 
and J. N. Rose, giving a synopsis of the North American pines 
based on leaf-structure, was of especial value from a systemati: 
stand-point, from the fact that any species in this somewha 
difficult group can at once be distinguished by the peculiaritie 
of its minute leaf-structure ; and the results of the author’s ob 
servations are shown to be worthy of attention from the fact tha 
a classification based on these characters is, in its broader features 
closely like that of the late Dr. Engelmann, which, as is wel 
known, took into consideration the whole tree. 

The relations of germs to disease naturally occupied a pro 
minent place in the proceedings of the Section, and the presence 
of over half a dozen investigators in this ling made the discussion: 
interesting. Dr, D. E. şalmon read two papers bearing on the 
causes of immunity from a second aa of germ diseases, 
There are three possible explanations :—(1) Something is de 
posited in the body during the attack which is unfagourable to 
the germ ; (2) something has been withdrawn which is necessary 
to its development ; (3) the tissues have acquired such a toler- 
ance for -the germ or for an accompanying poison that they are 
no longer affected by it. Dr. Salmon favoured the last view, 
and gave details of a large number of experiments to substantiate 
his opinion. He said that Metchinkoff’s phagocyte theory was 
not wholly satisfactory, and that large doses of the germs were 
more powerful than small ones. He attributed their action to a 
poison which was a result of their growth, and thought that a 
large dose had a greater effect because the poison benumbed or 
killed the cells, thus giving the Bacteria a better chance to grow 
and to thus produce more poison. 

Dr. Joseph Jastrow gave an account of some physiological 
observations on ants, in which he was able, by simple but inge- 
nious means, to study the rate of walk of these insects,, and 
stated that his results, so far as they went, confirmed th? opinions 
of others that the smaller the animal the more rapid the step, 
and also the more quickly fatigue was produced. Dr..Jastrow 
also had some observations on the dreams of the lind, taken 
mostly from persons who had lost the aense of sight before the 
age of five. In these cases the dreams were all in terms of 
hearing. In the case of Laura Bridgeman the dreams were ap- 
parently based on touch. In persons who become blind between 
five and seven, sight terms played an important part in dreams. 
The relation of these facts to the development of the sight- 
centres was pointed out. 


PHOTOGRAPHIC DETERMINATIONS OF 
STELLAR POSITIONS? 
JT 


has been suggested that a short account of my work upon 
stellar photographs for the attainment of, &wcurate observa- 
tions might be acceptable to the astronomical section, My in- 
tention had been to attend this meeting as a listener and learner 
only, but I comply with the suggestion the more readily, since, 
by a notable coincidence, I spoke upon the same subject in this 
place just twenty years ago this week. It is true that my com- 
munication then was on® an oral one, and never retluced to 
writing, for the successful establishment of the Atlahtic cable, 
| of which I had received notice that day, called me away sud- 
| denly, before the time fixed for the regular presentation ; but an 
elaborate written memoir ugon the subject had been presented 
`: the National Academy, ten days previous, a% Northampton. 





The early history of celestial photography is demonstrably 
and exclusively American ; and its use as a method of delicate 
quantitative research is very markedly$0o. Without entering upon 


' Paper read at the Buffalo Meeting of the American 


I Association for the 
Advancement of Science, August 20, 1886. 
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che historical data, which are of easy access to every investi- 
zator, J may mention that No. 77 of the Astronomical Journal 
gontained nineteen photographic impressions of as many different 
phases of the solar eclipse of 1854, May 26—the moment of 
each impregsion being given to the nearest tdéhth of a second. 
These were taken at West Point, under fhe direction of Prof. 
Bartlett, of the U.S. Military Academy, and form a payt of his 
memoir, in which he also gives the distances between the cusps, 
as measured by himself with the micrometer in the telescope. 
Ten years later, in 1864, Mr. Rutherfurd constructed the 114- 
inch photographic object-glass which has acquired so con- 
spicuous a place in astronomical history; and with this, in 
addition to its other achievements, he obtained sharp photo- 
graphię stellar images, with a definition previously unknown, 
taking for the first time distinct impressions of stars invisible to 
the naked eye, in facteto the 83 magnitude for white stars. 

After constructing a micrometer of great delicacy for the 
measurement of these plates, he measured with this the relative 
distances and position-angles of the stars which they contained. 
And in the spring of 1866 he kindly placed in my hands the 
results thus derived from three plates of the Pleiades, each con- 
taining two impressions, taken on the evening of March Io. 
One of these plates contained forty stars. Bessel’s memoir 


upon the Pleiades, published in 1844, gave the relative positions | 


of fifty-four stars, measured with the Königsberg heliometer, 

during the years 1829 to 1841. Six of these fifty-four do not 

belong within the limits of the plate (which contains about one 

square degree), and tên of them are too faint for the photo- 

graphic record, so thatgixteen of Besse’s list are wanting ; but, 

pa ihe other hand, there’ are two additional ones, not observed 
y hin. 

From th? fact alone it may be perceived that among the great 
benefits which astronomy may be justified in expecting from 
celestial photography, the accurate determination of magnitudes 
does not find place. The chemical ac ion of the stellar light 
upon the film is so dependent upon the character of that light 
that, in the absence of a correct knowledge of its composition, 
we are very easily deceived regarding the amount. Thus one of 
Bessel’s stars which was not recorded upon any of Mr. Ruther- 
furd’s plates is estimated by Argelander as of the magnitude 8:0, 
and by Wolf as 7%, while five are distinctly recorded which 
Argelander calls 84 or less, and eight which Wolf so estimates. 
The spectroscope would doubtless show a deficiency of the 
more refrangible rays in the light of the former, and a pre- 
ponderance of the same in that of the latter. 

This series of measurements by Mr. Rutherfurd, together with 
the computations to which the results were submitted, constitute, 
if I am not mistaken, the first application of the photographic 
method to exact astronomical determinations. And the investi- 
gation necessarily demanded especial care, both for guarding the 
numerical fesults against sources of unsuspected error and for 
fixing the limits within which known theoretical errors would 
remain unappreciable. 

The importance of the successful application of a method so 
different from all previous ones, and so full of promise, and also 
the considerable time which would inevitably elapse before the 
memoir could be printed, led me at the same time to communi- 
cate to the Astronomische Nachrichten, at Altona, some of the 
resultant values. In a comparatively short tote, written about 
the middle of August 1866, I gave for the ten most conspicuous 
stars of the Pleiades, after Alcyone, the corrections derived from 
one of the photographic plates of March Io, for the values, pub- 
lished by Bessel, {6r the position-angles and distances, from 
Alcyone in 184% as likewise the average discordance found for 
a single measure, ° 

In the next following year the Academy had not the means of 
printing its memoirs ; and as in the meanwhile Mr. Rutherfurd 
had measured five more of the plates of the Pleiades previously 
taken, as well as six additional ones taken in the months of 
January and February 1867, these wege also computed, and the 
results added to those from the first three plates in the memoir 
already written. 

Various circumstances combined to delay the publication, 
chief among them being what seemed to me a manifest im- 
propriety in pringing the results derlved from photographs and 
measurements made by Mr. Rutherfurd, and by his own methods, 
before some account of these methods should have been pub- 
lished by him. His comanunication on the subject had been 
made to the National Academy immediately previous to my 
own, but was not yet in such form as he desired for publication. 
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*" ‘The result showed a very remarkable accordance with Bessel’s 


determination for 1840, although*the total gmount of relative 
proper motion during the elapsed $venty-six years was comprised 
in the differences. 

This memoir still remains in its original form, but wn; 
published ; the results being deduced from twenty-four photo- 
graphic impressions upon fourteen lates. 

In the next year, 1868, I had the gratification of receiving 
from Mr. Rutherfurd the results of his measurements of thirty- 
two stars of the cluster Preesepe, derived from eleven impres- 
sions. Thege were computed in the same way that those of the 
Pleiades had been, and an analogous memoir upon this cluster 
was prepared for the National Acadenfy. g 

Before leaving the country, early in 1870, I gave these two 
memoirs to Mr. Rutherfurd, with the request that he would send 
them to the printer, at the same time with his own paper, already 
mentioned, but not before then. The condition of his health 

revented him from attending to the matter for some time, and 

in the interval he arrived at the unpleasant discovery that the 
screw of his micrometer had suffered from wear, and to aff 
extent which led him to fear a want of that accuracy of which 
the method is susceptible, and which he hoped to see demon- 
strated by its very first applications. 

Notwithstanding this possible blemish, it seems to me that 
the results ought to be now made public in their original form, 
after due mention of the circumstances; and it is among my 
hopes to be able soon to publish these two memoirs from the 
original manuscript of so many years ago. 

The method was received with manifest distrust and disregard 
abroad; and, as was but natural for so essential a deviation 
from former methods, very many grounds of criticism and objec- 
tion were brought up. One of the principal of these was the 
possible distortion of the collodion film, after receiving the im- 
pressions and before the measurements; but Mr. Rutherfurd 
speedily disposed of this point, at least so far as the albumenised 
plates are concerned ; and, moreover, the combination of me- 
surements of the same stars derived from various plates will at 
once make manifest the degree of confi ence to which the 
several values and their wear are respectively entitled. 

A far more serious obstacle to accuracy is presented by the 
difficulty of obtain'ng absolutely round images. Irregularity of 
form in the dots formed by the stellar impressions is almost in- 
compatible with precision of measurement ; and, as the time of 
exposure must often be long, the chief problem was, not so much 
to obtain the images as to insure uniformity of motion in the 
telescope during the period of exposure. Not that the photo- 
graphic processes were not troublesome enough before the intru- 
duction of the dry-plate processes, for very great care and numer- 
ous precautions were often necessary to prevent the plates from 
drying too fast; but far the greatest difficulty consisted in obtain- 
ing sufficient precision in the clockwork and equatorial motion of 
the telescope. 

It may easily be imagined how great was my desire, when 
leaving home for South America, to extend this new method of 
observation to the southern hemispheres But the obstacles 
encountered in the endeavour cannot be easily imagined. Upon 
these I will not enlarge here further than by saying that in 
Cordova also the attainment of circular dots for the star images 
offered incomparably the greatest of all the difficulties of a 
practical character. The time of exposure was limited dy the 
maximum size allowable for the large stars, and, previous to 
1878, also by the drying of the plate, although exposures of 
twenty minutes were not unusual. Nevegtheless, by dint of 
specially constructed governors and regulators, and by ceaseless 
attention, we did succeed in obtaining impressions which, tu the 
unaided eyg, appear absolutely round. é 

This necessity of long-continued and minute uniformity in the 
motion of the telescope is, of course, largely diminished by the 
employment of instruments of large aperture, inasmuch as the 
necessary time of exposure is diminished in the same ratio in 
which the amount of light is increased. It is yet further and 
most notably diminished by the manifold greater sensitiveness of 
the dry gelatine plates, But notwithstanding all this, the attain- 
ment of round images, while almost indispensable for,giving to 
stellar photography that increased accuracy to which it may laye 
claim as a means of research in practical astronomy, still 
demands especig] care and precaution. . 

The Argentine Government cordially afforded every assist- 
ance which I deemed it proper to ask for* eseeinvestigations. 
And although the chief energies of the Cordova Observajory 
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were absorbed by those investigations for which the institution 
was established,’ I had the saMsfacti6n of obtaining a sufficient 
number of stellar phatographto occupy not only my own life- 
time, but many more, in their measurement and proper compu- 
tation. 

*. We photographed no nêrthern stars there except the Pleiades 
and the Præsepe. Of thee Pleiades I brought home sixteen 
plates, with two impressions of the whole group upon each, 
made ,in five different years, from 1872 to 1882, inclusive. 
Although the centre of the cluster gever attains a greater alti- 
tude at Cordova than 34° 50’, some of the plates cofitain seventy 
stars. All but one of Bessel’s stars are there, which belong 
within the limits of the freld, the missing one being of the mag- 
nitude4, and there are yet other stars of the magnitudes 10, 
Iog, and 11. Of the Preesepe there are five plates, and with a 
‘correspondingly increased number of stars. 

About seventy southern clusters have been repeatedly photo- 
graphed at Cordova, comprising all those of the southern hemi- 
sphere which seemed important, alco somewhat more than a 
®undred double stars, being a sufficient number to serve as a 
good test of the method. The total number of photographs 
now on hand is somewhat less than 1300, only few having been 
preserved in which the images were not circular. 


Especial attention, however, was given for many years to | 


‘taking frequent impressions, at the proper seasons, of foyr stars 
selected, on account of their large proper motion, as likely to 
manifest appreciable annual parallaxes. The refined and 
elaborate observations of Drs. Gill and Elkin, at Cape Town, 
have been made, computed, and published, while the Cordova 
photographs have lain untouched in their boxes. There is but 
one of my four stars, 8 Hydri, which is not included in their 
list. Still, it will be a matter of much interest to apply the 
photographic investigation to the same problem, even if for 
no other purpose than a comparison of the results of the two 
methods. f 
el am convinced that the Cordova plates contain a large num- 
her of stars as faint as the eleventh magnitude of Argelander’s 
scale, and believe that these are much the earliest photographs 
of stars fainter than Mr. Rutherfurd’s of 1865 and 1866. There 
are several plates, covering about a degree square, which cannot 
contain less than 550 stars, and I believe that some of them con- 
tain a greater number. Such are those of the cluster Lac, 4375 
and that near X Carine. 
The region in the vicinity of n Carinz, and that magnifi- 
e cent tract in Sagittarius which is too densely sown with stars to 
be considered merely a portion of the Milky Way, and yet too 
large and undefined to be regarded simply as a cluster, were 
both of them taken several times, during the years 1875-82, 
in series of overlapping photographs, each containing about 
a :quare degree, and recorded upon a glass surface of 9 
by 12 centimetres. In their present form they are of course 
of small value for scientific use, inasmuch as the stars are 
too crowded for their configurations to be easily perceived ; 
and although these two series form, in fact, maps of considerable 
regions in the sky, sill the record is of a very perishable nature, 
and of small avail for use by astronomers until it shall have been 
translated into an enduring and numerical form by micrometric 
measurement. 

In this connection I may say that one of the greatest of my 
present anxieties regarding the Cordova photographs arises 
from a discovery of the ease with which the collodion or gela- 
‘tine film may become detached from the glass. The Argentine 
Government has assigned a moderate sum for the prosecution of 
the measurements, and with this some progress has abready been 
made. It is but right to add that the full amount was given for 
which I asked. „Still, it is now quite inadequate¢ in consequence 
of the unfortunate depreciation of the national currency ; and, 
in the present financial crisis there, I cannot reasonably expect 
more, Yet this matter of prompt measurement appears to me 
at present much more important than it did while I was unaware 

“of the facility with which the film can blister and peel. 

In 1883, after Mr. Common’s brilliant successein photograph- 
ing nebulas with bis great 3-foot reflector, he proposed to me a 
joint arrapgement for photographing the whole heavens. My 

e work at Cordova was so near its close that it was out of the 
question to undertake anything new; but the immense labour 
requisite for the measurement of the plates wuld, under any 
circumstances, have tended to deter me. It is an undertaking 
demanding thgjoiw®tnergy, application, and material resources 
of a large number of persons, if the results are to be made avail- 


able for astronomical use ; indeed, I see no other astronomieal 
value in the unmeasured photographs than the possibility of 
confirming at some future epoch the existence of relative motion 
previously detected or made probable by. some other investi- 
gation, ' A 

Since then the précess of photographic charting is said to 
have been systematically undertaken by the Brothers Hepry at 
Paris. have seen none of their plates; but their sharpness is 
highly spoken of, and the work appears to be prosecuted with 
much skill and very sensitive plgtes. There can of course be 
no question as to the value of any permanent record whatsoever, 
corresponding to a known date; yet I cannot feel that any 
essential advance is likely to begmade ingthis way until the 
photographic record shall have been brought within thaerange 
of numerical expression, 

The measurements of the Cordova photegraphs, thus far com- 
pleted, are those of the double stars, the four stars with large 
proper motion, of the Pleiades, of the Prasepe, and of the 
clusters Lac. 4375 and x Crucis. The corresponding com- 
putations have been made, as yet, only for a portion of the 
Pleiades impressions, but I am hopeful of completing all these 
at a comparatively early date. We shall then be able not only 
to compare the results with Bessel’s of forty-five years ago, but 
to test the deduced values of the proper motions by means of 
the photographic determinations of 1865 and 1866. Meanwhile, 
the valuable memoir of Wolf has been published, giving closely 
approximate positions for 571 stars of the group, and Dr. Elkin 
has recently been executing at New Hen a heliometric tri- 
angulation of the principal stars. Our tographic results will 
have to be confronted with his delicate” heliometric ones ; and, 
should they bear this test with tolerable success, it will be all 
that can reasonably be desired. B. £. GOULD 





UNIVERSITY ANÐ EDUCATIONAL 
INTELLIGENCE 


PROF. W. GRYLLS ADAMS, E.R.S., will deliver, at King’s 
College, London, a course of lectures on Electricity and Mag- 
netism and their applications to Electric Lighting, Transmis- 
sion of Power, &c., during the academical year 1886-87. A 
course of practical work in Electrical Testing and Measure- 
ment with especial reference to Electrical Engineering will also 
be carried on under his diréction in the’ Wheatstone Laboratory. 
In the Wheatstone Laboratory, which is open daily for re- 
search from I to’4, except on ‘Saturdays, there are special 
courses of practical work for students preparing for the Science 
Examinations of the University of London. 


IT is purposed to celebrate, in a befitting mannér, from 
November 6 to 8 next, the 250th anniversary of tlve founding 
of Harvard University, Cambridge, Massachusetts. The Uni- 
versity was established on November 7, 1636, by an Act of the 
Colonial Lezislature, and was named after John Harvard, who 
was a liberal benefactor of the new in-titution. Harvard is the 
oldest University in North America, The southern portion of 
the Continent possesses one many years older—the University 
of St. Mark, at Tima, founded in 1551 by the Emperor 
Charles V. ° ° 





SCIENTIFIC SERIGLS 


Bulletin de 2 Académie Royale de Belgique July.—Modern 
kinetics and the dynamism of the future, by G. A. Hirn. The 
author replies to the arguments urged by M. Clausius against his 
view of the kinetic theory in its application to the resistance of 
gases. He continues to treat the question in connection with 
his peculiar spiritualistic opinions, and endeavours to overthrow 
the theory now generally@ccepted by physicists, because of the 
disastrous consequences which he supposes it would have on the 
progress of mankind.—On a class of conjugated polynomes, by 
J. Deruyts. This memoir, which is a further development of 
the author’s previous researghes, deals more especially with the 
important functions presented by certain pqlynomes in the 
approximate calculation of definite integrals.—On the distribu- 
tion of the regenerate nerves, by C. Vauclair. In this paper 
the author deals with the peripheric déstribution of the regenerate 
nerves compared with that of the primitive nervous system.— 
Essay on the origin of the Fraunhofer rays*in relation to the 
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onstitution of the sun, by Ch. Fievez, Given tle high temper- 
ture, chemical composition, and slight mean density of the 
uh, its chemical elements cannot exist in the solid or fluid state, 
ar even to any large extent in the condition of highly compressed 
vapours. A®suming, further, with most physicists, that the sun 
consists of a gaseous mass whose temperature increases from the 
sireumftrence towards the centre, it is argued that tle solar 
pectrum must be formed by the superposition of all the radia- 
Bins of the chemical elements present in the sun. The luminous 
zart of the spectrum would thus*be constituted by the raliations 
of like vibratory period, and Fraunhofer lines by the radiations 
of unlike vibratory periods. From this it would follow that a 
shemical element might exist if the sun without being revealed 
y a dar® line in the solar spectrum. 














































Schriften der PhySikalische-Okonomischen Gesellschaft su 
Königsberg 7/Pr., 1885.—err Fritsch here gives the result 
f a study of certain gaps in the pith of Coniferse, discovered by 
rof. Caspary some years ago. In its middle course the pith of 
year's growth consists of elongated parenchyma, but at the 
nd of the growth it pre-ents cubic or egg-shaped cells in loose 
inion. Those gaps the author finds in species of the genera 
bies, Picea, and Larix, and in Cedrus Deodara. The last- 
hamed differs from the others in not having a partition of cross- 
ying cells through the pith, above the gaps. All Coniferæ 
ith persistent bud scales have this, and some Coniferee (7ssga 
ranadensis and Torreya nucifera) have it, and are without the 
aps. Finally, the Juniperese, Podocarpgx, Taxinez, and Pinus 
have neither. The gaps wem to arise through stretching of the 
wood-cells, and their size depends on the age and moisture of the 
tem and brenches.—Herr Franz writes on the magnetism oò- 
served at the end of long iron well-tubes (200 and 250 m.) at 
Königsberg, and of some railway lines. The attractive force 
vas proportional to the distance (not its square), the magnetism 
eing pretty equally distributed Sver a line several metres long. 
n one well, the horizontal component at 1 metre distance was 
s much as fifteen times that of the earth’s magnetism. —IHerr 
Klien describes experiments in plant cultivation by the water- 
method (specifying the substances given in solution and their 
mount), and points out its advantage in study of the action of 
oisons, such as the sulphocyanite of ammoniun occurring in 
mmonia superphosphate from gas manufacture, and spoiling 
hat product for manure purposes.—A paper by Herr Scharlop 
ppears to throw light on the production of some prehistoric 
rns in Prussia, from a mode of manufacture which has lately 
ied out.—Dr, Tischler discusses the representations of weapons 
nd costumes on old bronzes of the Hallstadt-Italian period. 





SOCIETIES, AND ACADEMIES 
LONDON 


Entomological Society, September 1.—Robert McLachlan, 
R.S., President, in the chair.—The following gentlemen were 
lected Fellows :—The Rev. Prof. Dickson, D.D., and Messrs. 
. Cowell, A. O. Walker, and Lyddon Surrage.—The President 
remarked with regard to the gnats from the Kent Waterworks, 
xhibited at tfe last meeting, that Prof. Westwood had since 
nformed Mr. Douglas that they were only Culex pipiens.—Mr. 
Slater exhibited certain parasites found on the body of a larva 
f Saerinthus lilie, which Mr. Waterhouse believed to be Uro- 
oda vegelans, a species of Acari.—Mr. W. Warren exhibited 
upithecia fraxinata, E. innotata, a variety of Æ. satprata, a 
Gelechia caught In Wicken Fen twenty years ago by Mr. Bond, 
and believed to be a new species, G. fumatella, G. vtlella, 
Lithocolletis scabioscila, and Catoptria parvulana. Yle also 
exhibited larvae of Gelechia vileila.-—Mr. South exhibited speci- 
mens of Dicrorampha distinctana, and stated that he considered 
it to be mgrely a local form of D. congriana, from which, in 
the larval stage, it could not be separated.—Mr. Stevens 
exhibited a‘living specimen of Clerus formicarius, recently found 
under the bark of an ash-tree in Arundel Park.—Mr. Billups 
exhibited Chrysis suecincia, Linn., taken by sweeping at Chob- 
ham on July 28 last; he also exbibit&l Avicraphysa elegantula, 
taken at Broadstafts in August last.—The Rev. W. W. Fowler 
exhibited, on behalf of Mr. Theodore Wood, a larva of Lange- 
lantia anophthilma, a spesies new to Britain.—Mr. H. Goss 
exhibited specimens of Oxygasira Curtisi recently taken near 
Christchurch, TIants. He stated that he had met with the 


species in the same locality in 1878, but had never secn it any- 


where else in the United Kangdor@, nor was hé aware of any 
recent record of its capture. Mr. @cLachlan®observed that the 
species was taken many years ago in Dorsetshire by the late Mr. 
Jale, but that he knew of no recent captures except those 
recorded by Mr. Goss. He also made*some remarks as to the? 
distribution of the species on the gontinent of Europe.—Mr. 
MclI achlan exhibited a specimen of Dilar meridionalis taken by 
him in July last in th@ Pyrenees, also about I50 examples of 
the genus Cårysopa from the same district. Amongst them were 
C. vulgaris, perla, Walkeri, viridana, tenella, frasina, flava, 
seplempunctata, flavifrons, and others not yet fully identified. 
He also exhibited a few Coleoptera from the same district, and 
remarked on the extraordinary abundance of a pretty Lafnelli- 
corn, which was so common as to give the meadows the appear- 
ance of being studded with multitudes of brilliant blue flowers. 
—Mr. C. O. Waterhouse called attention to the numerous 
reports which had lately appeared in the newspapers of the 
supposed occurrence of the Hessian Fly (Cecidomyia destructor 
in Britain, and inquired whether any communication on thee 
subject had reached the Society. The Rev. W. W. Fowler 
stated that he had been in communication with Miss Ormerod 
on the subject, and that she had informed him that neither the 
imago nor larva, of the species had been seen, and that the 
identity of the species rested on the supposed discovery of the 
pupa.—Mr. A. FI. Swinton communicated a paper entitled 
“The Dances of the Golden Swift.” In this paper the author 
expressed an opinion that the peculiar oscillating flight of the 
male of this and allied species had the effect of distributing 
certain odours for the purpose of attracting the females. 
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Academy of Sciences, September 27.—M. Emile Blanchard 
in the chair.—Researches on the sugars, by M. Berthelot. The 
results are given of recent studies of some new principles obtained 
from the association of sugars with themselves, not by a stable 
combination of the class of saccha:o3> substances, but by a com-« 
bination easily dissolved, analogous to that of the hydrates and 
alcoholates, The facts observed illustrate the difficulties so ofter 
met with in the preparation of the double salts. They supply a 
fresh proof of the special part played by the dissolvents in the 
extraction of immediate principles, for, according as water or 
alcohol is employed, melitose or raffinose may be obtained.- - 
Conditions determining the rapidity of images in chrono- 
photography, by M, Marey. By the process here described, 
which is based on M. Chevreul’s method of obtaining a perfectly 
black ground, the author is enabled to reduce the time of pose 
for each image to the two-thousandth of a second, and hopes by 
further improved dispositions to reduce it still more. The new 
photographs show that this reduction of time greatly increases 
the delicacy of the images obtained by this process of chrono- 
photography.—Kinematic analysis of the locomotion of a horse, 
by M. Marey. In this paper are described and illustrated she 
movements of the fore-leg in the step, trot, and gallop, The 
tendency to economy of labour displayed in various degrees in 
the movements of all ‘‘animal machines” appears to altain the 
greatest perfection in the action of the horse, being, however, 
Jess evident in the trot and the gallop than in the slow 
pace.—Note on the removal of the Imperial Observatory of 
Rio de Janeiro to a new site, by M. Cruls. The new sise, to 
which the Observatory will soon be removed, occupies about 40 


hectares (100 acres) of the Imperial Fazenda of Santa Cruz, the , 


usufruct of which is granted by the Empergr for this purpose. 
The new Observatory will stand on the same parallel, and about 
2 metres to the west of the present establishment, and will be 
able to undeytake observations both on atmosphgric electricity 
and terrestrial magnetism much more successfully than was pos- 
sible in its old home.—On the transformation of algebraic sur- 
faces in themselves, and on a fundamental number in the theory of 
surfaces, by M. E. Picard. Having recently shown thatesurlaces 
capable of transformation in themselves by a birational substitu- 
tion, including two arbitrary parameters, are of the genus zero or 
one, the author now examines*the case of a single parameter, 
which he finds leads to totally different conclusions.—Qn a new 
method of determining the coefficient of expansion for solids, by 
eM. Robert Weber. If a solid body be suspended like a pen- 
dulum, its oscillgtions will depend upon its forms its mass, and 
the distance of its molecules from the axis of rotation. At,two 
varying temperatures this distance varies; “whegce results a 
change in the oscillations, Hence for a given body there ij a 
determined relation between its temperature, zr, the coefficient 
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of expansion, 4, iis dimens®ns, ¢® and time of oscillation, Z. 
The value of @ with the& data may be calculated by 
the process here described, and in a future communication 
the author promises some values of coefficients of expansion 
determined by this method.*-On the microscopic flora of 
sulphurous waters, by M. “Louis Olivier. While prosecuting 
his researches on the reduction of the sulphates by living beings, 
the author has been led to the discovéry of low organisms 
in sulphurous cold and thermal weters. These organisms are 
found to be very active at very high temperatures,*thriving and 
multiplying themselves in the hot springs of Des (Eufs (Cau- 
terets), and elsewhere, ał temperatures of from 46° to 50° C. 
Carefully collected and transplanted to an extract of beef, they 
continued to propagate at 65°, and even nearly to 70° C.—In- 
fluence of the organism of the guinea pig on the virulence of 
tuberculosis and scrofula, by M. S. Arloing. It results from 
several experiments that the virus of scrofula is not intensified 
by its presence for two generations in the guinea-pig, But the 
@ifect is different with true tuberculosis, which in its attenuated 
forms acquires by inoculation sufficient virulence to affect the 
rabbit, an animal otherwise so difficult to infect with this poison. 
—On the vascular system of the Echinide, by M. Henri 
Prouho. In reply to a statement recently made*by M. Koehler, 
the author shows by numerous quotations that, except on two 
points, their views are not in accord on the vascular system of 
these organisms.—The carthquake of August 27, 1886, in 
Greece, by M. Léon Vidal. The paper contains a detailed 
account of the disturbances in various parts of the mainland and 
adjacent archipelagoes, from which it appears that the pheno- 
menon was due to a general cause situated somewhere to the 
south-west of the Island of Alphios, beyond the Strophades.— 
Remarks on a chart representing the Granitic and Cretaceous 
formations of the Spanish Pyrenees, and their disposition in a 
series of oblique ridges, by M. F. Schrader. On this map, 
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drawn to a scale of I : 200,000, the author gives the results of his | 


əwn surveys in a deep colour, marking off the districts which 
he has not yet visited, and for which he has utilised the works 
of Dufrénoy and Elie de Beaumont.— Explanation of the 
solar spots and facula, by M. J. Delauney. To explain these 
phenomena it is assumed that the sun consists of a very hot 
nucleus of metals in the fluid state wrapped in an atmosphere at 
a very high temperature and pressure, and formed almost entirely 
of hydrogen ; further, that the nucleus contains in solution a 
large quantity of gas derived from the atmosphere; that the 
atmospheric pressure is least at the poles and at the equator, 
with a maximum at low latitudes on either side of the equator ; 
lastly, that this atmosphere is subject to variations of pressure. 
The spots would then be caused by any atmospheric depression 
in any region of the solar surface, while the faculæ would cor- 
respond to an inverse phenomenon, the atmospheric hydrogen 
being absorbed or dissolved by the nucleus under the influence of 
high pressures. The spots would be the result of a cyclone, the 
facula of an anti-cyclone, the former being accompanied by a 
diminution of heat employed to transport the hydrogen from the 
interior of the sun to and even beyond the atmosphere, while the 
latter represent a liberation of heat resulting from the precipita- 
tion of the hydrogen absorbed in the solar mass. 
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Academy of Sciences, September 15.—A refutation of the 
remarks of Dr, Hoppe on the new theory of unipolar induction, 
by Prof. E. Edlung.—On the Salmonide of the Swedish State 
Museum with reference to a work recently published on them, 
by Prof. F. A. Smith.—On the new parts (15-17) of “ Algæ 
aquze dulcis exsiccate quas distribuerunt,” Y. Wittrock and 
O. Nordstedt, exhibited and commented upon by Prof. V. 
Wittrock. —Researches on the general Jupiter-perturbations of 
the asteroid Thetis, by Herr C. V. L. Charlier.—Some new de- 
velopménts of the elliptic functions, by Prof. Hugo Gyldén.— 
On the habits of two Swedish species of the solitary wasps, by 
Prof. Chr. Aurivillius.—On a new nitro-nap&thaline-sulphur- 
acid, by Prof. P. T. Cleve.—On*glycolurite and acetylurea, by 
Prof. Os Widman.—On the products of oxidation of the ortho- 
nitrocumenolocryl-acid and its combinations, by the same.— 
New researches on the re-arrangements of the atoms in the 
propyl group,*by the same.—On the curve of @oincidence of the 
common algebraic, differential equations of the first order, by 
Prof. C. F. 8. Byorling.—On the integration of the differential 
equations in the problem of the N-bodies, iii., by Prof. Dillner. 
-—On the connection between the coefficients of expansion and 
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the coefficients ôf elasticity at different degrees of temperatu 
by Prof. G. R. Dahlander.—On the determination of sulp] 
and haloods in organic combinations, by Dr. P. Klason. 
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BOOKS AND PAMPHLETS RECEIVED 


“Lehrbuch der Vergleichenden Anatomie der Wirbelthiere,” by Prof. 
R. Wiedersheim (Fischer, Jena).—‘‘ Edinburgh Astronomical Observatio: 
vol. xv., by Prof. P. Smyth (Neill aqd Co.).—* Pictorial Arts of Jap: 
part 4, by Wm. Anderson (Low ahd Co.).—“ A. Treatise of Spher 
Trigonometry,” part 2, by W. J. McClelland and T. Preston (Macmil 
and Co ).—“ Illustrated Handbook of Vic oria, Australia ‘Ferres, } 
bourne).—‘* Journal of Statistical Society’ September (Sianio) Ew 
Revised,” Books i. and ii., by C. J. Nixon (Clarendon Press).—'‘ Ha 
book of Zoology,” 3rd edition, by Sir J. W. Dawson (Dawson, Méfffreal’ 
“ Bulletin of the Amer. Mus. of Nat. Hist,” July 1886 (New York’ 
‘British Fungi,” vol. ii, by J. Stevenson @iackwood).—‘*Challen 
Reports, Zook gy,” vols. xv.-xvi.— Explosions in Coal-Mines,”” by W. 
and J. B. Atkinson (Longmans).—‘* Philosophische Studien,” Dritter Ba 
iets by W. Wundt (Engelmann, Leipzig).—‘'‘ Proceedings of the Bos 

ociety of Natural History,” vol. xxiii. part 2 (Bosto: ).—** Memoirs of 
Boston Society of Natural “History,” vol. iii. No. 12, by W. K. Brool 
No. 13, by S. H. Scudder (Boston).—‘‘ Des Mesures absolues de la Chal 
rayonnante,” by K. Angstrém (Upsal).—“' Stonyhurst College Observato: 
Results of Meteorological and Magnetical Observations, 1885,” by Rev. 
J. Perry.—‘‘Rules regarding Defects of Vision,” by Sir J. Fay 
(Churchill).—"* Ancient and Modern Methods of Arrow Release,” by E. 
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“~ SCIENTIFIC WQORYHIES 
XXIV.—JOHN CoucH ADAMS ¿ 
PROFESSOR J. C. ADAMS, whose portrait we this 

day present to our readers, entered St. John’s Col- 
lege, Cambridge, in 1839. He soon gave promise of 
those great mathematical powers that have brought such 
renown to hẹ Univetsity. He came out as Senior 
Wenngler in 1843, and the excellence of his answering 
is still a tradition at Cambridge. 

By what seems to have been an inspiration of genius, 
he was guided after taking his degree to concentrate his 
talents on the solution of an astronomical problem of 
excessive interest but of corresponding difficulty. The 
planet Uranus had shown irregularities in its motion. 
The orbit differed from the elliptic path which an undis- 
turbed planet would pursue, and the deviations could not 
be fully accounted for by the influences of the other 
known planets. „The only explanation of the discrepancy 
which astronomers could be expected to favour Jay in the 
supposition that th&re was some other still more remote 
planet yet unknown. 

It was the search for this unknown planet which 
attracted the distinguished Senior Wrangler. We can 
imagine the delight with, which a well-equipped mathe- 
matician would throw himself into the solution of such a 
problem. On it he was to concentrate the powers that 
had been cultivated during his University career. 

The planet was to be sought for by the measured devia- 
tions of Uranus from its calculated positions. Those who 
have ever had occasion to study the planetary theory are 
well aware of the difficulty and the laborious intricacy of 
the subject. To most of us it has seemed a thorny and 
difficult problem when the planet is given to find the per- 
turbations. What are we to say of the difficulty of the 
converse problem, Given the perturbations and find the 
planet! This was the problem which Adams faced, and 
which, to his imperishable fame, he succeeded in solving. 
The story of this discovery is familiar to all, and the con- 
troversies that arose have long since diedaway. To each 
of the joint discoverers, Leverrier and Adams, the gold 
medal of the Royal Astronomical Society was presented on 
February,1 1, 1848. In his address on the occasion, Sir 
John Herschel, speaking of the two astronomers, says :— 
. “M. Leverrier and Mr. Adams—names which as genius 
and destiny have joined them, I shall by no means put 
asunder ; nor will they ever be pronounced apart so long 
as languagegshall celebrate the triumphs of Science in her 
sublimest walks. On the great discovery of Neptune, 
which may be said to have surpassed, by intelligible and 
legitimate means, the wildest pretensions of clairvoyance, 
it would now be quite superfluous for me to dilate. That 
glorious event and the steps which led to it, and the 
variots lights in which it has been placed, are already 
familiar to every one having the least tincture of science, 

. Iwill only add that as there is not nor henceforth 
ever can be the slightest rivalry on the subject between 
these two illustrious men—as Yhey haye met as brothers, 
and as such will, I trust, ever regard each other—we hafe 
made, we could make, no distinction between them on this 
occasion. May they*both long adorn and augment our 


science, and add to their own fame, already so high and so 
pure, by fresh achievements.” 
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The discovery of Neptung was a bribliant inauguration 
of the astronomical careeg of Adants. We cannot here 
enter into a detailed account of his numerous labours. 
There is an admirable accoung given of them up to. the 
year 1866 in the address of Mr. Dela Rue to the Royal 
Astronomical Society, when Adams was again the re- 
cipient of a gold medal. We find that he has worked at 
and wrjtten upon the theory of the motions of Biela’s 
comet; he made important corrections to the theory of 
Saturn ; he made an elaborateeinvestigation of, the mass 
of Uranus, to which he was naturally attracted from its 
importance in the theory of Neptune; he has improved 
the methods of computing the orbits of double stars: but 
next to the discovery of Neptune the fame of Adams 
mainly rests on his researches on the moon and on, the 
theory of the November meteors. To each of these sub- 
jects we must devote some attention. 

In the PAz?. Trans., vol. cxliii. part iii. p. 397, his paper 
was published “on the secular variation of the moon's 
mean motion.” This memoir originated a long contro- 
versy, in which the ablest mathematicians have par- 
ticipated, 

The “ secular acceleration of the moon’s mean motion ” 
is the phrase which denotes a gradual but excessively 
slow diminution in the moon’s periodic time. Although 
the amount of this diminution is very minute, yet the fact 
that it always tended in the same direction rendered the 
amount accumulative, so as to become very perceptible 
in the succession of ages. The explanation of the @cce- 
leration formed a problem on which the great mathe- 
maticians at the close of the last century exercised their 
powers, and at length the explanation was given by 
Laplace. He found that, when the analytical expression 
for the moon’s mean motion was developed, it contained 
certain terms’ depending upon the eccentricity of the 
earth’s orbit. This eccentricity varies in consequence of 
the planetary perturbations, and hence the changes of the 
moon’s mean motion. Laplace calculated the amount, 
and deduced, or thought he had deduced, a correspond- 
ence between the observed value and the calculated 
value. The high authority of Laplace, and the brilliant 
success Of his efforts to explain other perturbations in our, 
system, led to an acquiescence inehis results, and the 
great problem of the secular acceleration was believed to 
have been solved. 

In Mr. Adams’s paper he joined issue with Laplace. 
The quéstion was fortunately one which did not involve 
any real element of uncertainty. It was a problem in 
mathematics, or rather dynamics—difficult no doubt, But 
not really open to any ambiguity. Prof. Adams showed 
that Laplace had only considered a part of the disturbing 
influenée, and when the true amount “vas determined, 
it came out to be only about one-half that found 
by Laplace. So serious a charge received the careful 
consideration*which it merited. Several leading mathe- 
maticians ,impugned the calculations of Adams, but 
he was able to vindicate his theory at every point, and, 
finally the correctness of his calculations was verified in 
one manner by M. Delaunay, and in another by Prof. 
Cayley. The importance of this result is not to be esti- 
mated merely by its value as a cogrection to Isaplace. 
The author of the “Mécanique Céleste,” like other 
writers, makes errors in his work. Numerous error§ have 
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been detected by Laplace's cqammegtators, but the secu- 
lar acceleration occupies quite a distinct position. It 
must be remembered that the calculations of Laplace 
appeared to render a physigal explanation of a remark- 
able phenomenon. But wheg this calculation was shown 
to be seriously wrong, it followed that the cause of the 
secular atceleration conjectured by Laplace was inade- 
quate to explain the observed facts. The labours of, Adams 
thus reopened the breach between the observations and the 
theory. The variations inthe eccentricity of the earth’s 
orbit will account for part of the secular acceleration. The 
other part has to be accounted for in a different way. 
The theory of the tides seems to offer an explanation of the 
discrepancy. Owing to their incessant action the period 
of tge diurnal rotation has been slightly elongated, and 
this effect, when duly taken account of, seems to remove 
the margin between the theoretical and observed values 
of the secular acceleration. This margin has indeed a 
singular interest in the recent theory of tidal’evolution, 
inasmuch as it affords us the only measurable indication 
we have of the effect of tides on the earth’s rotation. 

The splendid shower of shooting-stars that occurred 
in November 1866 fixed the attention of astronomers on 
every part of the theory of these bodies. We were thus 
taught much concerning them, but for one of the most 
recondite parts of their theory we are indebted to the 
labours of Prof. Adams. It had been known that the 
great displays of the Leonids (for so these shooting-stars 
are Called) take place every thirty-three years. From the 
year 902 down to the year 1866 many of the successive 
thirty-three-year periods witnessed the great shower, and 
records of a considerable number have been handed 
down to us. 

These minute bodies must revolve around the sun, each 
pursuing its-orbit in accordance with the laws of Kepler. 
It became of interest to find the size and shape of this 
orbit, as well as its position. 
orbit are readily determined. The recurrence of the 
shower on a particular day of the year gives one point in 
the path of the meteors. The direction of the radiant 
gives a tangent to that path, and therefore its plane. The 
şun, of course, lies at the focus, and only a single further 
element—the periodie time—is requisite to complete 
our knowledge of the orbit. We are indebted to Prof. H. 
Newton, of Yale, for his careful discus sion of this subject. 
He had shown that the choice of possible orbits was 
limited to five. There was first the great oval orbit, in 
which we now know the meteors do revolve every 33+ 
years. There was next a nearly circular orbit, with a 
periodic time a little more than a year; another similar 
orbit, in which the periodic time would be a few days 
short of a year? and there were also two other Smaller 
orbits. Prof. Newton had also indicated a method by 
which it would be possible to discriminate the true orbit 
as one of these five. The mathematical *difficulties of 
this method were no doubt great, but they did not baffle 
«Prof. Adams. ° 

Jn the Afouthly Notices for April 1867, p. 247, will be 
found the paper in which he announced his solution of 
the problem. The orbit of the meteors is ngt fixed, but 
every time the gregt, swarm comes round, the node is 
found to be 29’ Mirther on in the direction of motion. The 


effect òf this is shown in the gradual alteration of the date ! 


Certain features of the 





$ e 
of recurrence of the shower. The only influence known # 
to us which could account for this change of the plane, is 
the attraction of the other planets. The problem, then, 
may be placed in fhis shape. A certain specific amount 
of change of the node re place. The theoretical change 
can be coMputed for all the five different orbits, artd 
Prof. Adams undertook to find it. The difficulty prin- 
cipally arises from the high ecceatricities of some of the 
orbits, which rendered the more familiar methods of 
calculation inapplicable. After many mogths of labour, 
Prof. Adams, aided by his assistants in the Carhbrigge 
Observatory, completed his work. He showed that if the 
meteors revolved in the large orbit with the periodic time 
of 334 years, the perturbations of Jupiter would account 
for a change to the extent of 20. The attraction of 
Saturn would augment this by 7’, and Uranus would add 
1’, the effect of the earth and the other planets being in- 
sensible. The joint effect is thus 2%, which may be 
regarded as practically coincident with the observed value 
determined by Prof. Newton. The great orbit was thus a 
possible path for the meteors, but to complete his dis- 
covery Adams had to show that neither ®f the other four 
orbits could experience the same pertugb&tion. This, too, 
he succeeded in demonstrating: he showed that in no 
one of the other orbits could the change exceed 12% Thus 
the orbit of the Leonids was discovered. 

Those tremendous powers of calculation which have 
been exercised on the heavenly bodies with such signal 
results have also been occasionally applied in various 
other directions. The discoverer of Neptune has found 
relaxation from the labours of physical astronomy by little 
calculations on which we must gaze with astonishment. He 
has had the curiosity to compute the sums of the recipro- 
cals of the first thousand numbers to 260 places of deci- 
mals. We have such confidence in the accuracy of Prof. 
Adams that we have not thought it necessary to repeat 
this calculation! He has also taken the trouble to 
calculate thirty-one of Bernouilli’s numbers beyond the 
point that previous calculators had attained, and hë has 
expressed each of them both as vulgar fractions ‘and as 
decimals, The sixty-second Bernouilli, the last computed 
by Adams, runs to 111 places, where fortunately for 
astronomy the appearance of a recurring figure has ter- 
minated this inquiry. 

Need it be added that on Prof. Adams every honour 
which science can bestow has been conferred. We have 
now the pleasure of enriching our list of Scientific 
Worthies by the addition of his portrait. R. S. B. > 


THE BRITISH MUSEUM BYRDS 

Catalogue of the Birds in the British Museum. Vol. 
XI. Fringilliformes : Part II. Containing the Families 
Carebide, Tanagride, and Icteride. By Philip Lutley 
Sclater. (London: Priited by order of the Trustees. 

1886.) * 
R. GUNTHER and the authorities of the Natural 
History Department,of the British Museum are to - 
be congratulated, férst, on having sought, gnd next on 
having secured, the services of Mr. Sclater for the execu- 
tion of the eleventh volume of their “ Catalogue of 
Birds.” The principal group of which it treats is one 
that has been, for five-and-thirty years “or more, the 
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Yavourite subject of his study, and indeed there are people 
who hardly hesitate to assert that the final cause of the 
existence of the family Zaxagride must have been to find 
occupaéon for that gentleman’s ingenufty in discriminat- 
ing, describing, and disposing its members. 

wn consequence of this the present volum® of this 
“Catalogue” appears as a finished piece of work. What- 
ever may have been the faults of the plan on which the 
whole was designed, here its defects are reduced to a 
minimum, so that few axe made manifest. The relation- 
shipeof the Carebide to the Tanagrid@ is outwardly 
pretty close, and there is as yet no indication that future 
research into their inward structure is likely to separate 
them more widely, though in the existing state of ornitho- 
tomical study it would not be safe to say more. 
Granting, then, as Mr. Sclater considers, that the former 
of these families is so nearly allied to the latter that “ it is 
indeed somewhat difficult to separate them by external 
characters,” the comprehension of these two groups in 
one and the same volume is a very natural proceeding. As 
regards the third family, 7cteréde, associated with them 
on the present oc@asion, opinions, may reasonably differ. 
Mr. Sclater confes$esshimself open to doubt on this point; 
and, if he does so, a slight amount of agnosticism may be 
pardoned in others who know not one-half so much about 
them as he does. Possibly if he had referred to some 
remarks of Prof. Parker’s $f rans. Zool. Soc., X., pp. 266, 
267) on the relations of this group, the matter might have 
seemed to him a little clearer. Mr. Sclater’s belief is 
that, since these birds “present many points of alliance 
with” the Stxrnide, ie. the true Starlings of the Old 
World, it would therefore be better “to place them after 
the Fringillide.” Now the multitude of “points of 
alliance” is perhaps rather apparent than real, and though 
Prof. Parker considers (doc. cit.) that the Jeteride@ and 
Sturnide cannot be “ considered to be unrelated,” he also 
shows that the former have nearer allies in their own part 
of the world. But this by theway. It is more important 
to inqifire in what sense the word “after” is used by Mr. 
Sclater if the passagesjust quoted. We may be sure that 
he does not entertain a notion of the possibility of 
deploying any part even of the animal kingdom in a 
straight line, as was of old time thought not only 
possible but expedient; for such a notion would be 
sompletely*at variance with the doctrine of evolution, 
vhich he 8f course holds. If the word “after” is 
nerely intended to refer to the pufely arbitrary arrange- 
nent followed, or to be followed, in the “ Catalogue,” it 
signifies nothing,eand we have no cause to complain. 
Again, if “ afer” is to be understood in the sense of 
‘inferior to,” then we should wholly agree with him. But 
f the procession of forms be contrariwise arranged-- 
here being no evidence in this volume to show whether 
his is so or not—and by the word “after” a later and 
consequently higher or more spfcialised type be indi- 
cated, thén we should, with all deference, beg leave to 
lemur to the supposition. Whatever be the rank and 
roper place among the true Pasgeres of the Fringiliide— 
ind Dr, Stejneger has lately propounded the view that 
heirs is the highest—the fact should always be remem: | 
ered that the so-callede/yingrtiide of many systematists 
‘ertainly contain at least two groups, which in their 
nore advanced stages can, so Prof. Parker tells us, be 


always discriminated. ° Thege two grops are the Finches 
proper and the Buntings, Which la8t several taxonomers 
have recognised as forming a family, Æmberiside, equal 
in value to the restricted Pringliidie. Now Prof. Parker 
has shown that it is to the*Eméberizide rather than to 
these Fringiliideg that the Icteride are allied, and it 
therefore becomes important to determine the limits of 
the Lmlerizide, which, owing to the want of anatomical 
or morphological research, is admittedly hitherto a matter 
of guesswork. In regard to those member of the 
former which belong to the Cld World, or are common 
to it and to the New World, no difficulty has as yet pre- 
sented itself, It is in the New World alone that the 
doubtful forms exist ; but even of some genera peculiarly 
American—Phrygilus, for example, as proved by Pfof. 
Parker—indication is not wanting ; and if we might hazard 
a supposition on the subject, it would seem on several 
grounds more likely that a closer alliance should be shown 
to exist between the /éferide and the Emberizide than 
between the latter and the true Fringillide. 

From what has been submitted in the foregoing sen- 
tences, those who can “read between the lines” may 
perceive that underneath the points just touched upon is 
a question of much greater significance than is ordinarily 
presented by matters of mere taxonomy—especially of the 
taxonomy of a group of birds so homogeneous as are the 
Passeres. Itis undeniable that the American forms of 
this multitudinous and confessedly highest group of bigds 
(with the exception of those which, being so closely re- 
lated to the Old-World forms may be not unreasonably 
supposed to be their derivatives) show a great preponder- 
ance of the weaker and, morphologically speaking, lower 
types. Itisin the New World, and especially in South 
America, that we find all the Zyacheophone and a major- 
ity of the different groups of OZigomyodi? We can hardly* 
doubt that these are as nearly autochthonous as any 
groups which now exist; that is to say, they had their 
origin on land which is now represented by the American 
continent. Though analogy is often a deceitful guide, it 
does not seem irrational to urge the same of the Oscizes. 
Among them it is certain that not one of the éhree 
families which different systematists have selected for 
the post of leader is strongly represented in the New 
World—two of them, the Coruide and Fringillide (if we 
exclude the presumed Eméerizid@), very poorly indeed ; 
while the remaining family, Turdide, cannot nymber, 
even at a very high estimate, one-third of its members as 
American. The meaning of these considerations wil) 
become plainer if we substitute fer the expression 
“weaker? and lower types” its justifiably equivalent 
rendering, thet of “older and more genegalised types.” 
Then we shall see the important signification of the 
alliance we have supposed to exist between the Zereride 
and the Emberizgida 3 and, moreover, a reasonable means 
of accounting for the remoter relationship, recognised by 
Mr. Sclater (éntrod., p. viii.), between the 7% anagride and 
the Fringilizde on the one hand, and the Cærebide and 
Mniotiltidæ on the other, is provided. This result, Wee 
trust, will serve to excuse these remarks, which might 
otherwise appear to be irrelevant; and, Speculative as 


e% 
1 To attempt here to account for the distribution of fhe non-American 
families of this group—Pittide, ree Gee Eurylemida, and Acawthi- 
stttide—would lead us far beyond the limits of our present subject, 
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they are, it must net for a momerft be imagined that we 
think the introduction of anyfhing like them was needed 
or would have been expedient in such a volume as that 
now under notice. A reviewer may take liberties that 
are denied to an author. 

F But now to return to our proper besiness. In his 
treatment of the subject Mr. Sclatey, as might be expected, 
shows himself its master; not but that there afe a few 
points—and one of them ye have indicated—on which he 
owns hinfself doubtful. This is no drawback, for such there 
are, and long will be, in every matter of this kind. One 
great merit, in our eyes at least, is that he steadily treads 
the old high-road which has conducted its passengers 
to so many great achievements, and refuses to follow 
the’ bewildering by-paths, of late so much vaunted by 
various writers, that are eventually found to mislead the 
unwary or inexpert traveller into bottomless bogs. A 
plain view of things is taken, and one that is suggested 
no less by eminent knowledge than by common-sense. 
There is no attempt to regenerate a fallen world of 
science within the narrow limits of a catalogue, or to 
make the catalogue of a single museum, however great 
its wealth, pass for a monograph. From the beginning 
of the volume to its end there does not appear the trace 
of a wish to indulge—may we be pardoned the word ?— 
a “fad”; not even in the frivolous matter of nomen- 
clatyre, a rock on which all novices are sure to strike, and 
often to split! The various “keys” with which every 
group is provided seen always to fit and to turn easily in 
their locks—not, indeed, a surprising fact, since Mr. 
Sclater, if not the inventor, has long been one of the 
most skilful handlers of this convenient differentiating 
instrument, so useful when manufactured by an adept, 
gnd so useless when turned out by a tiro, who not seldom 
contrives, in the course of a few lines, so to complicate 
his conditions (of his own choosing, be it remembered) 
as to render them characterless, if not contradictory. To 
sum up, it may be said that, supposing the plan of the 
British Museum “ Catalogue of Birds” to have been well 
laid, Mr. Sclater has shown how it may be well executed. 





THE VITAL STATISTICS OF GLASGOW 
The Vital Statistics of the City of Glasgow. Part II. 
The Districts of Glasgow. By James B. Russell, M.D., 
LL.D., Medical Officer of Health. 


[S fhis Report Dr. Russell presents us with the vital 
¿> statistics of the city of Glasgow and its districts for 
1880, 1881, and 1882, and with some comments on, and 
inferences to be drawn from, the facts enumerated. Some 
years ago an Improvement Trust scheme fop the sanitary 
reformation of the houses of the people was elaborated 
and put into operation. This scheme has achieved “a 
summary revolution in the worst parts of the city,” not 
apparently before it was wanted, for Df. Russell shows 


1 Indeed, we think we should have Ground for com@laining that Mr. 
Sclater has not made one nomenclatural¥change. He is of course aswell 
aware as any one that the idea of a generic type never occurred to Linnzus, 

ethough it was ever present with Brisson. Nevertheless, modern specialists 
are required to find a type for every Linnzean genus; and, despite the almost 
universal practice, the type of Tanagra (which is only Brisson’s Tangara 
with a modified spelling) is clearly 7. ¢atao. Moreover, the generic term 
Callisfe, used by Mr. Sclater for that species an its congeners, is 
but questionably adgissible from its prior application by Poli (“ Test. 
utr. Siciliæ,” i. @ 30)—in a different dialectical form (Callista), itis true; 
but he Goddess of Wisdom may be called to witness that her name, whether 
written Athene or Athena, is one and the same; while we ask her pardon 
and that of our renders for drawing attention to such a trifle. 











that some of the districts of Glasgow—notably that known” 
as Bridgegate and Wynds—do not compare favourably 
even with the worst slums of London or Liverpool. 
Bridgegate and Wyndg had a death-rate for 188 1881, 
and 1882, of 38°3 per thousand, a birth-rate of 37°1 per 
1000, a death-rate under one year per 1000 born of 206, dad 
a death-rate from consumption and acute diseases of the 
lungs of 16°75—this figure alone®* being higher even than 
the total death-rate of many English towns. Much of 
this district has been improved off the facwof the earth— 
the population in 1881 was 7798, in 1871 14,294-<<Stilsthe 


houses that are left “are radically bad, and total demolition 
and destruction is the only remedy.” 
as these that have, as Dr. Russell remarks, “been the 
heartbreak of successive generations of Glasgow philan- 
thropists.” The death-rate of the city of Glasgow, as a 
whole, for 1880, 1881, and 1882, was 25'2 per 1000, with a 
birth-rate of 37°3 per 1000; although considerably less 
healthy than London, Glasgow compares favourably with 
Dublin, and stands on about the same level as Liverpool 
and Manchester. 
districts of the city gin 1871-72—prior to the im- 
provement schemes—are compared avith those in 1880, 


It is such districts 


The death-rates of the different 


1881, and 1882, subsequent to the carrying out of 


many improvements in unhealthy areas by demoli- 
tion and reconstruction. The comparison shows that 
in all the districts the general death-rate and the death- 
rate under five years (with one exception) were much 


lower in the latter period than in the former. “This 


result,” Dr. Russell remarks, “is important, as proving 
that the displacement of the inhabitants of the central 
parts of the city has not deteriorated the health of the 
districts into which they have removed. 
by special investigation that the people whose wretched 
houses were demolished by the Improvement Trust dis- 
tributed themselves over the city. 


It was proved 


It is often said that 
the habits of these people are such that, go whére they 


please, they will not be the better of the change. It is 


evident, however, that they found physical conditions so 
much more conducive to health thas, whether or not their 
habits have been improved, undoubtedly their health has 
been, in their new residences. The moral is to persevere 
in the destruction or improvement of the houses of the 
people. The certain result is to improve their health.” 
The influence of overcrowding on mortality, and the 
connection subsi8ting between overcrowding dnd an Irish 
population are well shown in the contrast between two 
of the districts. Blythswood is remarkable as having the 
lowest proportion of inmates per inleabited room, the 
largest proportion of large-sized houses, the lowest death- 
rate, the lowest birth-rate, the lowest mortality under 
five years, the lowest proportion of deaths under one year 
per 1000 born, and the lowest proportion of Irish-born of 
any district in rae Bridgegate and Wynds, on the 
other hand, has the largest proportion of inmates per 
inhabited room, the largest proportion, save one, of one- 
apartment houses, the highest death-rate over all, the 
highest death-rate undewfive years, the largest proportion 
of deaths under one year per 1000 born, #d the highest 
percentage of Irish-born inhabitants. And in general, 
Dr. Russell states it to be a fact®“ that a district which 
has houses occupied above the standard number of per- 
sons per room (że, above the mean number of the whole 
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city), has a general death-rate above theestandard death- 
rate of the city, an infantile death-rate edove the standard 
infantile death-rate of the city, and especially that the 
fatality .of those diseases which are ditectly related to 
overcrowding or deficiency of breathing-space—viz. 
disgases of the lungs and infectious diseases—iw@in excess 
in those districts.” 

Dr. Russell also discusses such subjects as the per- 
centage of uncertified deaths, and the insurance of lives 
in friendly sogieties, the relations of legitimacy and 
illegijimacy to certification and insurance, and their 
bearings on the social conditions of poor populations— 
subjects of great interest to philanthropists and sanitary 
reformers, as indicating the instincts and habits of so 
large a mass of our poor populations. The rest of Dr. 
Russell’s Report is of more purely local interest; but 
enough has been said to show that Glasgow, if it has 
been in want of sanitary reform, has not been behind- 
hand in what may be described as one of the greatest 
works of the age, and that philanthropy in this case has 
met with its due reward in the vast improvements effected 


in the social condition of the people. 
e 














bered, however, that at thee date of | their publication 
(1858) the two Austrian ichthyologists above named were 
enabled to include in their fish-fauna a number of the 
species of Northern Italy. , We think that the source 
whence the illustrations were taken should have been 
stated in the preface. ae 

As regards the fisefulness of the book, there carmot bee 
any doub that a handy*book on the fresh-water fishes of 
Europe was a great desideratum. A glance at the natural- 
history columns of the Feld, Latd and Water, agd other 
weekly papers shows the great number of travellers on 
the Continent who seek for information about fresh-water 
fishes which are strange to them, and to whom the 
original works wherein they could find it are either un- 
known or unintelligible. For this large class of the n@n- 
scientific public Prof. Seeley has supplied a real want and 
a useful book of reference, the utility of which would 
have been much greater could he have induced his 
publishers to go to the expense of figuring other fishes 
besides those found in Austria ; and we cordially join him 
in the hope “that the fabric of the work will give a new 
interest to the fishes of our own country, and may influ- 
ence British peoples to a thrifty cultivation of the roving 
wealth which swims, little heeded, in our forms of fresh; 
water fish life.” 





THE €RESH-WATER FISHES OF EUROPE 
The Fresh-Water Fishes of Europe. A History of their 

Genera, Species, Structure, Habits, and Distribution. 

By H. G. Seeley, F.R.S. &c. With 214 Illustrations. 

8vo. Pp. vi. and 444. (London, Paris, New York, and 

Melbourne : Cassell and Co., 1886.) 

A WORK containing an original, exhaustive, and 

critical account of the fresh-water fishes of Europe, 
such as might bear the title heading this notice, would be an 
undertaking which would require on the part of the author 
a thorough acquaintance with ichthyology, considerable 
experience with the method of ichthyological research, an 
autoptical examination of many of the types preserved in 
the various European museums, and, finally, the forma- 
tion of a collection more complete than the combined 
series ofeEuropean fresh-water fishes in the museums of 
London, Paris, Vienna, Berlin, and St. Petersburg ; in 
fact, an undertaking that would occupy the greater portion 
of a life-time, and stand as a monument of which any 
naturalist might be proud. 

We havç too high an opinion of Prof. Seeley’s abilities 
to doubt fay a moment that he might have produced a 
standard work of this nature, if heghad chosen to devote 
the requisite time and labour to it. But what he has 
really accomplished is merely a compilation from the 
standard works mentioned in his preface, without the 
addition of daos new facts or observations, and without 
any attempt at such a critical treatment of the subject 
as might be expected from an author acquainted with the 
objects described. His book, in fact, might have been 
compiled in the authors own lébrary or in that of the 
British Museum without his looking at a single fish. The 


illustrations are-no less wanting in originality; with the v. id the aboe ( ) ind i 
å bi : sy: OUR article on e above |p. 517 induces me to repeal an 
exception of half a-dozen anatomical figures familiar to appeal which I made ten years ago in a paper on ¢ Explosive 
every ichthyolggist, the remainirly 208 arg simply borrowed | Compounds,” contributed to Stanford’s “British Manufacturirfy 
from Heckel and Kner, “ Siisswasserfische der Ostreich® | Industries.” I there pointed out the enormous discrepancy 
ischen Monarchie” ; and consequently no fish peculiar to between the sesults obtained in the testing* of the pressure 
e 


, exerted by the explosion of gunpowderg by the Government 
any other part of Europe or absent from the Austrian Committes on Enplosives i P hose SOE: Sount Rumford 


fauna is represefited in the book. It should be remem- | made in 1793, and described in his essay on “The Force of 











OUR BOOK SHELF 


Papers in Inorganic Chemistry. Part I. Non-Metals. 
Part II. Non-Metals and. Metals. By George E. R. 
Ellis, F.C.S. (London: Rivingtons, 1886.) 


THIS is a collection of examination questions arranged 
progressively, and is intended for the use of science 
teachers and students. The idea is a good one, and we 
have no hesitation in saying that the book will be 
appreciated by those for whose benefit it has been com, 
piled. Although we are far from approving of the present 
mania for examinations, we agree with the author that 
the conscientious answering of well-selected questions is 
of great advantage to the student. It not only tests his 
knowledge gained from text-books and from lectures, but 
it renders it more accurate and permanent. 

The solution of chemical problems is generally a weak 
point with beginners, and we are glad to see a fair pro- 
portion of such problems in Mr. Ellis’s book. There are, 
however, a few arithmetical questidns which appear a 
little out of place in papers in inorganic chemistry. On 
p. 6, for instance, there is one on the tonnage of the s.s. 
Oregon, and others may be found on pp. Io, 12, 30, &c. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself respoysible for opinions fr- 
presæd by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu- 
scripts. Wo notice is taken of anonymous gommunications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible, The pressure on his space is so great 
that it ts impossible otherwise to insure the appearance even 
of communisations containing interesting and nOvel facts. | 


e Our Guns 
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reprinted, with hi$ ofher essays} in Aterica). 

> Our Government offigial expewiments give a pressure per square 
inch varying from 15'4 to 28°I tons per square inch, the latter 
obtained in the 81-ton gun. Rumford’s maximum was 277 tons, 
as shown by overcoming tlfe tested tenacity of metal that the 
powder tore asunder ; or 73 toms, as indicated by the lifting of a 
weight by the explosive energy. 

As I explained in the paper above namef, the tearing test is 

*fallacious as a theoretical measure of ghe force exerted, because 
the tenacity of the metal was tested by Rumford, as ittstill is by 
others, in most cases, bya gradually-applied strain, which should 
not be compared with a vibratory shock. As a measure of the 
practical*bursting possibilities of gunpowder upon metal of given 
thickness and tenacity, as usually measured, Rumford’s figures 
are directly applicable, though allowance must be made for the 
relief afforded by the movement of the shot in a gun. 

My appeal was for a repetition of Rumford’s experiments by 
those who are responsible to the nation for these very serious 
m@ters, and for a reconsideration of the reliability of thé method 
of testing by the ‘‘ Rodman” and “Crusher” gauges, which 
have supplied such very different results from those of Rumford. 
My’ reasons for believing Rumford’s experiments to be more 
reliable than those of the Committee were stated as follows, and 
I still maintain their cogency :— 

“ (1) The resistance to be overcome, and by which the force 
was measured, viz. the gravitation of a known weight, was by 
far more definite and measurable than the degree of indentation 
or compression of a cylinder of copper, which serves as the 
measure of force in the Rodman and Crusher gauges. 

“‘ (2) In Rumford’s arrangement the force of the explosion was 
fhore direetly applied to the resistance by which it was measured 
than in the official experiments, where the shock of the explo- 
sion was first communicated to a solid piston 1 inch in length, 
and by this transferred to the copper cylinder of the Crusher 
gauge cr the knife of the Rodman gauge. By this arrangement 
much of the force is expended upon interne! work in the inter- 
vening piston, producing mechan cal vibration of its substance, 
and a returning wave of elastic compression, which would have 
no measurable effect on the gauge. Besides this, another por- 
tion of the force compressing the piston must be converted from 
mechanical motion into heat motion. 

“ If any reader supposes that 1 am hypercritical in making this 
objection, let him try the following experiment. Take a block 
ef iron—a common 1 lb, weight, for example—place it on the 
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Fired Gunpowder” (published in London, 1802, and recently |* 
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The Late American Earthquake and its Limits 


In your very flattering critique of my “Alphabetical Cata- 
logue of European Earthquakes” the reviewer says :—“* The 
tendency to alignment in volcanoes has often been noticed ; 
Prof. O’Reilly indlcateg a similar peculiarity in eart#quakes, 
adding that the lines stone which they range approximate to 
great circlgg. This inference or suspicion can be verified © ly 
by detailed charting.” Judging from the facts published up to 
the present relative to recent earthquakes of America and 
Europe, I think some such verification has been furnished by 
them. At the Exhibition of Scientific Apparatus held at South 
Kensington in 1877, I exhibited a globe mounted so as to allow 
of great circles being easily traced through fMints on the sur- 
face. Several coast-line great circles were showee the®n, 
amongst them that of the southern boundary of the Tertiary 
formation in the United States. It was lso marked on the 
sketch carthquake-map of Europe exhibited before the Section 
of Geology of the British As.ociation at their Swansea meeting 
of 1882, and on other maps, such as the earthquake map of the 
British Islands ; and yet no Jeading fact went to prove that any 
particular significance should be attached to this great circle, 
The earthquakes of August 27 and 28 in the United States have 
furnished, in my opinion, some proofs of this significance. The 
following are the places through which this greatcircle passes :— 
Victoria Fort, on coast of Gulf of Mexico ; Cairo (Ill.) ; axis of 
Lake Erie; Lake Ontario ; River St. Lawrence (parallel to); New 
Brunswick coast of River St. Lawrence; L brador, south coast ; 
York Point and Straits of Belle Isle ; Ireland, Shannon mouth 3 
Wales, south coast of ; St. Bride’s Bay ; MMdip Hills; South- 
ampton; Dieppe, north of; Chalons; Basle, north-east coast 


‘ of Zurich Lake; Coire; Trent; Venice; Dalmatian coast; 


hand, and the hand upon a tablé ; then strike the weight smartly . 


with a carpenter’s hammer. It will be found that blows which 
would fearfully mutilate the hand if directly applied to it, may 
be struck upon the weight thus resting entirely upon the hand, 
and will scarcely be felt, provided the blows are dealt suddenly 
and smartly. The mountebank’s exploit of breaking a great 
stone upon a man’s bare breast, the common method of reducing 
the dimensions of geological specimens by holding them: in the 

e hand and cracking with a hammer, and the experiment of shoot- 
ing a bullet through a swinging door without moving it on its 
hinges, are familiar illustrations of this principle, which appears 
to have been overlooked in these official researches. 

‘* The complete absence of windage in Rumford’s arrangement, 
by exploding in a perfectly closed chamber, is a third advantage. 
I therefore regard Rumford’s experiments as the best that have 
yet been made on this interesting subject, although, as he himself 
admits, they are by no means free from error.” 

, W. MATTIEU WILLIAMS 
e 





Photographs of Stellar Spectra 


THE article upen this subject in NATURE, vol. Kxxiv. p. 439, 
requires a correction which has been pointed out by Dr. Cope- 
land. The spectrum of the star DM. +- 37° 3821 was observed 
by him on September 22, 1884, and found to contain bright 
lines ; the 8bservation was published in the Auth Notices for 
December 1884, but was overlooked at the time when the article 
above mentioned was prepared. bad 

A similar correction, pointed out Sy Dr. Huggins, is required 
in the “Investigation in Stellar Photography” by the present 
Writer, published in vol. xi. of the ‘* Memoirs of the American 
Academy of Arts and Sciences.” On p. 208 the method of 
observing stellar spectra by means of a prism plaeed before the 
object-glass of a telesgope is ascribed to Secchi. In fact, it had 
previously been employed by Fraunhofer. 

. EDWARD C. PICKERING 


soath-west coast of Isola Longa; Mount Olympus; Skyro 
Island; Syrian coast, head of Akaba Gulf; Arabia, Mount 
Seiban, Wady Maifa; Cape Guardafui; Pacific Ocean, 
Paumota Group; coast of Mexigo, near Cape Corrientes ; 
Zacatecas territory. 

According to Major Powell’s telegram, the origin of the 
earthquake was along a line of post-Quaternary dislocations 
on the eastern flank of the Appalachian Chain, especially 
where it crosses North Carolina, The great circle just de- 
scribed passes more inland than that mentioned by Major 
Powell, and was taken, as regards position, from the geological 
map of the United States, by C. H. Ifitchcock and W. P. 
Blake, 1873, but it is parallel to the line limiting the Tertiary 
formation which crosses North Carolina, and which is prubably 
also the seat of the post-Quaternary disturbance referred to. 
The great circle in question traverses the area of disthrbance 
between Kennett (Ark ) and Buffalo (oa Lake Erie). On the 
European side the following places lie near its direction.. The 
Bristol coal-fields, where an explosion of fire-damp tqok place 
lately, about the time of the earthquakeg the English Channel, 
lat. N. 50° 10’ and long. W. 1° 49’, where an earthquake shock 
is reported to have occurred by H. Mohn in your issue of Sep- 
tember 23 (p. 496) ; the point lying about fifty-five miles to the 
south of the great circle, where it passes at Southampton. 
Switzerland: M. Forel reports in your journal of the 16th ult. 
(p. 469) a series of shocks in the western part of Switzerland 
having occurred in the first days of September, angl which he 
considers as the swé¢e of the earthquake of August 27. In Eastern 
Europe an earthquake o€curred on this same date, which tra- 
velled eastward from Malta to the South of Italy and reached 
Smyrna, which lies somewhat to the north gf the great circle. 
In Mexico an earthquake is reported as having occurred at 
Tequisextlan on the 3rd ult. I can find no such Place, but if it 
be the same as Tepantitlan, about fifty miles east-north-east of 
Guadalajara, it would be somewhat south of the great circle in 
question. As all these places are not far removed from the 
direction of the great circle, and as there must be several 
parallel lines of fissuring in gee Appalachian Chain, thus forming 
a zone, there is in this way, 1 think, evidence furnished *that a 
zone of seismic action exists, having the general directiém of the 
great circle represented by the continuation of the boundary- 
line of the Tertiary formation in the United States to the west 
of the Mississippi Valley, asgmarked on the geological map of 
Messrs. Hitchcock aad Blake. e 
° In the map forwarded herewith I have defined the surface of 
disturbance by lines joining the extreme points mentioned as 
having suffered shocks; but 'further® information may, and 
probably will, modify this outline. The polygonal form thus 
obtained is, I think, more satisfactory than the curved forms 
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usually adopted, since there are some grounds for thinking that 
the limits of disturbance are generally lines of faulting or limits 
of formations. In the first report receivgd, the extreme points 
mentifned to the west were Jacksgnvill® and Chicago, both 
situated on a line which represents the axis of the promontory of 
Jilorida, as shown by the map. The great mass @f the surface 
shaken lies to the east of this line, so that this surface would be 
bounded by coast-line directions, at least partially. When fuller 
information comes to han, I trust to be able to show more 
perfect results in this respect. J. P. O'REILLY 





°- e 
-~ a Algebraic Notation of Kinship 


MR. F, GALTON has described two systems of kinship nota- 
tion: one in his work on ‘‘ Hereditary Genius,” pp. 50-53 ; the 
other in a letter to NATURE, vol. xxviii. p. 435. I propose to 
indicate here the outline of another system, which, though 
slightly more cumbrous in form than Mr. Galton’s, seems to me 
to possess some advantages of its own. 

Let us denote t!e male members of a family by a capital 
letter, say F, females by a small letter, f. Taking the person 
described as a starting-point, relatives in different generations 
may be denoted by zzdices attached to these letters. For rela- 
tives in the same generation, the index is 0; for those in the 
first, second, &c., generation before him, the indices are 1, 2, 
&c, ; for those in generations following him they are -I, -2, &c. 
Thus, a brother would be denoted by the symbol F°, a sis‘er 
by f"; the fathefbyeF} and mother by £1; a son by F™! and a 
daughter by f7}. Again, the father’s father would be denoted 
by F! ®, or more sh»itly by F2; the father’s mother by F'/1; 
a son’s son by F~?, a daughter’s son by f-'F 7}; the father’s 
brother by F” F? (or perhaps by F", if it be remembered that 
here ro stands for I + 0, and not for ten, which is too large a 
number to be often require); the mother’s brother by f? F°; 
the father’s sister’s son by F} f° F-1, and her daughter by 
F10 f- ; and so on. The advantages of the system are: (1) 
that it is readily used and interpreted; (2) that the generation 
of any relation with respect to the person described may be 
found at once by adding the indices of his kinship symbol. For 
example, in the Jast two instances given, the sum of the indices 
is 0, showing that in both cases the generation is the same as 
that of the person described. 

The simpler relationships are shown in the following table :— 

F2 Fish 1Fl Je 
Grandfather aac a8 Grandfather=Grandmother 


| “| 
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Fl h fi lpo aho 











if Fo Fl so 
Uacle Aunt Father Alother Uncle Aunt 
e 
| s pil | 
Fo J? 
Boes Person DESCRIBED Sister 
| | ] | ice | 
Fo F-1 Fos- F-l fa fo Fel JOJA 
Nephew Niece Son Daughter Nephew Niece 
s l I 
S 2 F ilh 1 f fp 1 ps 
Grand- Grand- è Grand- Grand- 
son daughter son daughter 


If desired, suffixes to the letters might be added to denote the 
position in his faħily of any person noted in the kinship symbol. 
‘rhe symbol #51/,71 would, for example, denote a son’s daughter, 
the son being the third member of his family, and his daughter 
the fifth, CHARLES DAVISON 

Birmingham, September 30 





‘ Physiological Selection 


As Br. Romanes has had his attention drawn to my letter 
(NATURE, vol. xxxi. p. 4), be may be interested in knowing just 
how far his theory of physiological selection was anticipated by 
what was in my mind. 

My idea was that a spontaneous variati8n might ocenr in the 
sexual elements of the offspring of one parent or pair which 
would leave them fertile with each other, while rendering them 
almost or quite infertile’with the rest of the species, so that the 
family would be physiologically insular. : 

_ Though I did not definitely so limit it, it did not seem to me 
likely that a corresponding change in both sexes, which was 
e 
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what I had in my mind, would occur, e€cept in the offspring of 
the same parent or pair ; and I rejectéd the idea of a gra-lually 
increasing infertility in favour of a total or nearly total infertility 
arising in the one generation, beqnuse I did not see any cause 
for the continuous increase frog generation to generation of such 
infertility. 

It did not occw to me that a partial infertility would, in a 
number of generations, produce the same result, as pointed sut 
by Dr. Romanes (NATURE, August 5, p. 316). Nor do I now 
see clearly that it would ever lead to the total infertility which 
exists between species which have, not otherwise diverged very 
much. At present, however, I only wish to point ut that the 
idea of gradually increasing infertility was in no way anticipated 
by me. EDMUND CATCHPOOIL 

Friends’ Institute, 13, Bishopsgate Street Without, 

London, E.C., October 9 





American. Vines ` , 

IN reading Prof. Carruthers’ very interesting address to the 
Biological Section of the British Association, I observe that he 
says, when speaking of the vine discovered by Dr. Schweinfurth 
at Abd-el-Ourna: * The leaves which have been obtained entire 
exactly agree in form with those cultivated at the present day, 
but the under-surface is clothed with white hairs, a peculiarity 
which Dr, Schweinfurth has not observed in any Egyptian vines 
of our time.” Will you allow me to remark that this is a cha- 
racter of several of our American vines? Both the Northern 
Fox and the Summer Grape (V. Labrusca and V. estivalis) are 
conspicuously downy on the lower surface of the leaves—so m&ch 
so that they appear white. 

This fact adds another to the list of points in which the old 
flora of the eastern hemisphere resembles that now existing on 
the western side of the Atlantic. But the resemblance ip this 
case is of much more recent date than those with which we are 
so familiar from the researches of Prof. Heer among the Oenin- 
gen beds of Switzerland. 

In connection with the facts above mentioned, it would be of 
interest to ascertain if an opportunity should ever occur whether 
the other noteworthy differences between the American vines 
generally and the European vine, namely, the musky or foxy 
flavour and the soft and pulpy, not firm and fleshy, berry were 
accompaniments of the downy leaf. This may never be possible, 
but it would serve to show which of the two was the older sten 
from which the other has diverged. E. W. CLAYPOLE 

Akron, O., U.S., Septemter 30 





7 ©Scopelus mülleri ” 


A FEW weeks since I received a letter from Mr. Southwell, 
of Norwich, wherein he informed me that Capt. Gray þad seni 
him a very interesting fish, which he kindly forwarded tq 
Cheltenham. He captured it on Augugt 1, 1886, in lat. 73° 12 
N., and long. 14° 28’ W. Capt. Gray-remarked :—“ It was at 
the surface ; I noticed it while away in a boat as I leant over the 
bow and watched the water as it passed. It was covered with 
bright golden scales when I first found it, but they are nearly all 
rubbed off. It was alive when I picked it up, and the tempera- 
ture of the water was 35° F., and that of the air 35° also. ’ 

The specimen is in comparatively a good state of preserya- 
tion ; the tail, however, has been broken, reducing its tdtal 
length $o 2 inches ; from the snout to th® base of the caudal fin, 
1°8 inch. à 

e Derg, P. 11, V. 83, A. 16, C. 19, 1. 36. 


Its proportions are normal, agreeing with Collett’s description, 
the origin of the dorsal fin commencing exactly midway between 
the end of the snout and the base of the caudal fig. As good 
examples appear to be very rare, I propose remarking on certain 
appearances which have been in dispute. The eye-like spots are 
thus disposed: along the edge of the abdomen, between the 
throat and base of the ventral fins, 5 pairs; between the ventral ® 
and anal, 3 pairs; along the base of the anal, 8 påirs; beyopd 
the anal, 6 pairs. Krüger gave a similar number between the 
ventral and anal to what exists in this specimen, but Collett 
found 4 paii there. Between the 6th and 7th pairs along the 
base of the anal fin, and between the 5iẹand 6th pair$ behind 
that fin, there is a wider space than between te others. Along 
the side and below the posterior half of the lateral line ate two 
more of these eye-like spots, while a row of three passes from 
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the anterior of these to the subopgcle. Another spot exists at 
the shoulder above the gill-opening, and an indistinct one on 
the edge of the preopercle. 

The figure in the magnifice®t work of the ‘‘ Fishery Industries 
of the United States,” plate 20s, agrees with this specimen in 
the proportions of the body and length of the fin-rays ; but, sup- 
posing the species to be.the same, differs frém it materially in 
some other points, The position of thg dorsal fin is shown too 
far forward; the scaling is not identical, as the lateral line 
in Capt. Gray’s specimen stands upon a narrow but vertically 
elongated row of smooth scales, having three rows of smaller 
ones above it, and four below it; also the eye-like spots are 
not similarly placed, and the pectoral fin is narrower, with its 
rays more elongated. Francis Day 

Cheltenham, October 1 


e The Sense of Smell 


WITH reference to Mr. Mitchell’s inquiries (NATURE, Sep- 
tember 30, p. 521), there is a peculiarity about musk which I 
have never found anybody to be previously aware of, namely, it 
is impossible to smell it wice, taking two good “sniffs” con- 
secutively at a plant, i.e. after a single exspiration; on the 
second inspiration there is no odour of musk whatever. 

GEORGE HENSLOW 





Humming in the Air caused by Insects 


Your correspondent who writes on the above subject in this 
wtek’s number of NATURE (p. 547) remarks that ‘‘It is singular 
that no explanation has been offered by any one for such a 
common phenomenon.” May I be allowed to refer him to my 
“ Observations in Natural History ” (published in 1846), p. 226, 
wherg I have given a statement of my own on the subject, 
addjng a reference to Humboldt’s ‘‘ Personal Narrative,” in 
which he makes some remarks on this humming, as heard in the 
tropical regions, where the phenomena is naturally so much 
more striking, and on a wider scale, 

There can be no doubt the explanation of the phenomenon 
given by your correspondent is the correct one. 

Bath, October 9 LEONARD BLOMEFIELD 





e 

THE HONG KONG OBSERVATORY 

R. W. DOBERCK, Government Astronomer at the 

above Observatory, has recently published an 
official report on the astronomical instruments under his 
charge, and on the time service of Hong Kong in 1885, 
the determination of local time being the chief purpose of 
the astronomical branch of the institution. 

e The Report states that the Observatory possesses a 
transit instrument, by Messrs. Troughton and Simms, of 
3 inches aperture and 3 feet focal length. Setting in 
declination is effected by means of two small circles fixed 
on the telescope near the eye-end, and read by levels. 
The axis is perforated for side lamps. The pivots, which 
are made of chilled bell-metal, show no perceptible differ- 
ence between their diameters, but minute irregularities 
appear to exist, though too small to allow their exact 
amount to be deternained by means of theaxis level. This 
level is used in determining the inclination of the axis, 
and another similar level is provided for yse with the 
zenith micromefer in the observation of differences of 
zenith distances on either side of the zenith. 

The eyepiece was originally furnished with one movable 
and sever fixed vertical wires, but the,latter after a 
little while began to get entangled with the fixed wires, 
and finally broke. Although it had been fousd very use- 
ful in the determination of the ifistrumental constants, it 
was not thought well to replace it for fear lest the per- 
Manent wires might become disturbed or broken by it. 
Transits were at first observed over all the seven wires, 
but in 1886 only the five middle wires have been used. 
There’are also twoghorizontal wires about a minute of arc 
apart, and the @bject the transit of which is to be observed, 
is bréught midway between them. ‘The eyepiece and wire 
system can be revolved through a quarter of a revolution, 


so that the vertical wires become horizontal, and can be 
used for determining the differences of zenith distance 
for latitude ; but ag the instrument is in constant use as 
a transit, this arrahgentent has never been made fse of, 
there being the less necessity for employing it, as Col. 
Palmer ha€ accurately determined the latitude of the Olè- 
servatory in 1882. > 

The telescope rests upon a cagt-iron standįwith revers- 
ing apparatus; no change in the inclination has ever 
been perceived to be caused by the reversion. The stand 
rests on a slab of Portland stone ®n the #op of a brick 
pier sunk 5 feet in the ground, where it is surrogaledby 
a brick cylinder to protect it from surface oscillations. 

In 1884 505 transits were observed ; if 1885, 313; the 
inclination of the axis was observed 150 times in the 
former and 117 in the latter year. A meridian mark, 
which is viewed through an object-glass of about 66 feet 
focal length is placed about 70 feet to the ‘north of the 
transit instrument ; another meridian mark is 11,354 feet 
to the south across the harbour. 

The standard sidereal and mean time clocks were 
supplied by Messrs. E. Dent and Co. The former has.a 
cast-iron back which is firmly screwed to iron bolts 
cemented in the pier placed in the clock-room. The 
pendulum has the zinc agd steel compensations originally 
designed for the transit of Venus expediffons. The clock 
was also supplied with a galvanic contact apparatus 
omitting one second each minute, for working a*sympa- 
thetic dial in the transit-room, but as the contact-apparatus 
was found to interfere with the going of the standard- 
clock, its use was discontinueg early in 1885, and the 
observations have since been made with a chrono- 
e which is subsequently compared with the standard- 
clock. 

The mean daily rates during ten-day periods of the 
standard clock are given in a table, and from the rates 
between January 1 and June 9 the following formula for 
the rate at ¢ degrees Fahrenheit is deduced :— 


r = + 1s.'247 — 05.033 (¢ — 70°). 


The clock stopped twice during the year, viz. on June 12 
and August 23, each time during a thunderstorm. A 
difficulty was experienced in the attempt to determine 
separately the barometric coefficient, since the mean 
height of the barometer in Hong Kong falls regulatly as 
the mean temperature rises, but jit appeare@® to be 
insensible. 

It should be noted, however, that the mean rates which 
Dr. Doberck publishes here suggest that the formula 
given above is only correct within certain limits. The 
clock would appear to be compensated for 80° or 85°; at 
least there seems to be no regular variation ia its rate 
about these, temperatures, the decline in the sate which 
accompanies the rise o temperature up to 80° showing a 
check or even a slight reversal about that point. Prob- 
ably, however, the mean daily rates cannot be trusted to 
the degree of refinement to which they are here given. 
The number of transits observed is decidedly small, and 
the errors of the transit-instrument do nôt seem to have 
been very frequently or regularly determined during 1885. 
No information is given as to the degree of accordance 
of the daily rates actually observed. 

The mean time clock ig similar to the sidereal standard 
clock, and appears to go as well. It is furnishetl with 
galvanic contact springs, which are pressed every hour at 
the exact second, and send a current through a reversing 
commutator worked by one Léclanché cell, by means of 
which the current, that dtops the time ball at 1 p.m. is 
dosed. > 

Some trouble has been experienced with the time ball. 
First the galvanic coil in the mean-time clock-case for 
setting the clock right before the ball is dropped, is not 
strong enough, as it takes nearly an hotir and a half to 
correct an error of a second. The lock sent out with the 
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‘time ball, also, was not fit to drop thé ball, the blow of 
the hammer failing to discharge the bolt, so that the 
hammer had also to be struck at the instant the current 
arrived from the clock. The coil wasgfused by lightning 
on June 12, and from that date wntil "November 20, the 
ball was dropped by hand. Since November 22 a new 
lack has been fitted, which gives satisfaction. 4 

The time-ball tower is erected on Tsim-sha-tsui Point, 
directly facing the shipping. It stands in front of the 
new police-station beside the mast for hoisting meteoro- 
logical signals, at the foot of which the typhoon gun, 
pointed towatfis the ity opposite, is placed. In the 
poNee-dweat-basin, at a short distance north-west of the 
tower, the smal observatory is- built. The time-ball 
tower is about half a mile distant from the observatory, 
with which it is connected by wire. The base of the 
tower is about 40 feet above sea-level, and the top of the 
ball-mast about 84 feet. On the ground-floor is a massive 
granite pier, which supports the entire apparatus. Dr. 
Doberck describes at considerable length the arrange- 
ments for dropping the ball, for breaking its fall, and for 
ascertaining that the fall has taken place at the proper 
instant, but they do not call for special remark. The 
accuracy of the time-ball signal at 1 o'clock depends, he 
says, practically, upon the error of the standard clock 
being accurately determined. df the weather has per- 
mitted transit “observations to be made the previous 
evening, the error of course will be pretty closely known ; 
‘otherwfe the regularity of the rate of the standard clock 
must be trusted to. A table of the errors of the time-ball 
in 1885 is given, showing that the mean probable error of 
the signal for each montẹ is about o'2s. 

The time service is at present confined to the dropping 
of this ball, but there would be, Dr. Doberck points out, 
no difficulty in dropping any number of time-balls along 
the coast or distributing hourly time-signals to the prin- 
cipal public buildings, &c. 

The observatory possesses three chronometers, the 
rates of which are here given. Of the three, two keep 
mean-time, and one keeps sidereal time, but one of the 
former is useful only as a hack watch. 

The equatorial of the observatory is the Lee equatorial, 
described by Admiral Smyth in the “Speculum Hart- 
wellianum” and the “Celestial Cycle.” The great length 
of the polar axis renders the instrument unsteady and 
sensitive to every motion of the observer. A Maclean 
star spectroscope has been fitted to it. The object-glass 
appears to be still in good condition. 

The meteor shower (the Andromedes) of November 27 
was observed, and it was estimated that about 2009 
meteors an hour were visible, most being small; none 
being brighter than the first magnitude, and only a few 
so brighf, The radiant was determined to be at R.A. 27°, 
Decl. 40” N., but it was at least 3° in diameter. 

e 


THE RAINFALL OF THE CAPE COLONY 


OBSERVATIONS of rainfall were begun in the 

colon¢ about forty-five years ago, but until 1876 no 
general system of registration was in force ; and, except 
in the case of the Royal Observatory and a few other 
stations, no continuous records were available. In 1876, 
however, Mr. John G. Gamble, M.A., M.Inst.C.E., the 
Hydraulic Engineer to the Colony, induced the Govern- 
ment to grant a sum of Ioo/. for the purpose of establish- 
ing rain-gauges throughout the country. This grant has 
been continued yearly since then, with the result that, 
although the sum is quite inadequate for the speedy 
erection ofgthe number required, there are now 250 
gauges from which monthly returns are obtained. “A 
gauge is placed at every seat of magistracy, and private 
persons are also supĝlied with gauges free of charge on 
condition that, they observe continuously for five years, 
and forward monthly returns to the Meteorological Com- 





mission at Cape Town. Alf the services rendered by the 
observers are gratuitous. fhe monthly returns are tabu- 
lated and printed together with other meteorological 
observations in a report by the Meteorological Com- 
mission, which is presented “annually to the Colonial 
Legislature. s 

At the end of 1883 there were 75 stations at which 
records had been kept for at least five years. *An apy 
pendix showing the average rainfall for each month of 
the year at these stations was published by the Meteoro- 
logical Commission in their 1883 report, and in their 
report of the following year some diagrams plotted from 
these averages were included, which show more strik- 
ingly than figures the fluctuation of the rainfall from 
month to month. 

That the observations begun ten years ago are be- 
ginning to bear good fruit is evident from the series of 
rainfall maps exhibited in the Court devoted to the Cape 
of Good Hope at the Colonial and Indian Exhibition. 
There are sixteen maps altogether, fourteen of which 
have been compiled by Mr. Gamble and two by Mr. W. 
B. Tripp, F.R.Met.Soc. One of those by Mr. Gamble 
shows the position of the gauges and the districts into 
which the colony has been divided for the purpose of 
rainfall registration ; the others represent, by means of 
different colours, the general distribution of rainfall for 
each month of the year and for the whole year. The 
contours on the maps for the various months shqw 
differences of 1 inch in the rainfall, starting from a 
contour indicating the area where the fall is less than 
osinch. The contours on the map for the year indicate 
differences of 12 inches, beginning at 6 inches, and going 
up to 54 inches. The number of inches of rainfall a the 
various places is marked in figures. s 

Mr. Tripp’s maps are intended to show the relation 
between the physical configuration of the country and its 
rainfall—one map representing contour-levels every 1000 
feet up to 4000 feet, and the other representing the mean 
annual rainfall. 

A casual examination of the various maps is sufficient 
to show that the conditions which determine the rainfadl 
are not the same for the whole of South Africa. Thus 
in the south-west district of the Western Province the 
chief portion of the rain falls in the winter months, while 
in the Eastern Province, and in Natal and the Orange 
Free State, the greater portion falls in the summer, from 
October to March. On the southern seaboard of the 
Cape Colony the rainfall is irregularly distributed through- 
out the year, the greatest monthly fall at any placè vary-, 
ing from one-ninth to one-eighth of the total. 

A glance at Mr. Gamble’s map showing the distribu- 
tion in the year, shows that the north-west part of the 
colony is almost rainless. With the exception of the 
tract occupied by the Namaqualand Mountains, the 
average yearly fall in this desert is less than 6 inthes; at 
Pella, a village on the Orange River, the rainfall for the 
year is 24 inches, one-fifth of which falls in May. Some 
of the months at this place are rainless. Throughout the 
greate? part of the colony the yearly rainfall varies from 
6 to 18 inches, the smaller falls being characteristic of the 
region$ in the interior, generally known £s “ The Karroo,” 
from 2000 to 4000 feet above sea-level, and of a plateau 
nature; while the greater falls are found nearer the sea, 
and in the meuntainous parts. In the south-west district, 
excluding the Cape Peninsula, and on the narrow strip of 
country om the south coast, between Swellendam and 
Port Elizabeth, the yefrly rainfall ranges from 18 to 306 
inches, except in the forests of George and Knysna, 
where it exceeds 40 inches. In the Cape Peninsula the 
rainfall varies from 25 inches at the Royal Observatory 
to 54 inch® on the south-east side of Table Mountain. 
In the eastern districts of the colewy, and in thé neigh- 
bouring territories, where the main portion of the rain 
comes in summer, the fall averages from 18 to 30 inches, 
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with somewhat higher recorgs from the Amatola forest 
region. There are “doubtless, many places in this great 
tract, notably in the Drackensberg, where the rainfall 
exceeds that shown on the maps, but there are no records 
to dmit of the area being*mapped. 

With regard to the cause% which determine the varia- 
tion in the rainfall, Mr. Gamble has pointed out that this 
ig due chiefly to the sea-currents and the prevailing winds. 
“ Natal and the Eastern Province (of the Cape Colony) 
get their rains chiefly in summer, when the south-east 
trade wind blows,” while “the western portion of the 
Western Province gets its rain mainly in winter with the 
north-west wind” (Zyans. Philos. Society of South 
Africa). From whatever direction the rain may come, it 
seldom penetrates beyond the mountain-range which runs 
parallel to the coast. This barrier, as shown by Mr. 
Tripp’s contour map, separates the elevated central 
plafau from the tract of lower country on the coast, 
During some of the summer months it would appear as 
if the south-east clouds were carried over parts of this 
barrier, but generally all the rainfall in the midland dis- 
tricts of the colony comes from thunder-shower’s of a very 
local character, heavy rain falling on one farm, while it is 
dry all round. It might be asked why, if the western 
portion of the Western Province gets its rain with a 
north-west wind, should the midlands not get their 
supply from the same source. To this Mr. Gamble 
answers: “We may note that the anti-trade of the 

estern Province comes apparently from a portion of 
the equatorial regions that is occupied by sea, while the 
north-west winds that blow in the Eastern Province, if 
they really Leep their theoretical curvilinear path and are 
not Mhterfered with by the height and temperature of the 
grond, come from a portion of the equator where there 
is land and consequently small evaporation.” 

As might be expected, the areas occupied by given 
rainfalls alter in position and size from month to month, 
but these fluctuations cannot well be described without 
the aid of maps. It may be noted, however, that in May, 
which marks the beginning of the wet season at Cape 
Bown, the area over which the rainfall varies from o's to 
1'5 inch occupies nearly the whole of the colony. The 
maps for Cctober to March are extremely interesting, as 
marking the gradual advance of the rains which come 
from the south-east. Concerning droughts and floods, 
Mr. Gamble has made the pregnant remark :—“ It is fre- 
quently said that in such and such a year there was a 
drought in the colony; in another year, heavy floods in 
the colony. This way of speaking is incorrect, for, in 
consequence of the very distinct climates of the east and 
and west respectivelysit is very rare that a drought occurs 
all over South Africa at the same time.” 

As the future prosperity of South Africa depends on 
irrigation, it is almost needless to point out the import- 
ance of ¢he work done by Mr. Gamble. Considering the 
small outlay which has been incurred, the results are 
remarkable. Whether the work will in future be carried 
on in the same sciengific spirit as it has been hitherto is 
somewhat doubtful in view of the backward tendéncy at 
present in course of development in the colony. 

2 THOMAS STEWART 





e FERDINAND STOLICZKA 


J5 an interesting memoir, published by order of the 
Government of India, Mr. V. Ball gives e sketch of 
the life and work of Dr. F. Stoficzka, for many years 
Palzontologist to the Geological Survey of India. “This 
nfemoir appears in connection with the publication of the 
scientific resufts of the second Yarkand mission, of which 
Stoliczka was N&turalist, and during the ret@rn journey 
of which he met hisgwntimely end. 
Born at Hoc&wald, in Moravia, in May 1838, Stoliczka 
obtairied his early education at Prague, from whence he 
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proceeded to Vienna, where he took the degree of a” 
Doctor of Philosophy. To Prof. Siiess’he was indebted 
for his first regular training in geology, and he received 
the kindliest help gn paleontology from Dr. Hérnes, who 
was for some yedrs Iirector of the Austrian Imperial 
Mineralogical Cabinet, and was well known by his Te- 
searches ofthe Mollusca of the Vienna Tertiary. He died 
in the prime of life, but not before he had seen the firstfruits 
of Stoliczka’s labours on the Crataceous fossils of India. 
Stoliczka’s first contribution to science was made (1859) to 
the Vienna Academy of Science as a memoir on some 
fresh-water Mollusca from the Cfetaceou® formation of 
the North-Eastern Alps, and in 1861 he becamemornt'®f 
the staff of the Austrian Geological Survey, of which Dr. 
Haidinger was then the chief. Here he had the fullest 
opportunities of working at his favourite pursuit, and well 
does he seem to have availed himself of them. There 
was a conscientious accuracy as well as an extensive 
knowledge of his subject displayed in Stoliczka’s writings 
of this period that early marked him out for a brilliant 
career. 

In the year 1862 he received the appointment of 
Assistant to the Geological Survey of India, and was 
present with Dr. Oldham, the Superintendent of the 
Survey, at the meeting of the British Association at 
Cambridge over which Prof. Huxley presided. There 
are many who may still remembers his slight figure, 
and dark hair brushed back: in after days he became 
rather stout. At that time he knew but a few Words of 
English, but very shortly afterwards we find him not only 
speaking and understanding English well, but actually 
writing notes in his journal in Knglish. 

On his arrival at Calcutta he at once commenced to 
work on the Cretaceous fossils of Southern India, and 
the splendid series of memoirs on these forms, of which 
Part I appeared in 1863, was not completed until ten 
years afterwards. These memoirs, in which as to the 
Belemnites and Nautilus he was assisted by Mr. Blan- 
ford, form a work of over 1400 pages, illustrated by 176 
plates, a record in itself of a laborious life. The work of 
arranging and describing the fossils collected by others 
was, however, only a small portion of the work performed 
by Stoliczka. He threw himself with ardour into every- 
thing that pertained to the natural history of his adopted 
country, and there was scarcely a division of the animal 
kingdom that he had not a tolerable acquaintange with, 
and to the published records of which he did not add 
something— Mammalia, birds, reptiles, mollus* s, Polyzoa, 
arachnids, Crustacea. 

From time to time his work took him from the Museum 
workshops, and he visited now the North-Western 
Himalayas, and again the Andaman Islands, and portions 
of Burmah. In all and every place he visited fe found 
something new amd interesting, and by the fumerous 
papers which he publislsed as the result of his travels, one 
might almost follow him in his journeyings. 

In 1873 it had been arranged that Stoliczka should go 
to Europe to take charge in part of the Splendid collec- 
tion of minerals and fo:sils sent to the Grea® Exhibition 
of Vienna from the Geological Survey of India, but he 
was tempted to go instead as one of the mission from the 
Government of India to the King of Yarkand and Kash- 
gar. On May 17 he left Calcutta on a journey from 
which he never returna@l. Yarkand was reached on 
November 8. Early in October, and shortly before cross- 
ing the Sanju Pass (16,500 feet high), Stoliczka had 
been seriously ill from apparently a slight attack of 
spinal meningitis, from which, however, he rallied, and 
he seems to haveeenjoyef the three weekg’ sojourn at 
Yarkand. On December 4 Kashgar was reached, but 
the formal presentation to the King of Her Brit- 
tanic Majesty’s letters did not tale place til) January 
10, 1874. In February an excursion was made to 
Artish and Kalti Ailak, and on March 17 leave was 
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‘taken of the King, and the return journey to India 
commenced. Returning by Yarkand, the Kara-korum 
Pass was ascended on June 16, and Stoliczka seems 
to have suffered from the great heightg On the 17th the 
last record appears in his journal. Oh the 18th the first 
symptoms of a new attack of spinal meningitis showed 
Memselves, and, despite all the care of IMs devoted 
friends, he breathed his last on the afternoon of the 19th, 
some eleven marches feom Leh, where he was buried 
beneath a willow-tree. The Government of India placed 
a suitable inscription oyer his grave, and other evidences 
oz the esteem “and regSrd in which his memory is held 
wilb@mund in the Museums of Calcutta and Vienna. 
And now another, and this not the least, will be found 
in this too brief, but sympathetic, record of his life 
and labours, written by one who knew him well, and who 
was able to appreciate not only the scientific labours of 
his friend, but his honesty and loyalty. A detailed list of 
all the scientific papers and published letters of Stoliczka 
between 1859 and 1874 is appended to this memoir. 





THE JRON AND STEEL INSTITUTE 


HE summer meeting of this Institute was held on 
the 6th to the 8th inst., in London, under the presi- 
dency of Dr. John Percy, F.RaS. Ia his introductory 
remarks, the President made special reference to some of 
the papers about to be read. He was very pleased to 
see that the employment of chromium in the manufacture 
of steel was receiving attention. As far back as 1821 
Bertheir, in the Azzales des Mines, had shown that iron 
with 1 to 1°5 per cent. ofechromium forged well, whilst it 
took a keen edge when ground, and had a very high 
tenacity—Dr. Percy exhibited a portion of a broken 
ploughshare of American manufacture, which was formed 
of three metals, and seemed to be produced by casting 
steel on both sides of malleable iron. He drew attention 
to mitis metal, but refrained from offering any opinion 
on the subject, referring simply to the statements put for- 
ward that by the use of aluminium in its composition the 
melting-point was lowered, whilst, as the product was 
mre liquid, it ran better, and sound castings were more 
easily*produced. In speaking of Indiin metallurgy, refer- 
ence was made to the iron column at Delhi, the largest 
piece of forged iron in the world. The President next 
drew aftention to the development of iron and steel- 
making in the United States, showing its rapid progress, 
and how enormously the capacity for production, both in 
that country and here, was in excess of the demand, as 
regarded blast-furnaces, Bessemer converters, and open- 
hearth furnaces. The address concluded with some 
remarks ,on diminished cost of production; to what a 
degree thjs has been carried, and the influence it has had 
on the labour market may be inferred from the circum- 
stance that nowadays a single la@&-making machine does 
the work formerly done by 2000 women, that wood-plan- 
ing, which used,to cost 12s. per square foot, is now done 
for 2d. or 3¢, that the manufacture of gold chains has 
been reduce from 30s. to 3s. 6d., and that a gross of steel 
pens may now be procured for 4g. which used to cost 72 
Sir Henry Bessemer proposed a vote of thanks to Dr. 
Percy for his address, which was seconded by Mr. Adam- 
son, the President-Elect. ; 

The first paper read was th@ of Sir Frederick Abel, 
F.R.S,3 and Colonel Maitland, Superintendent of the 
Royal Gun Factories, Woolwich, on the erosion of gun- 
barrels by powder-products. This, in the author’s opinion 
is due to a softening, if not fusing, effect exerted upon 
the surfaces ef the metal by the high h&at of the explosiog, 
an increase of this softening or fusing effect by the 
chemical action of the sulphur at the high temperature 
produced, and the mechanical action of the rush of gases, 
vapours, and lrquid products upon the softened or fused 
surfaces. There are two kinds of scoring or erosion: 





muzzle-loading scoring is du to the rusk of powJer-pro- 
ducts over the top of the pgojectile through the clearance 
or windage, which has to be allowed for facility of 
ramming home the shot along the bore in a mugle- 
loader ; breach-loading scéring is produced by the rush 
of the powder products behfnd a shot, acting as a gas- 
tight plug, during and immediately after its passage 
through the gun. Evidently erosion will increase witk 
the amount of the powder products, with the pressure in 
the bore, and with the duration of the time of action, and ° 
it is important to ascertain what material best resists 
erosion by powder products, or what treatmeftt of the 
material is best calculated to increase its power of resist- 
ance to erosion. With this object in view experiments 
were made on thirteen rifled barrels, of different steels, 
of 2} inch bore, firing 100 rounds each with 10} Ib. 
charges of pebble powder and 6 Ib shot, fitted with 
service driving rings; these barrels were screwed @nty 
the mouth of the chamber of a 22 cwt. breech-loader. 
Gutta-percha impressions were taken after each batch of 
twenty-five rounds. During the preparation of the barre}. 
specimens were cut in prolongation of the bores and 
tested mechanically, and the proportions of carbon, 
silicon, and manganese were determined in samples of 
the metal. The average pressure of the gas was 13 tons 
to the square inch. The results of the experiments are 
given in a table, but neither the chemical analysis of the 
metals nor the testing machine gave any assistance jn 
accounting for the position of the barrels in the mean 
order of merit in which they were placed by five skilled 
and independent observers. Thus the worst and the 
worst but one were respectively the highest and nearly 
the lowest in carbon, the first, fifth, and tenth were “very 
closely allied both in analysis and as tested by the 
machine, and it became evident that some agency, 
hitherto unsought for, dominated the results. Separate 
and independent investigations were made by the writers 
of the paper, the one instituting a chemical and the other 
a mechanical examination of the metals. A chromic 
solution capable of exerting a very slow solvent action 
upon the metals brought their structure into relief, and 
the extent of erosion was found to be more or less tefer- 
able to the less or greater amount of mechanical treat- 
ment the metal had received, and to the consequent 
extent to which uniform fibrous structure had been deve- 
loped. Experiments made on the metal as cait, and 
forged to twice to four times, and to eight times its length 
proved that the more steel was forged or worked the less 
it suffered from the eroding effect of powder gas. This, 
was found to be the case both as regarded hard and soft 
metal. Several members took paft in the discussion, 
notably Mr. Adamson, Sir Frederic Bramwell, Sir Henry 
Bessemez, and Mr. Frederick Siemens. 

The next paper, which was taken as read, was an 
elaborate report of 137 pages in length by Messts. P. C. 
Gilchrist and E Riley, “ On the Iron-making Resources 
of the British Colonies and India, as illustrated at the 
Coloniql and Indian Exhibition.” $t would appear the 
reporters are of opinion that, so far as the exhibits are 
concerned, ehe iron and coal-producing power of the 
Empire’is rather undershown, as with a° proper applica- 
tion of the materials at the disposal of our colonies and 
India, they should at all events be able to supply their 
own requirements. ° 

The next papers read were: “On some Early Forms 
of Bessemer Converters,” by Sir Henry Bessemer, F.R.S., 
and “ On Modifications of Bessemer Converters for Small e 
Charges,” by John Hardisty. The first of these contains 
descriptions of the different forms of conygrters selectéd 
by the author as typical of the whole, and which embrace 
the main fe&tures of ten several forms of apparatus which 
he has from time to time designed && the conversion of 
crude iron into steel. It was written With the double 
object of letting those who are seeking to improve the 
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process know whats has already Been done; while the 
general public ought® not to*remain ignorant of what 
legitimately belongs to them, and which, after the ample 
reward he has received for his inventions, the author 
desires they should enjoy without any restrictions. The 
author of the second paper holds that the making of steel 
in small quantities is a step in the wromg direction, be- 
. chuse the steel cannot be made sg cheaply ; but, as he 
_ points out, itis to the interest of owners of small blast plant 
to possess the means of converting their product into steel, 


and of igonworkers who* cannot find work for their 


puddling furnaces to make steel enough to keep their 
machinery at work rather than be dependent on larger 
firms for a supply of ingots. An American steel-maker 
in the discussion drew attention to the circumstance that 
in the United States, when the rail trade was brisk, it 
was@mpossible for the smaller works to obtain Bessemer 
ingots at all, and that they had to introduce small plant 
for self-preservation. From the statement of opinion it 
was evident that there was necessity for the original 
Bessemer converters and the smaller modified forms. 

Mr. Frederick Siemens’s paper on combustion with 
special reference to practical requirements draws atten- 
tion to the means necessary for adoption to insure perfect 

. combustion. The gases must be supplied in the exact 
chemical proportion in which they are required for com- 
bustion; they must be brought together in such a 
manner that the different molecules which have to 
enter into combination may readily do so, whilst every 
thing must be avoided which interferes with the motion 
of the gases while combustion is proceeding. 

The author enters in detail on the way in which gases 
showld be brought together, he explains that the Bunsen 
burner, though theoretically perfect, cannot be advan- 
tageously carried out in furnaces, as the flame of a 


Bunsen burner being almost non-luminous owing to free: 


carbon not being liberated during combustion, has but 
little radiating power, and must in consequence transmit’ 
its heat by direct contact only. As the gases cannot 
generally be mixed before combustion, it is a matter of 
eat importance how they are brought together when 
combustion commences, a mean being necessary between 
a too intimate mixture, producing a short flame having 
great heating but little radiating power, and an imperfect 
mixture, which does not allow of combination properly 
taking place. The third means necessary is the one to 
which the author has frequently drawn special attention, 
because neither the employment of gases in proper 
#roportion, nor their proper mixture is sufficient to insure 
perfect combustion ¢/ahe disturbing influences of surfaces 
zs allowed to interfere to prevent combustion, or to dis- 
soctate particles of gas already combined. In the author's 
view the dissociation caused by hot surfaces is of various 
kinds, and takes place at different temperatures. At a 
comparatively low temperature, dissociation of hydro- 
carbons takes place, the carbon being liberated in the 
solfd form as soot. At a moderately high temperature 
carbonic oxide is dis$ociated into solid carbon and car- 
bonic acid gas; at a higher temperature the products of 
combustion begia to dissociate, steam splittmg yp into 
hydrogen and oxygen, and lastly, at a still higher tem- 
perature, depending upon the kind of surface with which 
the products of combustion come into contact, carbonic 
, acid splits up into solid carbon and oxygerf. From this 
it will be seen that dissociation has the effect of setting 
carbon free, and to its influence the formatio:f of smoke 
*is largely dye. 

The author then proceeded to show that smoke within 

a furnace chaweber is.caused by flame in the first instance 
touching surfaces which then become enveoped in a 
dense cloud of dissociated carbon, which prevents the 
heat rays from, reaAfing them. The author illustrated 
his remarks by means of a gas-burner proposed to be 
used instead of the English fire-place, by the use of which 











it is stated that heat is much more uniformly distributed” 
throughout a room. The flame was intensely bright and 
hot, due as explained to its being fed with hot air, and 
working with free flevelopment of flame that is eptirely 
out of contact with any surfaces. The gas stove afforded 
considerablg interest to the members, and the author ‘by 
special request explained its mode of action. 

The papers read on the Jast day of the meeting were 
two by Mr. F. Gautier, of Paris, of the casting of chains in 
solid steel, and on silicon in foundry iron. Hitherto 
chains have been made of wrought iron, difficulty in 
the various processes of manufacture being the difficulty 
of securing a good weld; this, according to the aff™fioF, is 
now overcome by a process of Messrs. Joubert and Leger, 
of Lyons, which combines chilled casting and instan- 
taneous removal from the moulds. In the second paper 
the writer refers to the advantage of silicon in producing 
homogeneous steel and pig iron castings and improving 
foundry pig; he also drew attention to the intro- 
duction of ferrosilicon in French foundry practice. 
The author's views were in general supported by 
the members in discussion. Mr. F. W. Harbord’s 
paper, “ On the Elimination of Silicon, Phosphorus, &c., 
in the Basic Open-hearth Process,” gave evidence that 
soft steel of the very finest quality cowd be produced 
from inferior material by this process, whilet the conditions 
of working in the Siemens furnace arê peculiarly favour- 
able to its production. Surgeon-Major Hendley’ypaper, 
“On the Process employed in Casting Brass Chains at 
Jeypore, Rajputana,” was contributed by Mr. C. Purdon 
Clarke, and illustrated by samples. The papers on 
“Chrome Steel,” by Mr. Brustem, and on “ American 
Blast Furnace Practice,” by Mr. F. W. Gordon, Phila- 
delphia, were put off to the next meeting. 





NOTES 


WE regret to learn that Baron von Miiller retires from the 
directorship of the Melbourne Botanic Gardens in June next. 


THE death is announced of M. Dubosc, a Paris optician, 
who assisted M. Léon Foucault in all his constructions, and 
especially in the organisation of his automatic electric lamp. 


Tue Laboratoire d’fllectricité created with the surplus of the 
Electrical Exhibition of 1881, held in the, Palais de l’Ixtdustrie, 
will be erected on the site of the old Collége Rollin, on 
ground granted by the City of Paris. It will be open to elec- 
tricians of every nation, and governed by the International 
Society of Electricians. 


AN ordinary General Meeting of the Institution of Mechanical 
Engineers will be held in the Yorkshire College, @eeds, on 
Monday, October 18, by inyitation of the College authorities, in 
celebration of the opening of the Engineering Department of the 
College. The following papers will be read and discussed, as 
far as time permits :—‘ On Triple-Expansion Marine Engines,” 
by the late Mr. Robert Wyllie, of Hartlepool; & Notes on the 
Pumping Engines at the Lincoln Water-Works,” by Mr. Henry 
Teague, of Lincoln; ‘‘ Description of a Portable Hydraulic 
Drilling Machine,” by M. Marc Berrier-Fontaine, of Toulon. 


THE Commission of the Frénch Budget having adopted wjthout 
reduction all the proposals of the; Government for the A]gerian 
provinces, the construction of the large instruments for Bouzareah 
Observatory will be continued, and inspection of the heavens 
will be conducted on a large scale at Algiers. An observer 
connected with the Trocadero Observatory has ben appointed 
to assist M. Trépied, and left Paris last week for his destination. 


e 
THE photographic method has been established at the Algiers 
Observatory for the sun. Nine times out of ten the operation 
has been successful. 
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THE Duc d’Aumale has bequeathed to the Institute of 
France in perpetuity the mansion and domain of Chantilly, with 
its museum and all its other contents, to be „preserved and main- 
tained fòr the benefit of the French natSon. ¥This munificent gift 
is fettered by no conditions beyond those necessary for carrying 
ott the main purpose of the testator. The value & the gift is 
estimated at thirty millions of francs, or nearly a million and a 
quarter sterling, and the intome for maintaining it at 20,000/. 
per annum. 


SOME time since, Herr Baul von Ritter, of Basle, gave the sum 
of 360,808 marks for the furtherance of scientific inquiry ‘on the 
basis of the Darwinian theory. It has now been decided to 
employ half the interest in the maintenance of a ‘ Ritter Pro. 
fessorship of Philogeny.” The chair is to be filled by Dr. Arnold 
Lang, formerly scholar and assistant of Prof. Haeckel at Jena. Dr. 
Lang has for several years taken part in the work of the 
Zoological Station at Naples. The other half of the interest will 
be expended in grants fox scientific travel, and in furnishing 
improved means of instruction in zoology at this University. 
Herr von Ritter has been made Doctor of Philosophy honoris 
causa. 


(J 

SINCE the end ,of 1883, regular ofservations of atmospheric 
electricity have been nfade at the Odessa Meteorological Obser- 
vatory, apd M. Klossofsky shows by the graphic method (La 
Nature) how there is an intimate relation between the variations 
of atmospheric pressure, and those of electric potential. Cyclonic 
movements of the atmosphere find a faithful echo in the indica- 
tions of the electrometer, though sometimes mist, smoke, dust, 
and atmospheric precipitates may for a time mask the cor- 
respondence. 


IN the course of a review in the Chinese Recorder of a new 
Chinese geometry by Dr. Mateer, Dr. Martin, the head of the 
Foreign Language College at Pekin, states that the first transla- 
tion of Euclid into Chinese was made by the illustrious Father 
Ricci, “the apostle at once of religion and science.” In time 
the paramount influence of Euclid grew into something like a 
bondage in the east as well as in the west. In the west a 
wholesome revolt took place long ago, but in China Euclid 
‘“‘has*reigned with undisputed sway for three centuries, and 
nothing fas been donegeven in the way of simplification until 
the work of Dr, Mateer. It is a strange fact that Ricci’s Euclid 
was left standing through all these ages in the condition of a 
truncated pyramid. Only six books were translated by the 
great Jesuit, and the remaining nine were supplied about thirty 
years ago by Mr. A. Wylie, aided by Prof. Li Shenlon.” Mr. 
Wylie subsgquently translated Loomis’s ‘‘ Analytical Geometry 
and Differential Calculus” ; but, says Dr. Martin, he would 
have done better to have commenced his mathematical text- 
books by a version of Loomis’s ‘‘ Geometry,” which, following 
the footsteps of L&gendre, presents the whole subject in a com- 
pact and easily iptelligible form. The translation of the Chinese 
titte of the older book is ‘‘ First Book in the Science of Quan- 
tity” ; that of Dr. Mateer’s is ‘*The Science of Form.” A 
Chinese mathematician’s view of the new work is given by Dr. 
Martin in the following words :—‘‘ This book presents the 
principles of geometry in a more cdhcise form than Euclid, and 
omits néthing of importance that is found in Euclid. Besides 
the chapter on the three round bodies, there are throughout 
many excellent theories that were unknown to Euclid, especially 
those relating to spherical triangle$, so essential to the study of 
astronomy.” ‘The price of the two volumes, it may be adde&, 
is about 2s, 3d. 


° ; 
THE number of the Folk-Lore Fournal (vol. iv. part 4) just 
published, contains the first instalment of a paper by Capt. A. C. 


Temple, which promises to be the most important work yet 
> ; 
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published on the folk-lor of Nerth-Westa’n ‘India. The writer 
has made it a practice to colle@ all the popular works published 
in the Punjaub relating to history, folk-lore, and religion. Ile 
has now about 350 of these in /erabic, Persian, Urdu, Hdi, 
Punjaubi,- Pushtoo, and Sanscsit. It faithfully represents th. 
current popular literature of the day in the Punjaub, Capt. 
Temple has had abstracts of the books prepared, and twenty 
eight of these are publish€d in the present paper. In the some- 
what distant future when the whole 350 are published, few 
regions will have had their folk-lore so thoroughly investigated 
as the Punjaub. 


ACCORDING to Die Natur a remarkable collection of minerals 
exists in the cellars of the Academia San Fernando at Madrid. 
It is contained in a number of boxes which have filled the cellars 
for about 200 years, and which may remain there as long again 
unless some better fortune befalls them than that which ha» 
attended them in the past. They come down from the golden 
age of Spanish domination in South America and in Mexicn, 
when the mines of these regions made them the El Dorado of 
the globe. No one knows exactly the contents of the boxes, 
but they are believed to contain the rarest objects, although the 
scientific importance of collections was but little appreciated in 
the days when this one was made. It appears also that collec- 
tions made by Humboldt during his travels in America, and 
handed over by him as a kind of scientific tribute to the Spanish 
Government, are in the same Academy “‘locked up since 1804 
in a press, untouched.” With respect to the famous skeleton ot 
the Megatherium americanum, Cuv., found by the Marquis de 
Loreto on the banks of the Rio Luxon near Buenos Ayres in 
1778, which is in the Museum of the Academy, its present State 
is described by the brothers Fraas of Stuttgart in their letters 
from the south of France and Spain, just published under the 
title of “‘ Aus dem Süden,” as being one of the utmost confusion. 
The bones are bored for mounting, but they are ‘completed 
and restored” to the verge of the impossible. The bones are 
placed in absurd positions, and parts which were inconvenient 
to the mounter are put aside altogether. The writers ask wh? 
the state of instruction in natural history must be in an Academy 
where such things are possible. 


WE have never heard an adequate explanation of the extra 
ordinary delay which takes place in the issue of the Annual 
Reports of the Japanese Ministry of Education. They are as a 
rule three years behind time. That for 1882 has only just been 
published. They contain a considerable number of statistics, ° 
but this alone would not account for thés delay, for the publica 
tions of, say, the Japanese Meteorological Observatory contain 
far more and more complicated tables, yet the latter appear in 
reasonable time. It is very difficult to feel any interest in an 
annual report of the year 1882 at this date; conditfons have 
altered, the circumstances are different, the inspector's report 
for 1885 may show energy and success where those of 1882 Hal 
to reveal apathy and ignorance. The °Tokio University, for 
example, has been wholly remodelled, and one reads with very 
languid éntefest now that in 1882 there wêre ‘such and such 
departments, so many graduates, and the like. ‘The details in 
the report, especially those relating to students abroad, to the 
position of libragies and museums, their utility to afd apprecia- 
tion by the public, would be of interest and well worth quota- 
tion, or at læst a short summary, if they were those of last year 
instead of those of four years ago. 
be of use to any one who undertakes to write a history of eduga- 
tion in Japan ; for any practical present use themmare they might 
as well remajn unpublished in the Archives sof the Education 
Department in Tokio. We can perceiyg nothing in the nature 
of things, or in the design or details of the r&ports to prevent 
them being produced regularly in the first half of the year 
succeeding that to which they refer. 


These reports may perhaps ° 
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IN a very interestingepaper in the neW number of the Asiatic 
Quarterly Review, Miss E. M. Clerke, writing on “ Arabic 
Analogies in Western Speech,” says that whole classes of astro- 
nomical, astrological, and geiferally scientific terms are a stand- 
ing memorial to the debt of cul@ire Europe owes to the East. 
Logarithm is a corruption of e?-jorezrzeem, and algebra of el-jabr 
uer lmukdbala, literally, the integration and comparison. Alembic 
is cl-andik, a retort, whence the Italifn /zmbiccare, to distil ; 
and nearly all the terms used in alchemy denote its Oriental 
origin. Star-names come from the same source: Algol is 
el-ghol, the ghoul; and Vega, a fragment of zasser-el-qwaga, the 
falling eagle. Most precious stones and minerals, as sapphire, 
emerald, bezoar, jasper, amber, antimony, are transparent dis- 
guises of Arabic originals; jewel itself is from juzhour. Simi- 
larly the names of poisons and remedies, as well as maladies, 
com® from Arabia: thus arsenic is ez-zernikh ; massage, the 
fashionable cure by friction, is from mass, to handle, and leprosy 
is an obvious corruption of e/-abras. Again, such words as 
spinach, endive, chicory, saffron, arrowroot, cotfon, hemp, 
carraway, cummin, and aloe are obvious derivatives from Arabic. 
The names of many flowers come from Arabia, by adoption from 
Persian, also fruits, as lemon and orange. Carat is an Arabic 
weight. Monsoon comes from zousen, a fixed time, and sirocco 
and simoom., ‘These and a hundred others given by Miss Clerke 
“go to prove that the world is one vast commonwealth of ideas, 
most widely shared by the classes least conscious of their 
indebtedness to foreign influence.” 


FATHER DECHEVRENS, of the Siccawei Observatory near 
Shanfhai, writing on a violent typhoon which visited that dis- 
trict On August 14, doing considerable damage, says that it was 
remarkable by the long persistency of the low pressures that 
continued from 3 a.m. on the 14th to § a.m, on the 18th, that 
is, ninety-three hours, during the whole of which time the wind 
blew hard, and during the two last days the rainfall rose from 
6 inches to 12. He says this is a singular and very rare pheno- 
menon, and to explain it he follows the typhoon all along its 
course. Like the typhoon of the same date in 1881, it came 
from the open sea. On the 11th the barometer at Manilla caused 
suspicion of a storm to the north-east of Luzon and east of For- 
mosa. The Loochoo Islands must have been passed on the 
afternoon of the 13th, and at noon on the 14th it reached the 
coast of China about Wenchow. Having got to the mainland, the 
storm proceeded for some time to the west through the province 

ef Kiangsi, and then was divided. One part recurved to the 
south-west towards Kwangsi and Tonquin, and is easily fol- 
low.d by observations made at Amoy and Hong Kong; the 
other part of the depression turned round to the north and got 
nearer to the Vang-tse River. On the morning of the 18th an 
entire change took place in the atmospheric conditions. The 
second depression was in its turn divided, and while the portion 
higher in latitude formed itself into a distinct storm and got 
away to the north, the ether part approached Shanghai and put 
back to sea through the mouth of the Yang-tse. When’ Shang- 
hai was placed beteen the two depressions, the aè, ngt' know- 
ing, as it were, towards which of them to flow, got rapidly calm, 
While the two centres were thus getting away in opposite direc- 
tions, the Giccawei baro neter rose without any strong wind 
blowing. This, concludes Father Dechevrens, is a new phase 
of this singular typhoon, the centre of which passgd very close 
to Shanghai without giving birth to*any gale, except the one 
that had preceded the division and the departure. It is to be 
h&ped that theJgarned writer may be able to give this typhoon, 
with the peculiarities here noted, the same detailed and thorough 
study that he gave that of 1881. In the latter instance he gave 
what may be called tt tife-history of a storm from its birth in 
the China Seas, almost to its dissipation far in the interior of 
he continent of Asia. : : 





e eo 
THE luminosity of insects has been lately studied in a very 
careful manner by Dr. Dubois, one of M. Bert’s students. The 
animal selected was the American cucujo, or Pyraphorus noctilu- 
cus. It has three 1€minéus organs—two prothoracic afd one 
ventral. Dr. Dabois opposes the view that the light results 
from direct Skidation of the substance of the luminous organe, 
by oaygen of the air coming through the tracheæ. In pure 
oxygen the luminosity is the same a® in air, and it is the same 
in pressures under one atmosphere. Nor does compressed oxy- 
gen affect it, and this gas cannot restpre the light when extinct 
in organs which yet respond to mechanical agents or elgctrigity, 
even when the préssure is raised to four atmos Jheves. The protho- 
racic plates give a good illumination in front, Idterally, and above, 
and serve when the insect walks in the dark; when it flies or 
swims, its fine abdominal lantern is unmasked (and the abdomen 
raised) throwing downwards an intense light with much greater 
range. The insect seems to be guided by its own light. If the 
prothoracic apparatus is quenched on one side with a little black 
wax, the cucujo walks in a curve, turning towards the side of 
the light. If both sides are quenched, the in;ect walks hesitatingly 
and irregularly, feeling the ground with its antenne, and soon 
stops. ‘Th2 light of the cucujo gives a pretty long spectrum 
from the red to the first blue rays; when tlfe light diminishes, 
this shortens somewhat on the side of the plud} but more on the 
other side. Tne maximum is about wave-length 528 u 56 (as in 
the solar spectrum), The light is move green than®that of 
Lampyris noctiluca, It is capable of photography, but does not 
develop chlorophyll. The prothoracic organs of six insects did 
not set a radio neter in motion, but *hey affected a Melloni pile 
slightly. No distinct electric action could be traced in the 
organs. Separated from the body, the organs are still brilliant. 
If the insect is deprived of water, it ceases to produce light ; and 
it recovers the power when plunged in water. Tne egzs may be 
dried to the extreme limit, at ordinary temperature, without 
losing their light-yielding power ; pat in water after eight days 
even, they become luminous again. Further, if the luminous 
organs are dried ¿z vzcwo, and pulyerised in a mortar, a little 
water (even if freed from gas by boiling) makes the mass 
luminous throughout. Dr. Dubois finds the photogenic sulfstance 
to be an albuminoid, soluble in water and coagulable by heat ; it 
enters into conflict with another substance, of the diastase 
group, and part of the energy thus liberated appears as Bight. 


Some experiments lately brought before the Paris Acidemy 
by M. Luvini, combine with those of other observers (he con- 
siders) in warranting the conclusion that ‘‘ gases and vapours, 
under any pressure, and at all temperatures, are perfect insu- 
lators, and cannot be electrified through friction, eithes with one 
another, or with solid or liquid substances.” ° 


THE Giornale d ‘AgricoRura e Commercio for August reports 
the discovery in West Africa of a new variety of coffee-plant, 
whose berry appears greatly to. resemble that of Arabia in 
appearance and flavour. It grows, however, not @n a shrub but 
on a tree nearly 7 feet high, which develops rapidly and yields 
an abundant crop. Arrangements are already being made for 
introducing its cultivation in favourable localities. 


THE additions to the Zoqogical Society’s Gardens during the 
past week include a Brown Capuchin (Cebus futuellus 2) from 
Guiana, presented by Messrs. Kühner, Hendschel, and ‘Co. ; a 
Macaque Monkey (Macacus cynomolgus 2) from India, pre- 
sented by the Countess de Geloes; a Yellow-footed Rock 
Kangaroo (Petrogale exant!hopus ?) from South gustralia, pre- 
sented by Mr. G. Langborne, Chief Officer s.s. Rome; a Common 
Squirrel (S ¿urus vulgaris), British, presented by Miss Gertrude 
Hud-on; two Lanner Falcons (Falko lanarius) from Eastern 
Europe, presented by the Baron D’Epremesifil; a Blue ani 


| Yellow Macaw (4ra ararauna) from South America, presented 
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by Mrs. George Quish ; a Gannet (Sula basana), British, pre- 
sented by Mr. J. H. Gurney, F.Z.S.; two Common Chameleons 
(Chameleon vulgaris) from North Africa, presented respectively 
by Mr. Charles T. Port, F.Z.S., and Mr. T, H. Carlton Levick ; 
a Common Viper (Vipera berus), Britia, pesented by Mr. W. 
H. B. Pain; a Porto Rico Pigeon (Columba corensis), a Trian- 
gMar-spotted Pigeon (Columba guiner), bred in the Gardens. 





OUR ASTRONOMICAL COLUMN 


M. THOLLON’s MAP OF THE SOLAR SPECTRUM.—M. 
Thollon, in the Bulletin wstronomigue for July, gives some in- 
teres tails concerning the great map of the solar spectrum 
which he presented to the Paris Academy of Sciences about a 
year ago. He hadecompleted an earlier design in 1879, but the 
positions of the lines in it had not been determined with the 
precision he desired. He therefore resolved to go over the 
work again, and to make a chart which should represent the 
positions, breadths, and relative intensities of the lines as faith- 
fully as possible. The work has required four years of con- 
tinuous toil to carry it from A to J, at which point M. Thollon 
now leaves it. M. Trépied proposes to carry it on to the violet. 
M. Thollon’s map shows the spectrum under four different 
aspects : as seen when the sun is ro° high, and the air contains 
but little water-vapour ; then as with the sun at 30° of altitude, 
first with the air saturated with water-vapour, and next when 
the air is very dry ;and, lastly, the solar spectrum as it would 
be seen outside oir atmosphere. ft is therefore easy to see 
which lines are truly Solar, which due to water-vapour in our 
atmosph¢re, and which to dry air. M. Thollon finds the dry- 
air lines limited to the great groups A, B, and a, which M. 
Egoroff ascribes to oxygen. Besides the water lines, which are 
arranged in seven groups, M. Thollon on a single occasion ob- 
served a vast number of tegluric lines between « and D, the 
special origin of which he was not able to determine. 

The measures were made with a very fine glass pointer, which 
allowed a bisection of a line to be made with great exact- 
ness, the probable error of an observation being less than 1/700 
of the interval between the D lines. The breadth of a line was 
determined by observing at what distance from its extreme 
point, the glass pointer was equal to it in breadth. The intensity 
of the lines were estimated by eye. The map, which will be pub- 
lished in the lzales de [ Observatoire de Nice, is zaore than 33 
feet in length, and embraces more than a third of the visible 
spectrum. From the scale on which it is drawn, the number of 
lines—about 3200—which it contains, the precision of the 
measures, and the fullness of the information given concerning 
the telluric lines, it will be, that which its author has striven to 

“ make it, the fullest and most perfect chart of the spectrum yet 
published. One of the,chief purposes which it will serve will be 
to afford information as to the occurrence of changes in the 
spectrum, and M. Thollon shows by a diagram of the spectrum 
between B and C that we have strong reason to suspect that 
several lines have greatly altered in intensity since the date of 


Angstrém’s famous chart, 

COMET "INLAY.—Mr. Finlay, of the Cape of Good Hope 
Observatorf, discovered a comet on September 26. It appears 
to be probably identical with Comet 1844 I., its elements being 
given by Dr. Ioletschek as follows :— 

T = 1886 Nov. 22°6821 Berlin Mean Time. 


o e i a 
299 14 21 


T-N ) 
2 = 48 35 55 > Mean Eq. 1886-0. 
z= 323 0 
log g = 0'08793 
Ephemerts for Berlin Midnight 
1886 R.A, Decl. Log a Log x Bright- 
. Mm. $ o i ness 
Oct. y9 18 8 10 26 40°2S, O'1442 O'I249 1°37 
*23 18 21 52 26 33°9 O'I4IO O'II73 1°44 
27 18 36 II 26 22°2 0'1378 O'IIO5 1°50 
18 51 6 26 47S. 0°5347 O°1044 1'57 


3I 
The brightness on September 26 is taken as unity. 


S r À . 
NEW MINOR PLANET.—A new minor planet, No. 260, wa% 
discovered by Herr Palisa at Vienna on October 3. 


New Comer.—A neW comet was discovered by Mr. E. E. 
Barnard on October 4. It was independently observed by Dr. 
Hartwig on the following night. October 5, 16h. 2m. G.M.T., 


R.A, toh. 37m. 24s. ; Decl. 123! N. Tt isgdescribed as bright 
and round. Daily motion + 1*5s. in R..a%, and + 3’ in Ded. 


Tue Purxowa Osservafory.--M. Strave has isved hi- 
Annual Report for the year ending May 25, 1886. D.sing thy 
year the fundamental determjnatiens of star places for 18850 
were regularly persevered in with the great transit instrument 
and the vertical circle.. With the former [Terr Wagner and his 
assistants, Wittrant and Harzer, observed 4785 transits, Wath 
the exception of 110 observations of the sun these reter each 
sively ta the 383 PulRowa fundamental stars. With the 
vertical circle Herr Nyrén obtained 739 complete ob ervation-, 
including 105 observations of the gin. The fundamental decli- 
nation determinations for 1885 would be almost vomjfeted, nat 
not Herr Nyrén wished to repeat the observations with a rever- 
sion-prism eye-piece attached to the instrument in order to 
investigate certain systematic discordances. Herr Romberg, 
observing with the meridian-circle, obtained during ihe yew 
4359 observations, chiefly of stars with large proper motion, 
comet stars, &c. The great 30-inch refractor has been introsted 
to Hermann Struve, and has been employed in observ.ng the 
fainter double stars of Burnham’s catalogues, the satelites of 
Mars, Saturn, and Neptune, the Maja nebula {discovered photo 
graphically at Paris), and Nova Andromeda, which was easily 
visible on January 27. M. Struve speaks in terms of the hignes: 
approval of the instrument, both as regards its optical power and 
as regards the mounting, the movement of the dome, &e. ‘The 
15-inch refractor has been used by H. Struve for o*taining 
micrometer measures of the brighter satellites of Saturn. He 
has obtained 42 comparisons of Japetus with Titan, 40 of Titan 
with Rhea, and 23 of Rhea with Dione. Herr Backtund his 
continued in charge of the -inch heliometer, and hay ine .ourél 
with it the relative positions of Jupiter’s satellites, for a determi- 
nation of the mass of Jupiter, and of the orbits of the satelite. 
He has also undertaken a series of measures to determine the 
parallax of Bradley 3077, which has a large proper motiung In 
the physical department of the Observatory Herr Hasselherg. 
using a Steinheil objective of 50 mm. aperture and 1'5 m, focal 
length, in combination with two bisulphide of carbon pris.ns, has 
succeeded in obtaining excellent photographic images of the 
solar spectrum. Between wave-lengths 4yooo to 4227 on 

ngstrém’s scale, he was able to count some 650 lines, where 1s 
Vogels map gives but 450 in the same space. During the 
course of the year 140 sun pictures were taken on IIo days. 


ASTRONOMICAL PHENOMENA FOR THE A 
WEEK 1886 OCTOBER 17-23 


(HOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on October 17 
Sun rises, 6h. 29m. ; souths, 1th. 45m. 24°2s. ; sets, 17h, 2m. ; 
decl. on meridian, 9° 20' S.: Sidereal Time at Sunset, 
18h. 46m. À 
Moon (at Last Quarter on October 20) ri&s, rgh. 15m.*; souths, 
2h. 55m.; sets, roh. 42m. ; decl. on meridian, 16° 55’ N. 







Planet Rises Souths Sets Decl. on meridian 
m. h. m. h. m. gy. 
Mercury 7 46 12 34 17 22 Ig 335. 
Venus... 5 18 Il 4 16 50 F325. 
Mars ... ... IO 45 14 43 18 41 22 45 S. 
Jupiter... 5 52 o II 25 16 58 6 350 
Saturn .. » 21 5I* ...0 5 53 we B55 21 19 N. 


* Yndicates that the rising is that of the 


Occultatiqns of Stars by the Moon (visible gt Greenwich) 
s Corresponding 
angles from ver- 


preceding evening. 


Oct. Star Mag. Disap. Reap. texto rehtfor 
inverted image 
a bh m. hom ee 9 o 
17... III Tauri . 5$ ... IQ 24 ... 20 I4 69 240 
17 . 117 Touri 6 4. 21 9... 22:17 we 339 322 
Dua BAG, 3538 ... 6... 053... I 23... 348 274 
23... 44 Leonis... .. 6 .. 2 6... 2 38 .. 344 271 
23... B.A.C. 3562 ... 64... 214... 249 ... 347 268, 
Oct. h. = 
20... 7... Saturn in conjunction with and 3° 16’ north 
° of the Moon. 
2I 4 Mercury at greatest ditance from thé Sun. 
22 2I Venus in conjunction with ®d ọ° 18’ north 


of Jupiter. 
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Sis "oR me vane G Specific heat 00737 00772 0'0768 0°0757 
l pe o jus t: Atomic heat ... 5°33 5'58 555 5°47 
U Cephei — o 52'2 ... 81 16 N. ... Oct. 19, 5 11 m Compounds of Germanium.—Oxides: There are two oxides of 
R Sculptoris I 21'7e.. 33 8S. 0. ,, 22, Af | germanium, namel Ge and GeO,. The former is ebtained 
Algol 3 0°8...40 31N.... 4, 19, 5 25 m | inthe hydrated condition by heating the corresponding chloride 
: » 22, 214 m | (GeCl,) wit} sodium carbonate solution ; on heating the pre- 
A Tauri < ~- 3 544... I2 10N....6 ,, 18, 0 46 m | cipitate in a current of carbonic anhydride, the water is expelféd 
. , PE 1» 21, 23 38 m | and the grayish-black oxide, GeO, remains, The higher oxide is 
R Canis Minoris... 7 24.. I0 12%. ... ,, 21, AT | obtained by burning germanium ins oxygen, or by decomposing 
S Cancri vee e 8 374.. 19 27N... 5, 21, 438m | the chloride, GeCl,, by water; it forms a dense white powder 
U Ophiuchi... 17 10°8 120N.... ,, 18, 4 25 m | slightly soluble in water, possesses both basic and acid proper- 
. and at intervals of 20 8 ties, the latter being, however, the m@e pronotnced. Sulphides: 
B Lyre... 18 45'9 ... 33 14 N. ... Oct. 18, 0 om | Two of these are likewise known, corresponding to tdaspawices. 
; » 21, 5 OM | The lower sulpRide, GeS, is obtained from the disulphide vither 
n Aquile . 19 46'7... 043N.... 5, 19, 2 oM by heating it with an excess of germanium if a current of car- 
, ; 23, 21 30 m | bonic anhydride, or by gently igniting it in a current of hydro- 
3 Cephei , 22 24°9...57 50N.... 5, 18, 2 om | gen; it forms.beautiful thin plates of almost metallic lustre and 
e M signifies maximum ; #z minimum. having a gray-black colour. Germanium disulphide, GeS,, is 
obtained by precipitating a solution of the dioxide by sulphur- 
AfLeteor Notes 


There are a large number of active radiants visible during the 
present week, the chief shower being the Orionids, R.A. 90%, 
Decl. 15° N. Other radiants are that of the Arie¢ids, R.A. 31°, 
Decl. 9° N. ; near y Aurigæ, R.A. 78°, Decl. 32° N. ; that of 
the Gemellids, R.A. 108°, Decl. 24° N. ; near u Leonis, R.A. 
143°, Decl. 28° N. ; and near Vega, R.A. 283°, Decl. 43° N. 
October 18 is a fireball date. 





° THE NEW ELEMENT, GERMANIUM) 


SOME months ago Dr. Clemens Winkler announced the dis- 

covery of a new element which he named germanium, a pre- 
liminary account of which has already appeared in these columns. 
Dr. Winkler has since been able to make a more systematic 
exafnination of the subject, and he now describes in detail the 
preparation and properties of the new element and also of a 
number of its compounds, The view he first held, that ger- 
manium occupied a position in the periodic system intermediate 
between antimony and bismuth, he now shows to be untenable, 
there being now no doubt that it is the ežasilicium of Mendele- 
jeff prophesied fifteen years ago. This latter view was, in fact, 
expressed by Richter, Mendelejeff, and Lothar Meyer shortly 
After the discovery of germanium. 

The new element occurs, as previously stated, in the recently- 
discovered mineral, argyrodite. Its isolation is, however, diffi- 
cult, especially from the presence of arsenic and antimony in 
minerals which accompany argyrodite. The formula assigned 
to the latter mineral is 3Ag.S,GeS,. 

The following is the best method for separating the ger- 
manium. The finely-powdered mineral is intimately mixed 
with an equal weight of soda and sulphur, and the whole sub- 
mitted to the action of a moderate red heat in a Hessian crucible. 
The product is powdered whilst still warm, and repeatedly 
boiled with water; the aqueous extract is slightly acidulated 
with sulphuric acid, and the precipitated sulphides of arsenic and 
antimony allowed to settle. On then adding a considerable 
excess of hydrochloric acid, the germanium sulphide is thrown 
down aa white voluminous precipitate ; this is gently roasted, 
then heated with concentrated nitric acid, and finally ignited. 
‘The germanium oxide obtained may be reduced by ignition in 
hydrogen. n 

Germanium has a melting-point apparently somewhat lower 
than that of silver—that is, about goo°—and at a temperature a 
little higher than éhis it appears to volatilise. Itecrysgallises in 
octahedra, is extremely brittle, has a perfect metallic lustre, and 
a grayish-white colour ; its specific gravity is 5'469 at 20°°4. Itis 
insoluble in hydrochloric acid, is readily dissolved by aqua regia, 
is convertef into a white oxide by nitric acid, amd into a soluble 
sulphate by concentrated sulphuric acid. A 

Determinations of the atomic weight of germaniem were made 
by estimating the percentage of chldfine in the chloride, GeCl,, 
and the number 72°32 was obtained as the mean of four experi- 
ents, this number agreeing closely with the atomic weight of 
Mendelejeff’s@kasilicium. 

The specific heat of the new element has been getermined b 
Nilsoneand Pettersson, at temperatures between 100° and 440°, 
with the followjpg refifts :— 


a Clemens Winkler, Journal f. prakt, Chemie, 1886, pp. 177-229. 


etted hydrogen with the addition of a considerable excess of a 
mineral acid ; it is then thrown down as a bulky white precipi- 
tate which is very appreciably soluble in water. Chlorides: 
The dichloride, GeCl,, is formed when hydrochloric acid gas 1s 
passed over heated pulverulent germanium or its sulphide ; it is 
a thin colourless liquid, which fumes strongly on exposure to the 
air. The tetrachloride, GeCl,, is produced by burning germanium 
in chlorine, or by distilling a mixture of shrann with mer- 
curic chloride ; it is a thin colourless liquid boiling at 86° C. 
and fuming in the air; its specific afavity at 18° is 1'887. 
Lodide: A tetriodide, GeI,, only is known, and is bestgobtained 
by heating germanium in iodine vapour ; it forms a yellow pow- 
der, melts at 144°, and boils between 350° and 400°; 





° 
AUSTRALASIA 


THE following have been quite recently received from 
Australasia :— 


Transactions and Proceedings of the New Zealand Institute 
for 1885, vol. xviii. (first of new series) (Wellington, May 1886). 
This volume commences a new series of these well-known 
Transactions, in which, ‘‘for convenience and economy” the 
size of the page has been reduced from the handsome royal octavo 
toa demy octavo size. The volume contains over 450 pages, and 
some 17 plates. Among the more important contributions which 
are printed in the 7yansactions may be noted the follofing :— 
Miscellaneous: E. Tregear, the Maori in Asia.—Dr. J. Haast, 
stone weapons of the Moriori and the Maori.—Rev. S. W. 
Baker, new volcano in the Friendly Islands.—Zoology: T. 
Jeffery Parker, skeleton of Notornis.s-T. White, 





feathers of 
two species of Moa.—A. Reischek, numerous papers on New 
Zealand birds.—W. Colenso, on the bones of a new species ‘of 
Sphenodon.—W. W. Smith, on the habits of Ocydromus 
australis.—J. W. Kirk, on a new species of Argonauta.—Geo., 
M. Thomson and Chas, Chilton, critical list of New Zealand 
Crustacea Malacostraca.—E. Meyrick, New Zealgnd Micro- 
Lepidoptera (Tineina, Pars.).—A. T. Urquhart, on the spiders 
of New Zealand (many new species described and figured).— 
J. W. Kirk, on some secies of Vorticella from Wellington 
describes thirteen species, of which two are given as new, and 
figured.— Botany: W, Colenso, on some newly-discovered 
cryptogamic plants of New Zealand, describes some fifty-nine 
species; two ferns, fourteen mosses, and forty,three Hepaticz, 
and hints that it may be the last lot of novelties that, owing to 
age, he may himself collect and describe.—On some new or 
rare native plants, chiefly phanerogams ; on Clianthus puniceus, 
Sol.—D. Petrie, on new species of native plants.—R. M. 
Lang, on classification of gAlge, and on the Fucoids of Banks 
Peninsula.—T. F. Cheeseman, three new species of Coprosma. 
—T, Kirk, additions to the flora of Nelson.—Geology: Capt. 
F. W. Hutton, the geology of Scinde Island ; new Tertiary shells ; 
the Wanganui system, with a catalogue of the Mollusca.—A. 
McKay, on the age of the Napier limestone.—Astronomy : 
Notes on the totaleeclipse Of the sun of Septgmber 9, 1885, 
Being a dizest of many communications.— Chemistry : W. Skey, 
on a new mineral (awaruite) from Barn Bay.—W. S. Hamilton, 
on platinum crystals in the ironsands of Orepuki Goldfield. 
Proceedings of the Linnean Society of New South Wales, vol. x. 
part 4, with 18 plates (Sydney, April 1886).—Dr. R. von 
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Lendenfeld, studies on Sponges: (1) the vestibule of Dendrilla 
cavernosa, sp.n.; (2) on Raphyrus luxonii, a new gigantic 
species from Port Jackson ; (3) Halme tingens ; (4) two cases of 
mimicryein Sponges (plates 39-43).—Op regent changes in the 
forest flora of the interior of New South Wales; notes how 
thesPine Scrub (Callitris) rapidly supersedes the angigspermatous 
trees. The larva of a beetle (Dzadoscus erythrurus) in part 
keeps the pine in check ; drought seems favourable to the de- 
velopment of the beetle, or et least, by affecting the vegetation 
of the pine, enable its ravages to be more felt.—On the Aus- 
tralian fresh-water Rhizopoda.—On an Alga forming a pseudo- 
morph of a siffceous Sponge.—On the dorsal papille of 
Ortcleedigaup. —F ourth addendum to the Australian Hydromedusz. 
—F. P. Ramsay and J. Douglas-Ogilby, descriptions of many 
new or rare fishe®—George Masters, catalogue of the de- 
scribed Coleoptera of Australia, part 2.—N. de Miklouho- 
Maclay and Wm. Macleay, the Plagiostomata of the Pacific, 
part 3 (plates 45, 46).—A. Sidney Olliff: Trogositide of Aus- 
tralia.—On a new species of Chrysophanus,—On Australian 
Ptinide.—W. A. Haswell, on some Australian Polycheta, 
part 1 (plates 50-55).—E. Meyrick, Australian Micro-Lepido- 
ptera.—J. Brazier, a new Ochidium.—New land and fresh- 
water Mollusca from New Guinea. 

Second series, vol. i. part 1, with 6 plates (May 25, 1886).— 
E. P. Ramsay and J. Douglas-Ogilby, descriptions of new 
Australian fishes; new species of fish from New Guinea; a 
new Coris from the*’New Hebrides.—E. P. Ramsay, on a new 
genus and species %f fresh-water toftoise from the Fly River, 
New Guinea (plates 3%6).—George Masters, catalogue of Aus- 
tralian €oleoptera, part 3.—F. Ratte, Crioceras australe, 
Moore (?), a Lower Cretaceous fossil from Queensland (plates 1, 
2).—Wm. Macleay, the insects of the Fly River, New Guinea. 
—C. W. de Vis, on some Geckos in the Queensland Museum. 
—A. S. Olliff, on a new Apaanipterous in<ect from New South 
Wales.—Wm. A. Haswell, on the myology of Petaurista 
taguansides—Capt. F. W. Hutton, the Mollusca of the Pareora 
and Oamaru systems of New Zealand. 

Proceedings of the Royal Society of Queensland, vol. ii. parts 

I and 2, June 1886, contain, among others :—W. E. Armit, 
notes on the philology of the islands adjacent to the south- 
eastern extremity of New Guinea (pp. 2-12), and on the 
Papuans (pp. 78-116).—C. W. De Vis, on the bones and teeth 
of a large extinct lizard (pp. 25-31, plates 1-3).—On an extinct 
Ornithorhynchus (pp. 35-40, plate 4).—On some new species of 
Salarias, and on a new species and genus of lizard (pp. 56-61). 
—On @fossil Saurian (pp. 181-192, plates 10-15).— Henry Tryon, 
on Queensland harvesting-ants.-W. A. Tully, short account of 
the measurement of the base-line in connection with the trigono- 
metrical survey of Queensland.—Baron von Miiller, on a new 
tiliaceous tree (Zieqgarpus Bancroftii) from North Eastern 
Australia. 
* Proceedings of the Royal Society of Tasmania for 1885 (Tas- 
mania, 1886).—From the records of the Proceedings it is inter- 
esting to learn that, though the Society has lost the exclusive 
control over the Museum and Gardens, which now are managed 
by trustees, some of whom are elected by the Society, yet the 
work of the Society continues to develop, and its library to 
increase. This volume is accompanied by a sketch-map, 
coloured, giving the general geolog&al features of Tasmania, 
by C. P. Sprent and R. M. Johnston; and a geological chart, 
by Mr. Johnston, showing the proposed provisional classification 
of the stratified rocks of Tasmania and their equivalents else- 
where.—Amé@ng the more important papers we note the fol- 
lowing :—R. M. Johnston, various memoirs on the geology and 
palzontology of Tasmania.—R. A. Bastow, on the mosses and 
Jungermania of Tasmania.—W. F. Pettard, new Tasmanian 
marine shells—Baron F. von Müller, notes on J. J. H. de 
Labillardiére (with a portrait). Capt. Shortt, earthquake- 
phenomena in Tasmania.—T. Stevens, on boring for coal in 
Tasmagfia. 














ON THE OCCURRENCE OF CELLULOSE IN 
° TUBERCULOSIS 


ELLULOSE, the principal constituent of the vegetable 

cell-wall, has beeg found to occur also in some animals ; 

the mantle of Phallusta mamillaris and of Cynthia, and the exter- 

nal coat of Salpa consist mainly of tunicin, or animal cellulose. 

Now a further very valuable contribution to our knowledge of the 

occurrence of this body has been made in Vienna by Herr Ernst 
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Freund, working at Prof.®E. Lifdwig’s labgrafory. Freund has 
succeeded in preparing from sqme of the organs and blood oí 
tuberculous persons a substance exactly resembling cellulose, 
and showing all the reactions which have hitherto been described 
as peculiar to the latter, The r€actions employed were The 
following :—(1) Conversion of cellulose when dissolved in 
concentrated sulphuric acid into dextroe on boiling with 
dilute sulphuric acid ; (2) resistance if treated with Sehultze’s 
reagent, a mixture of enitric acid and chlorate of potas® 
sium; (3) yielding of a collodion-like mass by the action of 
nitric acid and ether ; (4) assuming a blue colour by the action 
of iodine in presence of concentrated sulphuric acid or chloride 
of zinc solution ; (5) assuming a violet colour by the "action of 
a naphthol when dissolved in concentrated sulphuric acid 
(Molisch’s reaction) ; (6) insolubility in common (ind:fferent) 
solvents (dilute alkalies) ; (7) solubility in a solution of cupric 
hydroxide in ammonia. The substance obtained from miliary 
tubercles and from the blood of tuberculous persons was sub- 
jected to ultimate analysis in three cases, and yielded between 
45'12 and 44°70 per cent. C, and between 6°41 and 6°19 per 
cent. H ; while 44°74 per cent. C and 6°17 per cent. H corre- 
sponds to CH0. A quantitative determination of the cellu- 
lose of the tubercles has not been made, ‘Ihe researches 
were carried out on material from twenty-five tuberculous 
and thirty non-tuberculous cases. The tuberculous material 
(lungs, spleen, peritoneum with miliary tubercles, blood) em- 
braced cases of conglomerated as well as of infiltrated tubercu- 
losis in the different stages of the disease. The non-tuberculous 
material examined was taken partly from healthy organs, partly 
from organs affected by various diseases—as, e.g., from pneu- 
monia, emphysema, pulmonary gangrene--and failed to sho 
any of the reactions described above. Carcinomatous, sarcn- 
matous, lupoid, syphilitic, and other non-tuberculous granulations 
were also examined with negative results. From his researches 
Herr Freund makes the suggestion that in tuberculous gravths 
and in the blood of tuberculous persons cellulose forms an 
intrinsic constituent. ‘We need not refer to the importance an Ì 
suggestiveness of Freund’s discovery for pathological science, 
making further researches on this subject very de-irable. 





DISINFECTION BY HEAT 


“HE Annual Report for 1884. of the Medical Officer of the 

Local Government Board contained a memoir, by Dr. He 

F. Parsons, on the subject of disinfection by heat. Of this 
memoir the leading points are here given. 

In considering the applicability of heat as a means of disin- 
fection, several distinct questions present themselves for solution. 
It has first of all to be determined what degree of heat ann 
duration of exposure are necessary under different conditions, a> 
of moisture and dryness, in order to destroy with certainty the 
activity of the contagia of infectious diseases. ° 

We have next to ascertain how the required degree of heat e 
may be made to penetrate through bulkg and badly conducting 
articles, e.g. of clothing and bedding, for the disinfection of 
which the application of heat is especially employed. 

We have also to learn whether such articles can be submitted 
to the required degree of heat without injury, for if not, disinfec- 
tion presents little advantage over destruction. ° 

After giving a résumé of the results of previous experiments 
to ascertain the degree of heat necessary to destroy the contagia 
of infectious diseases, from those of Dr. {Ienry published in the 
Philosophical Magazine for 1831, to those of Koch and his cv- 
adjutors (Aditthetlungen aus dem kaiserlichen Gesundhetsamte, 
Berlin, #8819, the author states the results o% a series of experi 
ments made by him in conjunction with Dr. Klein, who prepared 
the infective materials, and, after these had been exposed to 
disinfecting processes, tested the results by inoculation on ani- 
mals ; control Moculations with unheated portions bf the same 
materials being also in all cases made. 

The follofving were the infective materials employed :— 

(1) Blood of guinea-pig dead of anthrax, containing bacillus , 
anthracis without spores. ° 

(2) Pure cultivation of bacillus anthracis in rabbit broth, wieh- 
out spores. = 

(3) Cultivation of bacillus anthracis in gelatine, with spores. 

(4) Cultivation of bacillus of swine feyer (infectious pneumo- 
enteritis of the pig) in pork broth. es: 

(5) Tuberculous pus, from an abscess in a guined-pig,whijch had 
been inoculated with tubercle. 
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Infectious pneuméeenteritis of the Pig (swine fever) has been 
‘shown by Dr. Klein toebe caused by the introduction into the 

body of the affected animal of a specific bacillus. This disease 
-among pigs is highly infectious, the contagium being transmis- 
‘sible from pig to pig through the air, and persisting in infected 
buildings in a similar manner tô the observed behaviour of small- 
pox and scarlet fever among human beings; and, though not 
gransmissible to mankind, it, can be inoculated upon rodents, 
-although in the latter animals it is net contracted by infection 
received through the air. 

The experiments on the disinfecting power of dry heat were 
mostly mgde in a copper hot-air bath, or in one improvised of 
flower-pots, and furnished with a Bunsen’s regulator ; those with 
steam were made in a felt-covered tin cylinder, through which 
passed a stream of steam from a kettle beneath. 

The mode of procedure in exposing the materials to heat was 
s follows :—Strips of clean flannel were steeped in the respec- 
tive infective fluids, dried in the air, wrapped separately and 
loc€ely in a single layer of thin blotting-paper, and suspended 
in the centre of the apparatus in company with a thermometer, 
so placed that its bulb was close to the packets of infected 
material. 

The following were the results of the experiments with dry 
heat :— 

Anthrax bacilli without spores were sterilised by exposure 
Tor BYE minutes only to adry heat varying between 212° and 
218° F. ` 

Spore-bearing cultivations of the bacillus anthracis, on the 
‘other hand, did not lose their vitality by a two hours’ exposure 
tg 220° F., but were sterilised by exposure for four hours to 
.220°.F., or one hour to 245° F. 

A rabbit inoculated with swine fever virus which had been 
-exposed to dry heat varying between 212° and 218° F. for an 
hour remained well ; but one inoculated with virus exposed to a 
simifur heat for only five minutes, died of swine fever after nine- 
steer days, the usual time of death after inoculation being between 
five and eight days. : 

Guinea-pigs inoculated with tuberculous pus exposed for five 
minutes to 220° F, remained well. . 

The foregoing results, as far as regards anthrax, are far more 
favourable to the efficacy of dry heat as a disinfecting agent than 
those of Koch. It appears that the spores of the bacillus an- 
thracis lost their vitality, or at any rate their pathogenic quality, 
-after exposure for four hours to a temperature a little over the 
boiling-point of water, or for one hour to a temperature of 245° F. 
Non-spore-bearing bacilli of anthrax and of swine fever were 
rendered inert by exposure for an hour to a temperature of 212°- 
218°, and even five minutes’ exposure to this temperature sufficed 
‘to destroy the vitality of the former, and impair that of the latter. 

As none of the infectious diseases for the extirpation of which 
emeasues of disinfection are in practice commonly required are 
‘known to depend upon the presence of bacilli in a spore-bearing 
scondition, it is concluded that, as far as our present knowledge 
goes, their contagia ara not likely to retain their activity after 
being heated for an hofir to 220° F. 

In the experiments with steam the results were conclusive as 
to the destructive power of steam at 212° F. upon all the con- 
tagia submitted to its action. . In one instance only was there 
‘room fomsuspicion that the disinfection had not been complete : 
this was in the case of the highly-resisting anthrax spores, 
iy ee to steam for five minutes only: the animal had six days 
:atterwards a swelling at the seat of inoculation, but remained 
‘well. On the other hand the animals inoculated with anheated 
iportions of the same materials all died. ` 

These results arg in accordance with those of Moch, Gaffky, 
and Loffler, and it may be considered established that the com- 
plete penetration of an object by steam heat for more than five 
iminutes is sufficient for its thorough disinfection. 

In view %f the above satisfactory results it evas not deemed 
‘necessary to make any experiments as to the disinfecting power 
of steam at higher temperatures or under pressures its efficacy 
being taken for granted. * 

Dr. Klein, found that boiling in water for only one minute was 
swfficient to render inert the spores of the bacillus anthracis, 
although it is™known that some of the spore-bearing non- 
pathogenic bacillisare only destroyed by prolonged oiling, or by 
a moist temperature above the boiling-point. 

Some observations &@re made on the destruction of lice by 
heat. | It wes*f6und that the eggs of lice could be conveniently 
hatched by tying up tightly in muslin a small piece of the gar- 
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ment on which they were deposited, and carrying it about for a 
week or two in a warm pocket. Tested in this way no develop- , 
ment was found to take place in eggs of lice which had been 
exposed for one hear to 300° F. dry heat, for one hour to 
230° F. dry heat, of foi tån minutes to steam at 212° F., or which 
had been boiled for five minutes in water. The maximum heat 
which lic# or their eggs will bear with impunity was etot 
ascertained. 

In order to secure the thorough,and certain disinfection by 
heat of porous articles likely to retain infection, such as clothing 
and bedding, it is necessary that the heat should be made to 
permeate the articles in every part togsuch a degree and for such 
a length of time as to destroy all infectious matter which they 
may contain. eè 

It has been remarked that such articles aw bedding and blan- 
kets are the highest outcomes of the ingenuity of man to check 
the passage of heat from one side of the object to the other. It 
is no wonder, therefore, that they should be found difficult of 
penetration by heat. Even thin layers, however, of badly con- 
ducting substances interpose a considerable barrier to the passage 
of dry heat. The following experiment was made to ascertain 
how far the inclosing of infective objects in blotting-paper or 
test-tubes plugged with cotton wool (as in Dr. Koch’s experi- 
ments) hindered the full access of heat to them. . 
. Two similar registering thermometers were taken: the bulb 
of one was tied up in a single layer of thin white blotting-paper, 
that of the other was placed in a test-tube inch wide in such a 
manner as not to touch the sides, and a plyg of white ‘cotton 
wool 1 inch deep was pushed into the tule around the stem of 
the thermometer, but not as far as the bulb. Both the paper 
and cotton wool were previously dried. The two thermometers, 
together with another with bare bulb, were then hung up in a 
hot-air bath. Heat being applied, the thermometers were read 


half-hourly as follows :— e 
Readings of thermometer with bulb 
Time from lighting Bare In paper In tube 
oR °F, °F. 
4 hour 162 147 151 
I hour 212 193 196 
th hour ... 234 213 ies 219 
2 hours 242 ey 236 ie 238 
2h hours... 244 ` 244 D 244 


The following experiment was made with a thermometer having 
the bulb covered with a single layer of blanket and placed in the 
hot-air bath already heated :— . 


‘ e 
Thermometer Thermometer 


Time from placing in 


i vi T 
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$ hour 246 oh 23 Ie 
1 hour 260 a 250 
I$ hour 266 254 é 
2 hours 268 sii 263 
24 hours 268 EA 264 


Experiments made with larger articles and apparatus showed 
how difficult it was to secure the penetration of a dry, heat suffi- 
cient for, disinfection into the interior of such an object as a 
pillow. It was onlf effected by employing a high degree of 
heat, or by continuing th@exposure during many hours, length 
of exposure compensating for a lower degree of heat. On the 
other hand heat in the form of steam penetrates much more 
rapidly than dry heat. Thus a thermomet@r in a roll of dry” 
flannel placed in a hot-air bath at 212° F., at theeend of an hour 
registered only 130° F. In the same roll, placed in the steam 
cylinder for ten minutes, the thermometer marked 212° F. Ex- 
periments on the large scale were equally conclusive. The causes 
of the superior penetrative power of heat in the form of steam 
over hot air appear to be :— 

(1) The large amount of “atent heat in steam, set free.on its 
condensation. In hot dry air, on the other hand,.the evapora- 
tion of hygroscopic moisture takes up heat and delays the attain- 
ment of the required temperature. , i 

(2) Steam, on condensation into water, occupies but a very 
small fraction of itsformer volume and thus rgakes room for 
wore. Hot air in cooling diminishes in volume in much les 
proportion. 

(3) The heat evolved in the moistenimg of a dry porous sub- 
stance. In the centre of a highly-dried roll of flannel placed 
in. the cylinder in a current of steam at 212° F5 a thermometer, 
after five minutes’ exposure, registered 239° F. : 
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e (4) The higher specific heat of steam than of air, 

(5) The greater diffusive power of steam than of air. 

(6) The effects of pressure. By applying steam under pressure, 
relaxed and reapplied from time to time, so as to displace the 
cold airremaining in the interstices of the .materia], we havea 
means of considerably increasing the henefrative power of the 
steam, 

ah view of the superior efficacy of steam, both inthe destruc- 
tion of infective matters and in the penetration of badly-conduct- 
ing materials, some experiments were made with moist air in 
the hope that it might be found possible to obtain the advantages 
of the use of steam without its drawbacks. 

In these expergnents either an evaporating vessel containing 
water was placed at the bottom of the hot-air chamber, or steam 
evol ee separate boiler was led into the chamber by a pipe. 

An attempt wasemade to measure the degree of humidity of 
the air by suspending in the chamber two maximum-reagistering 
thermometers arranged side by side, one of them having its bulb 
covered with gauze kept moist by dipping in a phial of water, 
as in the wet-and-dry-bulb arrangement employed by meteoro- 
logists. It appears, however, that there are no tables or 
formule in existence by which the degree of humidity of the air 
corresponding to a given difference between the wet and dry 
bulb thermometers at these high temperatures can be ascer- 
tained. The conditions in a heated chamber are so different 
from those met with in meteorological practice, that it is doubt- 
ful whether the relative humid.ty of the air could be obtained in 
this way with any great degree of accuracy; but a comparison 
of the readings of the wet and dry butb thermometers was found 
in practice to be usefubas a rough indication of the dryness or 
dampness of the air, although the readings could not be reduced 
to a common measure. 

The experiments seen to show conclusively that moistening 
the air of the heated chamber diminishes the time necessary for 
the penetration of heat intp a badly-conducting object. As 
examples the following observations may be quoted. They 
were made in an iron chamber heated by a furnace underneath, 
and furnished with a pipe by which steam could be admitted. 


No steam Asmalljet Large jet 
admitted Symited admitted 
Maximum rea lings of ( Dry bulb 299° F. ... 299° F. ... 249° F. 
thermometers hung 
up in chamber. ... ( Wet bulb 146° . 165° 190° 


. 188° 


of similar pillows exposed for 


Temperature attained in centre 
i 136° 
one four in heated chamber 


The moistening of the air of the heated chamber by either 
method was further found to have the advantage of rendering 
more eqfiable the distribution of temperature in different parts 
of the chamber, thus tending to prevent scorching of the articles 
ptaced therein. 

On the other hand it was not found that the presence of 
moisture in proportions such as these, or even greater, increased 
the disinfecting effect at the temperature employed ; spores of 
the bacillus anthracis retained their vitality equally well in 
heated air whether it were moist or dry; thus they caused the 
death of a guinea-pig after exposure for art hour to a tempera- 
dry bulb 220° F. 
wet bulb 190° F. 
current of steam at 212° F. was sufficient to render them inert. 

To avoid risk of*injury to articles subjected to disinfection by 
heat is an important practical question, not only on account of 
the value of the articles themselves, but also because, if the 
exposing of such articles to heat be attended with risk of injury, 
there is danger Jest, to avoid this risk, they may not be suffi- 
ciently heated to insure disinfection. The following are the 
principal modes in which injury may occur ; they are somewhat 
different in the case of steam from tMat of dry heat :— 

1. Scorching or partial decomposition of organic substances 
by heat. In its incipient stages this manifests itself by changes 
of colour, changes of texture, and weakening of strength. 

2. Overdrying, rendering materials brittle (by dry heat). 

3. Fixing of,stains, so that they will notwash out. 

4. Melting of fusible substances, as wax and varnish, and 
ignition of matches accidentally left in pockets. 

5. Alterations in coleur, gloss, &c., of dyed and finished 
goods. 

6. Shrinkage ¢nd felting together of woollen materials. 


ture of whereas*five minutes’ exposure to a 
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7, Wetting (by steam). > s 

Scorching begins to occur at differea?t temperatures with 
different materials, white woel being soonest affecte]. Ji is 
especially apt to occur where the heat is in the radiant form. 
To avoid risk of scorching the heat, should not be allowed mach 
to exceed 250° F., and even “this temperature is too high for 
white woollen articles. g 

By a heat of 212° and upwards, whether dry or mist, many 
kinds of stains are fixed in fabrics so that they will not wash oute 
This is a serious obstacledn the way of the employmen: of heat 
for the di§infection previous to washing of linen, &c., soiled by 
the discharges of the sick. 

Steam disinfection is inapplicable*in the case of leagher, or of 
articles that will not bear wetting. It causes a certain 
amount of shrinkage in textile materials, about as much 
as an ordinary washing. The wetting effect of the steam may 
be diminished by surrounding the chamber with a jacket con- 
taining steam at a higher pressure, so as to superheat the steam 
in the chamber. 

For articles that will stand it, washing in boiling water (Rith 
due precautions against re-infection) may be relied on as an 
efficient means of disinfection It is necessary, however, that 
before boiling the grosser dirt should be removed by a pre- 
liminary soaking in cold water. This should be done before 
the linen leaves the infected place. 

The objects for which disinfection by dry heat or steam is 
especially applicable are such as will not bear boiling in water, 
e.g., bedding, blankets, carpets, and cloth clothes generally. 

Apparatus for disinfection by heat may be classified as 
follows :— 

(a) By hot air— . 

I. Apparatus in which the heat is applied to the outside o 
the chamber, and the products of combustion do not 
enter the interior. 

2. Apparatus in which the heated 
enter the interior. 

3. Apparatus heated by steam or hot water circulatity in 
closed pipes. 

4. Apparatus in which air previously heated is blown into 
the chamber. 

(b) By steam— 

5. By a current of free steam. 

6. By steam confined in a chamber at pressures above that 
of the atmosphere. 

The most important requisites of a good apparatus for disir™ 
fection by heat are (a) that the temperature in the interior shall 
be uniformly distributed ; (4) that it shall be capable of being 
maintained constant for the time during which the operation 
extends ; and (c) that there shall be some trustworthy in lication 
of the actual temperature of the interior at any given moment. 
Unless these conditions be fulfilled, there is risk, on the one 
hand, that articles exposed to heat may be scorched, or on the 
other hand, that through anxiety to avoid such an accident the 
opposite error may be incurred, and that the articles may not be 
sufficiently heated to insure their disinfeetion. 

In dry-heat chambers the requiremeft (a) is often very far 
from being fulfilled, the temperature in different parts of the 
chamber varying sometimes by as much as 100%. This is 
especially the case in apparatus heated by the direct app"ication 
of heat to the floor or sides of the chamber. The distrsbution of 
temperature is more uniform in proportion as the source of heat 
is removed from the chamber, so that the latter is heated by cẹr- 
rents of hot air rather than by radiation. ẹ 

Thereeis a marked difference between the distribu:ion of 
temperature in a chamber heated primarily by radiant heat and 
in one h@ated® by the admission of hot air ow steam. Radiant 
heat is most intense close to its source, diminishinz rapidly as we 
recede therefrom. Also it does not turn corners, aml thus 
objects lying behind others are screened from it, except so far as 
it may be reflected upon them from other surfaces? The rays 
strike the walls of the chamber and objects therein, so that these 
are more higaly heated than the air, which becomes heated only 
secondarily by contact witl? them. 

On the other hand, if air already heated, or steam, be ad- 
mitted into a chamber, the temperature tends to equalise itself $n 
the different parts, and the walls and solid @8ntents of the 
chamber do mot become hotter than the air. « 

In chambers heated by gas, when once the required tempera- 
ture has been attained, but little attention? #necegsary to maintain 
it uniform, and in the best-made apparatus this etetegazdically 
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performed by a thermo-regulator. On the other hand, in 
apparatus heated By*goal or coke the temperature continually 
tends to vary, and can enly be maintained uniform by constant 
attention on the part of the stoker. 

In very few hot-air chambers did the thermometer with which 
the apparatus was provided afford*a trustworthy indication of the 
temperature of the interior; if some instances there was an 
error of as much as 100° F. This is due to the thermometer, 
for reasons of safety and accessibility, being placed in the coolest 
part of the chamber, and to the bulb being inclosed for protec- 
tion in a metal tube which screens it from the full acce&s of heat. 
The difficulty may be overcome by using, instead of a thermo- 
meter, a pyrometer actuated by a metal rod extending across the 
interior of the chamber. 

In steam apparatus the three requirements above mentioned 
are all satisfactorily met, and for this reason, as well as on account 
of the greater rapidity and certainty of action of steam, both 
in penetrating badly conductive materials and in destroying 
contagia, steam chambers are, in Dr. Parsons’s opinion, greatly 
preMrable to those in which dry heat is employed. 

It is important that the arrangements of the apparatus, the 
method of working, and the mode of conveyance to and fro, 
should be such as to obviate risk of articles which have been 
submitted to disinfection coming into contact with ethers which 
are infected. 

The latter part of the Report is taken up with descriptions of 
the various forms of apparatus in use for disinfection by heat, 
and accounts of experiments made with a view to test their prac- 
tical efficiency. 





° ON THE FRACTIONATION OF YTTRIA? 


HAVING already explained the methods of chemical fractiona- 
tion, it may be useful now to describe some of the results 
yielded by an extended perseverance in these operations. 

I fhust, in the first place, explain that my work has been con- 
fine® to a limited and very rare group of bodies—the earthy 
bases contained in such minerals as samarskite, gadolinite, &c. 
These have been repeatedly put through the fractionation mill 
by other chemists, but the results have been most unsatisfactory 
and contradictory, no sufficiently good test being known whereby 
the singleness of any earth got out by fractionation could be 
decided, except the somewhat untrustworthy one of the atomic 
weight. I say wntrustworthy, because it is now known that 
feactionation, unless it is pushed far beyond the point to which 
some Continental chemists have even carried it, is quite as liable 
to give mixtures which refuse to split up under further treatment 
of the same kind, as it is to yield a chemically simple body. 
This I have fully gone into in my paper ‘‘ On the Methods of 
Chemical Fractionation.” The unsatisfactory nature of frac- 
tionation work may be seen from expressions used, in private 
letters to me, by some of the eminent chemists who have almost 
made this method their own. One writes—‘‘ It is very tiresome 
working with the rare earths, as we never can be sure when we 
have got a definite result. There will never be an end to their 
history. Iam very tir€d of it, and am much inclined to give it 
up.” Another writes—‘‘ Unfortunately I commenced my re- 
searches on the rare earths with too litile material, and I have 
not had the courage, at my age, to recommence the work on 
more abwndant material. The further I advance in my work 
the more I am convinced that no known method permits of the 
cqgmplete separation of these different earths one from the other.” 
A third writes—‘‘ One loses so much material in the separations 
that it appears to me scarcely possible, with the materml avail- 
able, to arrive at a successful solution of the question.” I could 
multiply similar quotations, all breathing the *samg almost 
despairing spirit. 

It would certainly not have been prudent on my part to invite 
a time-honoured comparison, and ‘‘rush in” where so many 
eminent meh ‘‘ fear to tread,” were it not that good fortune had 
placed in my hands a physical test for these obscure molecular 
groupings which is of the most exquisite sensitiveswess. I refer 
to what I have for shortness called tHe Radiant-Matter test. 

It is wellknown that a:limited group of these rare earths, 
when phosphoresced ¿sz vacuo, yield discontinuous spectra. The 
method adopte@*to bring out the spectra is to treat the substance 
under examination with strong sulphuric acid, drive off excess of 
acid by.heat, and finally to raise the temperature to dull redness. 
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It is then put into a radiant-matter tube of the form shown ia 
Fig. 1, and the induction spark is passed through it after the 
exhauslion has been pushed to the required degree. The phos- 
phorescence occurs beneath the negative pole. As each gaseous 
molecule, carrying „its charge of negative electricity with it, 
strikes the earthy stphabe, it has a tendency to part with its 
charge, provided it finds a body ready to take up the electricity ; 
otherwise it®retains its charge. Bodies like yttrium sulphate, 
&c., easily take the electric charge, and under the stimulus 
phosphoresce, emitting light whose gvaves tend to collect round 
definite centres of length. The phosphorescent light which the 
discharge evokes is best seen in a spectroscope of low dispersion, 
and with not too narrow a slit. Ineappearamee the bands are 
more analogous to the absorption-bands seen in salajas: of 
didymium than @0 the lines given by spark spectra, Examined 
with a high magnifying power, all appearance of sharpness gene- 
rally disappears: the scale measurements must therefore be 
looked upon as approximate only ; the centre of each band may 
be taken as accurately determined within the unavoidable errors 
of experiment, but it is impossible to define their edges with 
much precision. The bands are seen much sharper when the 
current first passes than after the current has been passing for 
some time and the earth has become hot. On cooling, the sharp- 
ness of the bands re-appears. 

As a general rule, the purer the earth the sharper the band, 
and when impurities are removed to the utmost extent, the 
sharpness is such as to deserve the name of a line. This may be 
illustrated by mixing together yttria and @lime. Lime phos- 
phoresces with a continudts and yttria with a discontinuous 
spectrum. Mixed together, the phosph®rescing energy of the 
lime does not spend itself over the whole spectrum, bug concen- 





Qs 


Ser 


C PS 


FIG. T. , 
eo 

trates itself in greatly reinforcing the yttria bands, A molecule 
of yttria vibrating with a definite wave-length gives a nearly 
sharp line, but the molecule of lime with which it is weighted 
has no special tendency to vibrate to one wave-length nfore than 
another. . The yttria induces the right vibration in the adjacent 
molecule of lime; but this lime, once set in vibration, cann®t 
confine itself to the exact wave-length required, and overflows a 
little on each side, and the result is a widening and blurring of 
the bands, becoming greater in amount as the extraneous earth 
increases in quantity. ə 

To this rule one exception occurs. The body which I have 
named Sô, or 609, is*remarkable for the great sharpness of its 
phosphorescent line, and @ have noticed scarcely any variation 
in its sharpness, however large the bulk of extraneous earth 
associated with it. This line, however, is sharper and brighter 
when the current is first turned on than it is Alter the earth has 
been phosphorescing for a minute or so, ` 

In the Bakerian lecture on yttrium delivered before the Royal 
Society (Ail. Trans. Part 3, 1883), I descriked the phosphor- 
escent spectrum given by this element, and in the address which 
I have had the honour of delivering before this Section I gave a 
drawing of the spectrum of yttrium, together with a sketch of 
the train of reasoning by wifich I had been led to the gpinion 
that excessive and systematic fractionation had split up tkis stable 
molecular group into its components, distributing its atoms into 
several groups, with different phosphorescent spectra, 

No longer than twelve months ago the name yttria conveyed 
a perfectly definite meaning to all chemists. It qeant the oxide 
@ the elementary body yttrium. I have in my possession speci- 
mens of yttria from M. de Marignac (considered by him to be 
purer than any chemist had hitherto ebtained), from M. Cléve 
(called by him ‘‘purissimum”), from M. de Boisbaudran (a 
sample of which is described by this eminent chemist as ‘‘ scarcely 
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es 
séiled by traces of other earths”), and also many specimens pre- 
pared by myself at different times and purifiel up to the highest 
degree known at the time of preparation. Practically these 
earths are all the same thing, and up to a year ago every living 
chemist ‘would have described them gs identical, z.e. as the 
oxide of the element yttrium. They are almost indistinguishable 
onefrom the other both physically and chemically, ayd they give 
the phosphorescent spectra ¢z vacuo with extraordinary brilliancy. 
This is what I formerly called yttria, and have more recently 
called ofd yttria Now thes® constituents of old yttrium are not 
impurities in yttrium any more than praseodymium and neo- 
dymium (assuming them really to be elementary) would be im- 
purities in didymfim. Thêy constitute a veritable splitting up 
of thespivéam molecule into its constituents. 

The plan adopted in the fractionation of yttri#does not differ 
in principle from Phe methods described in my former paper 
«< On the Methods of Chemical Fractionation.” Dilute ammonia 
is added to a very dilute solution of the earth in only sufficient 
quantity to precipitate one half. After standing for several 
hours the precipitate is filtered. After each fractioning the 
filtrate is passed to the left and the precipitate to the right, 
and the operations are continued many thousand times. 

The diagram (Fig. 2) shows the scheme clearly, with the 
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till it desêrves to be called a line; then come a close pair of 
greenish-lftue lines, GB (A 549 and A 54% mean 545); then a 
red band, G¢ (A 619), then a deep regi band, Gn (A 647), next a 
yellow band, Ge (A 597), then another green band, Gy (A 564) ; 
this (in samarskite and cerite yttria) is followed by the orange 
line S35 (A 609). e The samarium bands remain at the highest 
part of the geries. These, I am satisfied, are also separable, 
although for thè present I have scarcely touched them, having 
my hands fully occupied with the more easily resolvable earths. 
The yellow band, Ge, and green band, Gy, may in fact be due 
to a splitting up of samarium. 

Until we know more about these bodies I refrain from naming 
them, but will designate them pro@isionally by the mean wave- 
length „of the dominant band. If, however, for the sake of 


easier ‘discussion among chemists a definite name is thought to : 


be more convenient, I will follow the plan frequently adopted in 
such cases, and provisionally name these bodies as shown in the 
table given below. 
The initial letters S and G recall thé origin of the earghs 
respectively from Samarskite and Gadolinite. 
_ Not only has yttrium, been split up by subjection to fractiona- 
tion, but samarium, as I have hinted above, is likely to prove 
equally unable ¢o resist this operation. In the phosphorescent 
spectrum of samarium sulphate the line S8 (609) is one of the 
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direction the precipitates and solutions travel. Limite space, 
even on a large diagram, prevents me frost giving more than a 
few operations, but they willebe suffictent to satisfy you that 
enormous patience, a large amount of material, and a not in- 
significant number of bottles, are yequisites for succesful fyac- 
tionation. Such proceedings fre fedious enough even in theii 
narration, but no mere words can enable any one to realise the 
wearisome character of these operations when repeated day by 
day, month after month, on long rows of Winchester quay 
bottles. , ° 

After a certain time, on examining the series of earths in the 
lowest line of bottles, their phosphorescent spectra are found to 
alter in the relative intensities of Some of the lineg, and ulti- 
mately different portions of the fractionated earths show spectia 
such as I have endeavoured to illustrate at the foot of the 
diagram (Fig. 2), where I give the spectra of five components of 
yttrium. hd” 

The final result to which I have come is that there are certainly 
five, and probably eight, constituents into which yttrium may be 
split. Taking the constituents in order of approximate bas city 
(the chemical analogue of refrangibility), the lowest earthy con- 
stituent gives a deep blue band, Ga (A 482) ; then there is ò 
strong citron band, G3 (A 574), which has increased in sharpnes> 
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constituents. When yttria is added to samaria this line is deve 

loped in greater intensity, as yttria has the power of deadening 

the other bands of samarium, while it does not seem to affect the 
° 
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Deep blue ... 8°931 482 4304 Ga New 
Greenish-blue New, orthe Z3 of 
(mean of a¢ 9'650 545 3367 GB M. de Bois'au- 
close paire den 
Green....... o 9'812 564 3144 Gy New 
| New, or the Za o 
Citron ......... 9'890° 574 3035 Gë M. de Boisbar:- 
l djan X 
Yellow......... 10'050 597 2806 Ge New è 
Orange 10'129 609 2693 Sò sew 
Red ,....ẹ---- I0O'I85 619 2611 GE , New 
Deep red...... 10'338 647 2389 Gn New , 
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a 
line Së. Several circumstances, however, Bip oe show that 
although line SS accompanies samarium with the st pe. 
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tinacity, it is not so integral a part of its spectrum as the other 
red, green, and orafigtglines, Foninstance, the chemical as well as 
physical behaviour of these line-ferming bodies is different. On 
closely comparing the spectra of specimens of samaria from dif- 
ferent sources, line Sô varies much in intensity, in some cases 
being strong and in others alfnost*ahsent ; the addition of yttria 
is found greatly to deaden the fed, orange, and green lines of 
samarium, while yttria has little or no effect on the line Sô; 
again, a little lime entirely suppresses line Sô, while it brings 
out the samarium lines with increased wigour. Finally, attempts 
to separate line Sd from samarium and those portions of the 
samarskite earths in which it chiefly concentrates has resulted in 
sufficient success to show me that, given time enough, and an 
almost inexhaustible supply of material, a separation would not 
be difficult. These facts, together with the peculiar behaviour 
of the lines Ge and Gy, strengthen my suspicion as to the 
resolvability of samarium. 

Samaria giving the line S3 had been prepared from cerite and 
ssamarskite. Many observations had led me to think that the 
proortion of band-forming constituents varied slightly in the 
same earth from different minerals. Amongst others, gadolinite 
‘showed indications of sucha differentiation, and therefore I con- 
tinued the work on this mineral. Very few fractionations were 
necessary to show that the body giving Jine S5 Was not pre- 
sent in the gadolinite earths ; no admixture of yttria and samaria 
from this source giving a trace of it. It follows, therefore, that 
the body wh se phosphore-cent spectrum gives line Sô occurs in 
samarskite and cerite, but not in gadolinite. 

It now became an interesting inquiry whether all these 
constituents of yttrium were united together in exactly the 
sape” proportion in every case. A glarce at the diagram will 
show that yttrias from different sources, although they may be 
alike as far as our coarser chemical tests are concerned, are 
not built up exactly in the same manner. Thus, when the 
samarskite yttrium was forming, all the constituent molecules— 
whicle I have provisionally named Ga, G£, Gy, Gd, Ge, GG 
Gy, and Si—condensed together in fair proportion. [n gado- 
linite yttrium the constituents G8 and Gé are plentiful, G¢ is 
very deficient, Sô is absent, and the others occur in moderate 
quantities. In the yttrium from xenotime Gô is most plentiful, 
GB occurs in smaller proportion, G¢ is all but absent, and S3 is 
quite absent. Yttrium from monazite contains GB and Gô, with 
a fair proportion of the other constituents, G8 is plentiful and 
the red is good. Yttrium from fluocerite is very similar to that 
figm monazite, but Ga is weaker. Yttrium from hielmite is 
very rich in Gð, has a fair quantity of Ga and GB, less of Gy, 
no Sò, and only a very faint trace of Gy. Yttrium from euxenite 
is almost identical with that from hielmite. Yttrium from cerite 
contains most G¢ and G8, less Ga and G£, only a trace of Gy, 
anda fair proportion of $5. ` 

I have already mentioned how the key to these explanations 
was gained by an examination of the phosphorescent spectrum 
of M. de Marignac’s Ya (now called by him gadolinium). 

e Referring to the diagram, it is seen that Ya is composed of 
the following band-formipg bodies :—GB, S68, GK, together with 
alittle samarium. Cal#ing the samarium an impurity, it is thus 
seen that gadolinium is composed of at least three simpler bodies. 

It is by a method of his own, differing from mine, that M. de 
Boisbaudran has obtained phosphorescent spectra of some of the 
rare earths. He takes the induction-spark between the surface 
of a strong and acid solution of the metallic chloride and a clean 
platinum wire a few millims. above it. The platinum wire is 
kept negative and the solution positive ; it is then ohserved that 
in many ‘cases a thin fayer of fluorescent light is seer at the 
surface of the liquid. This layer gives a spectrum of nebulous 
bands. For the sakg of brevity I will adopt M. de Boisbeudran’s 
term, and call this process the method of reversion (the direction 
of the spark being reversed). As this method is entirely different 
to the one I adopt, it is not surprising that the results are also 
different. Tsxperimenting in this way M. de Wisbaudran has 
obtained, among others, two bands (A 573 and A 543°2), which 
he considers are caused by two elements, named resgectively Za 
and Zg, and which he considers new, “at all events if we except 

° terbium and pos-ibly the elements of what was formerly called 
holmium. His method fails to show any spectrum in solutions 
of yttria which dey my method give the yttria bands with the 
greatest brilliancy; while conversely his method shews a fluor- 
escent spectrum in solutions of earths separated as widely as 
‘possible from yttria, ch@Mically as well as spectroscopically. My 
experimen th these methods tend to the conclusion that 


e 

our bands are not due to the same cause, although M. de Bois 
baudran’s experiments have led him to the opposite conclusion. 
The band of Z8 (543) falls between the double green hand GB, » 
and the band of Za (573) would come very near the citron line 
Gô. ; . 

In the hands of af practised experimentalist like M. de Bois- 
baudran thig method may give trustworthy indications, but I 
must confess that in my opinion the test is one beyond the range 
of practical analysis, owing to the enormous difficulty of getting 
the phenomena described by the disceverer. ` Unless the strength 
of spark, the concentration and acidity of solution, and the dis- 
persion and magnifying power of the spectroscope bear a certain 
ratio one to the other, the observer ® likely t@ fail in seeing a 
spectrum even in solutions of earths which contain ccopmmseable 
quantities of Za And Zg. In my own case I not only have had 
the advantage of personal instruction in Pari#from M. de Bois- 
baudran himself in the best method of getting these reversion 
spectra, but on returning to London I brought with me some of 
the identical earths which give these spectra at their best. In 
spite of these advantages I have sometimes experimented off and 
on for weeks without being able to see more than a feeble 
glimmer of the bands described by M. de Boisbaudran. : 

Again, when everything is most favourable and the reversion 
bands are at their strongest, they are but a faint and hazy 
shadow of the brilliant lines given by the bombardment pyocess. 
M. de Boisbaudran, speaking of the relative sensitiveness of our 
two methods, says that the bombardment process 27 vacuo is 
incomparably more delicate. than his reversién test, and I esti- 
mate the relative sensitiveness of the two,mefhods to be in the 
proportion of about I to Too. p : , 

You have probably anticipated in your minds a questien which 
is likely to occur at this point of the inquiry. If such results 
have been obtained by submitting yttrium to this novel method 
of analysis, what will be the result of fractionating some other 
reputed element ? e 

. Yttrium, as I have explained, is an exczedingly stable mole- 
cular group, capable of acting as an element, Just as calcium, 
for instance, acts as an element : to split up yttrium requires not 


| only enormous time and material, but the existence of a test by 


means of which the constituents of yttrium are capable of recog- 
nition. Had we tests as- delicate for the constituent molecular 
groups of calcium, this also might be resolved into simpler 
groupings. It is one thing, however, to find out means of 
separating bodies which we know to be distinct and have colour 
or spectrum reactions to guide us at every step; it is quite 
another thing to separate colourless bodies which are almost 
identical both in chemical reactién and atomic weight, especially 
if we have no suspicion that the body we are dealing with is a 
mixture. s 

(I mention calcium because it is one of several other elements 
which I have put through the fractionatiom mill. Many hundred 
operations have given me just sufficient encouragement to makg 
me wish I had time to push this work to the end.) 

One of the chief difficulties in the successful carrying out of ar 
investigation in radiant-matter spectroscopy is the extraordinary 
delicacy of the test. This extreme sen-itiveness is a drawback 
rather than a help. To the inexperienced eye @ part of 


“yttrium in 10,000 gives as good an indication as 1 part in Io, 


and by far the greater part of the chemical work undertaken 
in my hunt for spectrurf-forming elements was performed 
upon material which later knowledge shows did not contain - 
sufficient to respond to any known chemical tegt. It is as if the 
element sodium were to occur in ponderable quantity only in a 
few rare minerals seldom seen out of the colledtor’s cabinet. 
With only the yellow line to guide, and seeing the brilliancy 
with which an imponderable trace of sodium in a mineral de- 
clares its presence in the spectrum, I venture to think that a 
chemist would have about as stiff a hunt before he caught his 
yellow line as I have had to @ring my orange and citron bands 
to earth. WE 
Chemistry, except in few instances, as water-analysis and the 
detection of poisons, where necessity has stimulated minute 
research, takes little account of ‘‘ traces,” and when an analysis 
adds up to 99'999, the odd oʻoor per cent. is conveniently put 
down to ‘‘impurities,’* ‘‘ loss,” or ‘‘ errors of analysis.” When, 
héwever, the 99°999 per cent. constitutes the impurity, and this 
exiguous o’oor is the precious material to be extracted, and 
when, moreover, its chemistry is absolutely unknown, the diffi- 
culties of the problem become enormously enhanced. Insolubiliry 
as ordinarily understood is a fiction, and separation by preci- 
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tents is nearly impossible. A new chemistry has to be slowly 
wilt up, taking for data uncertain and deceptive indications, 
aarred by the interfering power of mass in withdrawing soluble 
alts from a solution, and the solubility of nearly all precipitates 
vhen pregent in traces in water or in amynoniacal salts. What 
s here meant by ‘‘traces” will be better undét-tood if I give an 
nstance. After fifteen months’ work I obtained the earth 
ttrià in a state which most chemists would call absolfttely pure, 
or it contained not more than 1 part of impurity (samaria) 
n 250,000 parts of yttria. Bat this one part in a quarter of a 
nillion profoundly altered the character of yttria from a radiant- 
natter-spectroscopic point of view, and the persistence of thi; 
ery minute quantiey of intesfering impurity entailed another ten 
nonth gqggtag labour to eliminate these final “‘ traces,” and to 
certain the real reaction of yttria pure and simp®. 

The radiant-mattetest applied to these phosphorescing bodies 
roves itself to be every day more and more valuable, and one 
f the most far-searching and trustworthy tools ever placed in 
he hands of the experimental chemist. It is an exquisitely 
lelicate test, capable of being applied to bodies which have 
xeen approximately separated, but not yet completely isolated, 
xy chemical means; its delicacy is unsurpassed even in the 
egion of spectrum analysis ; its economy is great, inasmuch as 
he test involves no destruction of material ; and its convenience 
s such that any given specimen is always available for future 
eference. Likewise, the quantity of material is limited solely 
vy the power of the human eye to see the body under examina- 
ion. Beyond all tlese excellences is its trustworthiness. I 
hould perhaps exceed the legitimate fiference from experience 
vere I to claim that this*est is infallible ; but this I may say— 
luring thegive years in which the test has been in daily use in 
ny laboratory, I never once have been led to view its indications 
vith suspicion. Anomalies and apparent contradictions have 
‘ropped up in plenty ; but a little more experiment has always 
hown that the anomalies weregbut finger-posts pointing to fresh 
aths of discovery, and the contradictions were due to my own 
srroneous interpretation of the facts before me. 





SCIENTIFIC SERIALS 


Rendiconti del Reale Tstituta Lombardo, July.—On some new 
ubstituted derivatives of benzine, by E. G. Körner. In order 
o complete the still defective aromatic series, the author has 
wrepared a number of these derivatives, studying them in con- 
rection with the relative isomerous compounds. ‘The list in- 
Judes a hydrochlorate, (B)HCl,H,O; asulphate, (B)21I,SO,; 
wthoiodacetanilide, CHI . NHC,H,0 ; and nitro-orthobiiodo- 
venzine# probably CH.. 1.1. IZ, NO, —On the effects of the 
ulphate o$ copper against the parasites of the grape-vine, by 
?rof. Gaetano Cantani. *It is shown that this remedy, which 
tase already been successfully tried in France, should also he 
ntroduced in Italy, if not to supersede, at least jointly with, the 
ailk of lime.—Chemical and experimental researches on human 
ailk, by Prof. G. Sormani and T. Gigli. It appears from the 
uthors’ experiments that a mixed or normal diet yields far 
wetter result? than an exclusively animal or vegetarian régime.— 
AeteorologicAl observations made at the Brera Observatory, 


Milan, during the month of July. e 


Botanische Jahrbücher, von A. Engler, Siebenter Band, 
Teft iv.—Contributigns to the morphology and classification of 
he Cyperacez, by Dr. F. Pax. The author regards the Cyper- 
cea as reduce(Mywes cf a series which is more advanced phylo- 
enetically than the Juncacez. As regards their relations to the 
rraminez, he concludes that the affinity is not so direct that the 
ne family could be derived from the other.—On the flower and 
iflorescence of the Centrolepidacez, by Prof. Dr. G. Hieronymus. 
-Contributions to the flora of the Cgmeroons, by A. Engler. 
x list of plants collected by Dr. Buchholz in the Cameroons 
1 1874, aith descriptions of the new species.—On the origin 
f the weeds on arable land and waste places in Germany, part 1, 
y F. Hellwig.—-Abstracts of important papers. ` 

Heft v. opens with part 2 of the above paper by Dr. Hellwig. 
‘he first part is shiefly occupied with the general consideration 
f the subject, and lists of the plants in question ; while the 
2ccnd contains a detailed account of the origin of the plants 
amed in the foregoing fists\—The orchids collected by Dr. 
Taumann on the expedition of H.M.S. Gazelle, by F. Kräazlin. 
‘he volume closes with a valuable list of works published during 
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1885, on classificatory botany, &c. This, tqgether with the 
frequent analyses of the more important of ehose papers which 
are published in languages noe usuallyefamiliar to ordinary 
readers, greatly enhances the value of Dr. Engler’s excellent 


serial. : 
e s 


Bericht über die Thitigheit der totanischen Section der Schle. 
tschen Gesellschaft, 1885, compiled by Prof. Dr. F. Cohn. - 
The Botanical Sectioh of the Society held nine meetings «during 7 
the year 1885, at which fhe following original papers were 
read :—Dr.*Engler, on the vegetation of the German possessions 
in South Africa.—Dr. Pax, on the genus Acez.—Ilerr Limp- 
richt, on the formation of pores in the cortex of the Sphaznz.- - 
Dr. Eidam, on an Entomophthoraceous fungus found on frogs’ 
dung.—Dr. Schröter, on the mycological results of a journey to 
Norway.—Dr. Pax, on the morphology and classification of the 
Cyperaceze.—Dr. Engler, on the family of the Typhaceee —he 
report closes with a statement of the results of the investigation 
of the Phanerogamic flora of the district in 1885, arranged by 
R. von Uechtritz. ° 


Beiträge eur Biologie der Pflanzen, von Dr. F. Cohn, Vierter 
Band, Zweites Heft.—Investigations on the tendrils of the 
Cucurbitacee, by Dr. Otto Müller, of Breslau (3 plates). ‘Lhe 
author concludes, chiefly on anatomical grounds, that the irritable 
part of the tendril of the Cucurbitacea: is of foliar nature.—- 
Investigations of the Flagellate, by Dr. Arthur Seligo (1 plate). 
—Busidiosolus, a new genus of the Lutumophthoracee, by 
Dr. Ed. Eidam (4 plates). The author regards the resung 
spores of this genus as true zygospores, though the gametes ale 
of unequal size, and expresses the opinion that the Æxiom 3 
pAthoree find their natural place in the Zygomycetes, as directly 
related to the AZucorinz. 


SOCIETIES AND ACADEMIES $ 
SYDNEY 


Royal Society of New South Wales, August 4.--Ch. 
Rolleston, President, in the chair.—The Society’s Meda’ an‘ 
Prize of 257. was presented to Mr. S, Herbert Cox, F.C.S., 
F.G.S., for his prize essay on ‘‘ The Tin Deposits of New South: 
Wales.” The principal deposits occur in New England as im- 
pregnations, segregation veins, and lodes in granite, also as gash. 
veins in Silurian slates, and as a network of veins or stockwoih 
in haplite. The granitic eruption occurred not later than 
Carboniferous times, and no sedimentary strata appear tu have 
been deposited until the Tertiary period, when the Ivads of 
alluvial tin were formed, together with their associated gravels. 
Denudation on an enormous scale has gone on, and the Silurian 
slates which rest on the granites have only been preserved as 
outlying patches included in folds in the g-anite. Dykes ot 
feldspar and quartz porphyry traverse both the granite and sfates, 
but the date of this eruption is probably Tertiary, although 
evidence appears tə point out that this “acidic only preceded 
the ensuing basaltic eruption by a short time. The more fluid 
basalt flowed for considerable distances, frequently burying the 
gravels of the river-beds with the tin they contained, and pre 
serving these ‘‘deep leads” from subsequent denudation. True 
lodes appear to be rare, but some remarkable impregnatefl areas 
exist in greisen ; ‘‘ segregation” veins of small size are found 
in the granite, and in the slate ‘‘gash” veins up to 4 inche. i® 
width occur, but these are certainly not trueslodes. Fortunately, 
wolfran dtcurs in separate veins from the tin ; copper and iron 
pyrites, fluor-spar, tourmaline, white mica, and topaz are com- 
mon ; beryi forms a rock with quartz, through Which tinstone is 
impregnated. In the alluvial deposits, tinstone is found ass 
ciated with diamonds, sapphires, zircons, &c. The greate: 
quantity of the tinstone hitherto raised has been fromthe allu- 
vial, and the “de® leads” which are still being worked, anc 
will probably be greatly developed in the future, closely corre- 
spond in their ®ourse with the shallow ones. They are worked 
to depths of 140 to 180 feet, and are frequently found below 
solid floes of basalt. Very good crushing and smeitfnz plants 
have been erected, and although the conditions gf the district® 
vary greatly in different parts, it may be taken as certain that a 
yield of 5 per @nt. tin in lodes, and from $ to f cwt. per cubic 
yard in deep alluvial deposits, pays for @graction. The tota! 


output of tin between 1872 and 1883 is 64 794 of ingots 
and 13°268 tons of black tin.—A paper by the ee 








MacPherson, M. å., was also sead, gn the aboriginal names of 
rivers in Australia pRilologically examined. 
° e 
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Academy of Science8, Ovtober 27.—M. Jurien de la 
Gravière, President, in the clfair.—On Dr. Spcerer’s views re- 
garding the solar spots and protuberances, by M. Faye. In a 
paper recently contributed to the Pro-eedings of the German 
Astronomical Society, M. Spcerer adopts the view that the 
faculæ and spots are due to the currents of hydrogen which 
forms the solar chromosphere. But to the ascending currents, 
the cause of which is unexplained, is attributed a descending 
current which, by penetrating amid the facule to the body of 
the sun, gives rise to a spot. The hydrogen thus drawn in 
reascends round about the funnel of the spot, and, by mingling 
with the ascending currents, effects a complete circulation. 
The author points out that these ideas are completely analogous 
to his own, and would be identical, had M. Spæœrer studied the 
m&hanical cause of this remarkable circulation, which is here 
attributed to the irregular velocities of the horizontal currents 
producing on the solar surface gyratory movements with a ver- 
tical descending axis like those of the terrestrial streams and 
atmosphere.—A comparative study of the actions of walking 
and running, together with the mechanism of the transition 
between these two movements, by MM. Marey and Demeny. 
In this paper, which complements the author’s previous com- 
munications on animal kinematics, numerous differences are shown 
to exist between slow and rapid pace, the latter being character- 
ised by moments of complete detachment from the ground and by 
gther equally important features scarcely visible to the naked eye, 
but which are now clearly revealed by the chronophotographic 
and dynamographic processes. The paper is furnished with six 
diagrams illustrating the contrasts between both motions and the 
transitions from one to the other.—Considerations on the 
nergous system of the gastropods, by M, H. de Lacaze-Duthiers. 
InSupplement to previous papers on several aberrant types of 
gasteropods, the author here continues his analysis of the facts 
connected with the central nervous system of these organisms. 
Special care is taken to distinguish between the groups of ganglia 
of primary importance from others which, notwithstanding their 
size and numbers, really play only a secondary part in the 
nervous system of the gasteropods.—Wheat culture at Ward- 
recques, Pas-de-Calais, and at Blasinghem, Department du 
eNord, in 1886, by MM. Porion and Dehérain. In continuation 
of previous reports of the results of experiments carried on for 
many years in the north-west of France, the authors here 
announced that the most profitable varieties of wheat are those 
which, besides yielding the largest returns, are best able to sup- 
port strong manures without lodging. Preference above all is 
given to the square-eared variety (6/¢ à épi carré), which they 
hope may be brought into general use in order to meet the 
growing competition of foreign growers.—Observations of Fin- 
lay’s comet made at the Lyons Observatory (Brunner equatorial 
o'16m.), by M. Gonnessiat.—Observations of the same comet 
made at the Observafory of Nice (Gautier equatorial), by M. 
Perrotin.—Note on the errors of division in Gambey’s mural 
circle, by M. Périgaud. These errors being once clearly 
determined, the author considers that the Gambey circle with 
the ney mercury bath allowing a continuous observation 
of the Nadir, may be advantageously used in astronomic re- 
earches where great precision is required.—On a question con- 
cerning the single points of plane algebraic curves, by M. E. B. 
Guccia.—On the gly®erinate of soda, by M. de Forcgand. In 
this paper the author completes the study of the glycerinate of 
soda, begun by §. Letts in 1872, and subsequently prosecuted 
by M. Berthelot.—On the preparation of the sulphur of calcium 
with violet phosphorescences, by M. A. Verneuil. By the 
application of the principles laid down by M. E. Becquerel in 
his researches on phosphorescence, the authorgaas succeeded in 
effecting the synthesis of this substance, which has been long 
known in commerce, but the preparation of whic had hitherto 
remained a secret.—On the comparative volatility of the methylic 
compoundg in the various families of the negative elements, by 
Mf. Louis Henry. In this paper the author restricts his in- 
quiries to the monocarbonic derivatives, and more especially to 
the methylic derjvatives. He finds that, at equal gtomic weight, 
the diminution of volatility determined in methane by the sub- 
stitution of a negattve element for hydrogen, is all the 


greate peemtre this element is removed from hydrogen.— 
Law determining the position of the embryo in insects, by M. 
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Locusta viridissima, the author arrives at a general law appli- 
cable to insects and probably also to other classes, which he thus, 
formulates :—The cellule ovum is disposed in the same direction 
as the maternal organism, with a cephalic and g caudal 
pole, a right arfd a left side, a dorsal and ventral face 
coinciding with the corresponding faces of the embryo.— 
Contributi8ns to the natural history of the Orthonectide, bM. 
R. Keehler. During his researches on Amphiura squamata at 
the Zoological Laboratory at Cettes the author has found on these 
animals both male and female of the curious parasite, Rhopa- 
lura, already studied by Giard and Julin.—On the exhalations 
of carbonic acid in infectious diseasas determened by aérial and 
non-aérial microbes, by M. S. Arloing. — Geological geggytution 
of the distric® of Croix-Rousse (Lyons), by M. Fontannes. 
The tunnel 2400 metres long now in progress under the terrace 
between the Rhone and the Saone at Lyons has afforded an 
opportunity of studying the geological features of the district, 
which appears to consist mainly of Pliocene sands overlying 
gneiss with remains of Mastodon arvenensis, above which follow 
Pliocene alluvia with Elephas meridionalis, Quaternary alluvia, 
and Glacial deposits (moraines, loam, &c.). - 
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OUR GUNS « 


e 
WW HENEVER attempts are made to manage scientific 
matters by means of committees failure is sure to 
result. Some of oure Continental friends, the French 
especially, are fond of working in pairs, and excellent 
results havegbeen agrived at by such means, but the 
meho g does not appear suitable to the English intellect, 


' hence all our great achievements in sctence have been 


attained by sitfgle individuals. As soon as a committee 
gets to work, darkness seems to fall over the intellects of 
its members, and not only are the most absurd blunders 
perpetrated, and errors of judgment committed, but they 
are persevered in long after outsiders have detected and 
exposed them. We need only mention the Longridge 
wire-gun and the Moncreiff carriage as instances of the 
defective judgment which kept back the introduction of 
these useful and original inventions for some thirty years. 
But the blindnass of the Ordnance Committee, or of the 
Unknown Bemg who is resporfsible for our guns, is still 
more curious and distressing with reference to the strains 
which®guns must be constructed to withstand. We look 
in vain for any information on this head from the recent 
reports of committees or from the lectures of their inspired 
representatives, while sfich information as we have reveals 
the fact that, at the time when our new breech-loaders 
were designed, the knowledge of pressures which the 
Unknown Designers had was absolutely erroneous, and 
that the errors were of so elementary a character that it 
requires no special knowledge of the subject to detect 
them. If the indicator-diagrams of a steam-engine, and 
a statement of the work performed by it, were laid before, 
at any rate, the two civil members of the Ordnance Com- 
mittee, with a request that the pressures in the cylinder 
should be investigated with a view to ascertaining whether 
thy were correct, these gentlemen would, at once, com- 
pare *the indicated power with the work done, and if 


a the former were less than the latter they would, without 


hesitation, declare that the pressures said to have pre- 
vailed in the cylinder were toolow. Now, attached to the 
official drawing of the first 10-inch breech-loading gun was 
a pressure-curve purporting to represent one-fourth the 
bursting pressure when firing a projectile of 500 lbs. 
weight, and imparting to it a muzzle velocity of 2100 feet 
per second, The mean pressure, measured from this curve, 
is 8'8 tons pex square inch, the travel of the shot in the 
bore is 2%feet, hence the work done by the powder would 
be 15,205 foot-tons. The muzzle energy of the shot is a 
little more, namely, 15,284 foot-tons. But besides the 
energy communicated to the shot, the 300 lbs. weight of 
powder gases have to be set ip motion, the friction of the 
gas checks has to be overcome, rotation has to be im- 
parted to the shot, the atmosphere has to be displaced, 
and the aggregate of this work can be shown to amount 
to at least one-third of that required to drive out the shot, 
a fact whieh the pressures recorded in the experiments 
made with the TAunderer gun clearly proved. Colonel 
Maitland, in his leeture on our new guns at the United 
Service Institution in June 1884, rightly pointed out that 
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the area bounded by the 
work done in the Dore; 


ressure-curve represented the 
ya is ia? then, that it never 
occurred to any one on tfe Ordndnce Committee to com- , 
pare the work done with the effect produced? Such a 
comparison would have*shotwn 20,400 foot-tons of “work 
done by an indicator-diagfam measuring only 15,205 foot- 


tons! The check pointed out should have been applied 
as a matter of compion prudence, because it is notori6us 
that tifen, as now, our direct knowledge of the pressure of 
powder gases in the bores of guns was very limited. 

We are aware that it has been explained that the 
pressure-curve we have been discussing does not repre- 
sent powder-pressures, but pressures one-fourth of those 
which would burst the gun; but such an explanation does 
not mend matters, for it reduces the factor of safety of 
the gun—already assumed at the dangerously low ]fmit of 
four—to th ree, which no one, surely, would contend to be 
sufficient ! 

We are obliged to revert to the question, Why has 
not an actual pressure-curve been made public, and why 
did not the Collingwood Committee commence their 
report by showing that the 12-inch 43-ton gun was de- 
signed of sufficient strength? The answer, we are afraid, 
is that our gun-builders do not know what pressures they 
have to contend against, that our guns are being shade 
by rule of thumb; in fact, their proportions are slowly 
arrived at by the costly method of trial and error. 

Again, Colonel Maitland, in his lecture, gives a diagram 
showing, graphically, the pressure resulting from firing 
quick-burning, medium, and slow-burning powders. We 
must assume, the curves being given for the purpose of 
comparison, that they represent the effects of the same 
weights of powder burned under exactly similar condi- 
tions; therefore the areas of the figures bounded by the 
curves, as Colonel Maitland tells us, represent the work 
done in the gun, and measuring the areas of each cirve 
up to only 14 calibres’ length of bore we find that the 
slow-burning p owder does more than twice the work of 
the medium-burning, and two and a half times that of the 
quick-burning powder! Surely Colonel Maitland would 
not wish us to draw such conclusions ; and yet they are 
necessarily deduced from a diagram which nfust have 
represented the views of the Ordnance Committee onty 
two years ago, and after Capt. Noble had shown, in his 
admirable lecture on “The Heat-Action of Explosives,” 
delivered at the Institution of Civil Engineers, that the 
potential energy of all powders was very nearly, the same : 
a view recently indorsed by Sir W. Armstrong, who 
stated that rather more of the slowest-burning powder was 
requjred to produce a given ballistic effect. We venture 
to say that, had the questions in review been under the 
contol Sf a single, competent, fulby-responsible man, 
the anomalies which we have pointed out could never 
have arisen, the aid of practical mathematicians would 
have been®invoked, and the warnings of*Sir W. Arm- 
strong and others would not have been disregarded. 

The public, no deubt, is weary of the constant dis- 
cussion of past blunders, and the repeated allusions to 
them would be unjustifiable were it not for the *vital 
bearing which these have on the futurg, and a most valu- 
able result will be obtained if our efforts, and those of 
other writers, should be the means eigestroying our 

T 


590 f -e9 


absurd system of, administration altogether, or at any 


rate of dispelling Úte, fatal complacency in which the 
Ordnance Department wraps itself, and which found a 
voice, when Colonel Maitland declared two years ago “ that 
our ballistic knowledge has lgng been fuller and more 
complete than that of any of the Continental authorities”! 

But it is proverbially easy to find fault, ‘especially with 
Government departments, though by no means sp easy 
to propose practical remedies for defects of administra- 
tion which force themselves so irresistibly upon the 
nation as do the shortcomings of our naval and military 
management. Fortunately, however, no great originality 
is required on the part of the would-be reformer. He has 
only to observe how great private firms manage their 
busingss, and carry on operations quite as extensive and 
complicated as any of the branches of Her Majesty’s 
service. What private firm could exist, secure the con- 


fidence of its customers, or the soundness of its work, if 


its head were appointed for five years, and selected, not 
because he had received special training in the business 
which he is about to manage, but had done good service 
in some other situation for which he had been trained ; or, 
worse still, if the selection were made because the man 
selegted was a good fellow and on the best of terms with 
all the members of the firm! Has any great firm ever 
started as a company? Has not every one of them owed 
its origin to the personal qualities of some one man, and 
chose that have survived the death of their founder, have 
been carried on by men of distinguished ability selected 
usually by him. We do not speak of enterprises requiring 


_so little originality as railway, gas, or water companies, 


but even in them the chairman rises by a species of 


natural selection to a position of prominence, the natural 
homage due to a master mind. Would any sane man 
propose, for a moment, that the chairmen of such com- 
panies should be changed every five years, and farther, 
that in order that they might suffer no loss they should 
exchange offices, that is, the railway chairman, at the 
expiration of his term, should become chairman of the 
gas or water company, and so on? 

Yet this is precisely the way in which our dockyards 
agd arsenals are managed. Officers, most of them most 
estimable and excellent gentlemen, who happen to be in 
favour with the superior powers, receive these desirable 
appointments, and often travel from one to another till 
they are obliged to retire from the service altogether, 
They woutd be more than human if they refused the 
offers made to them, and it is unreasonable for the public 
to c8ver them with abuse on account of shortcomings 
which are due to the system, and not to the individuals. 
We cannot, for a moment, admit that any of the com- 
mittees are corrupt in the slightest degree, directly or 
indirectly, or that they have not done their best to carry 
out the work intrusted to them; neither are we disap- 
pointed with the results of our absurd organisation, any 
more than we should be with the misfits whigh would 
result if we insisted on our tailor*becoming our boot- 
maker also. ¢ 

Take the case af the Ordnance Committee. It is com- 


posed of officers who, including the President, are being 
continually changed, apg it also numbers two apparently 
permanent Chgleimeimbers. Not one of these gentlemen ! 
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has been brought wp to the business of steel-making or 
gun manufacture, not one of them has made himself a 
name in the branch of manufacture and metallurgy which 
the Committee directs, got one of them would be om- 
petent to go abroad and start a steel-works and gun 
factory unawled by the contractors and subordinat’a 
experts about them—how can they be competent to deal 
either with the complicated theories or the practical 
details of gun manufacture? and when failure occurs, who 
is to blame? ò a 

Judging by Colonel Maitland’s lecture and Sir Fe Rám- 
well’s expositions, the Committee, as a body, and as 
individuals,.are not only satisfied but even complacent, 
for they find that other nations are in almost as bad a 
muddle as we are ourselves. It is perfectly obvious that 
there must be individual responsibility. The head of each 
department must be a permanent officer directly respons- 
ible for the design and execution of such things as the 
military or naval forces require, and these heads should 
be selected from the most able men to be found within or 
outside the services, men who have already achieved a 
reputation in the special departments for§vhich they are 
required. oo 4 

And there are precedents for this. The Post Office ;— 
can anything exceed the admirable manner in which that 
branch of administration works, and keeps in the fore- 
front of progress? It is needless to say that it is not 
worked by shifting committees. Or, take the steam 
department of the Admiralty. We never hear of 
serious complaints of the main engines or the countless 
subordinate machines of our war-ships; our Navy is 
ahead of all others:in respect of adapting every useful 
invention, every scientific appliance ; but then Mr. Wright 
is a permanent chief, and he is not hampered by a com- 
mittee composed, shall we say, of carpenters appointed 
for short terms of office. And yet, the changes wrought 
in Mr, Wright’s department during his long term of office 
are more extensive in kind and much more varied_in 
detail than anything the Ordnance Department have had 
to contend with. The steam-engine hae been completely 
altered, surface condensation has been introduced, the 
steam-pressure has been increased eight-fold, compound 
and triple expansion has been introduced, the whole 
systein of torpedo warfare has come into being with all its 
complicated appliances, the electric light ha? been 
adopted, and in addition the design and supervision of the 
Dockyard machinery has fallen to his share. The public 
never hears of Mr. Wright: had- we not mentioned his 
name, most of our readers would have beé@n ignorant as 
to who was the meritorious officer to whan®we were 
referring ; his very virtues*have been the cause of his 
obscurity; his is not an heroic part, and he has never 
drawn public attention to himself by making a mess of 
anything. a 

And next, let us look abroad. We have no hesitation in 
stating that the most successful gun factory in the world 
are the Abouchoff Works near St. Petersburg. ‘That 
establishment, since 1866, has been under the direct per- 
sonal control of Adthiral.Kolokolzoff, and during that 
period the guns turned out have not varied either in 
design or material; they have been ificreased in length 
and constructed to produce higher muzzle energy ; but it 
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is an absolute fact that the projectiles which fit the guns 
of 1866 can be fired from the guns of to-day, and vice 
versé. None of the Abouchoff guns have ever burst or 
injured a single man! The Committee on the Colling- 
wood accident ascribe the disastef in part to the unequal 
composition of the material. Admiral Kolgkolzoff pro- 
vides against the possibility of this by using nothing but 
crucible steel. His cagting-house contains about 2000 
crucibles ; each holds a small charge of steel, the composi- 
tion of whichis determined with the utmost care and 
exactness. The consequence is that his material is abso- 
lutely uniform, and, in addition, he is the only man that 
has adopted Whitworth’s method of fluid compression. 
He does not use crucible steel because he has no other 
means of casting: he has Bessemer converters and 
Siemens-Martin furnaces; but for the highest-class 
work he prefers the crucible metal, because of its 
necessary uniformity when prepared with proper care. 
Had we had a man of the Admiral’s capacity per- 
manently at the head of our Gun Factory, had we sub- 
sidised any important steel-works as liberally as the 
Elswick firm has been assisted, we could also, twenty 
years ago, have had ingots of fo tons weight of crucible 
steel of any quality‘desired. The Abouchoff works began 
to mal® 12-inch guns about the same time as we did, but 
their gun of the same proportions as those of the Colling- 
wood weighs 50} tons against the 43 tons of our dis- 
credited weapon. Ou® amended guns will weigh the 
same as the Russian. How is this to be accounted for, 
if we be, as Colonel Maitland asserts, far ahead of our 
neighbours in the science of gunnery ? 

Let us now contrast the Russian record with the history 
of our own guns. Sir William Armstrong introduced 
what he, in his address to his shareholders, calls, with 
some pride, his own gun—our first breech-loader. It was 
a built-up gun, upon the principles advocated by Mr. 
Maltet in his work on artillery in 1856, and the breech 
mechanism was a close imitation of that of the guns on 
bodrd the Chinese junk which was moored off Essex 
Street¢during the Exhibition of 1851. At that time the 

e 

Broadwell ring, or, rather, gas-check, such as we know it 
applied to muzzle-loaders, had been used at Woolwich, 
but had probably been forgotten; at least it was not 
applied to the Armstrong breech mechanism, which 
failed rom its avowed danger when applied to the 
larger @alibres of guns. We then gave up breech- 
loading and reverted to mugzle-loading, and finally 
we have come back to breech-loading, and adopted 
steel some twenty-five years after the Russians had 
completely, solved whatever difficulties there may have 
been in the” process of using it. In muzzle-loaders we 
revert to the gas-check, and so we have at least three 
classes of projectiles in use instead of one only. How is 
it that we have got into all ghis confusion? The only 
possible answer is that it is caused by our absurd system 
of ha¥ing no permanent responsible scientifically educated 
officer at the head of each department of the Arsenal. 
The newly appointed chief knows nothing of what his 
predecessow did or what his experiences had been, for 
experience cannot be readily communicated from one than 
to another; he is, in fact, not a chief, but, for more 
than half his time, the slave of his permanent sub- 
ordinates. 
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HAINAX AND ITS PEOPLE 
Ling-Nam, or Interior Giews ofe Southern China, in- 
cluding Explorations in the hitherto untraversed Lsland 
of Hainan. By B.C. Henwy, A.M. (London: Ss Ww. 
Partridge and Co., 1886.)e 


PORTIONS ef this book have already appeared from 

time to time inthe two magazines in the Engli$h 
language published in China, the China Review and the 
Chinese Recorder, but they well deserved the more per- 
manent book form, for the author, like many*other mis- 
sionaries, has travelled widely in parts of China which 
are rarely visited by Europeans. Mr. Henry, too, writes 
from a full mind; he has made the most of his great 
opportunities, and accordingly he has contributed here a 
very real and solid addition to our knowledge & the 
Middle Kingdom. In reading it we are constantly re- 
minded of a work written a good many years ago by 
andther missionary, which has now almost attained the 
dignity of a classic, viz. Dr. Williamson’s “Journeys in 
North China”; both are of the same useful, substantial 
kind, and for a long time to come both will have to be 
referred to for information in regard to the respective 
districts with which they deal. Mr. Henry refers solely 
to Southern China, as the name Ling-Nam (“ South of 
the Ridge”) implies, and to the Kwangtung or Canton 
province. He describes various journeys through the 
central and northern parts of this large and populous 
province, along the principal streams. As we read o 
town after town with populations of 100,000 and over, we 
begin to understand how populous China is. But then, 
with the exception of the valley of the Yangtsze, the two 
great southern provinces of Kwangtung and Kwangsi are 
the most thickly peopled of the whole empire. Even 
those who have travelled in parts of the Canton province 
will be surprised to learn from Mr. Henry of the mag- 
nificent scenery of the north and north-west. The idea 
of the passing traveller in and around Canton and 
the neighbouring cities is that the whole province is 
a vast plain in a high state of cultivation; but in 
the upper courses of the tributaries of the West River 
Mr. Henry found scenes worthy of the wildest moun- 
tain regions. Here also, on the borders of Hunaf, 
he came in contact with one èf those tribes which 
are found like scattered fragments over the whole of 
China south of the Yangtsze—amongst, but not of, the 
Chinese, with their own communities living ggnerally in 
fastnesses amongst the mountains, preserving in a great 
measure their ancient habits, and but slightly contam- 
inated by the proximity of the Chinese conquerors. 
Their name is legion, and they are sure to furnish 
abundance of work for ethnologists indhe future. In the 
present instance the people are called the Iu, and are 
described by Mr. Henry as lower in stature than the 
Chinese, wieh a similar complexion, althoufgh some are 
almost copper-coloured. They do not shave the head, 
but weaf the hair coiled up behind, men and women 
having long hair, They wear immense sjlver earring’ 
and necklets, while the hair is decorated with ornareents 
made of the pith of the wood-oil tree and cocks’ feathers, 
Their tertitory is forbidden ground to the Eurgpean, the 
Chinese taking care that the fPéstriction is rigorously 
ahise people 
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add little to our knowledge of them ; but it appears that 
they have no writtemdanguage, althdugh a few understand 
Chinese. Their language is distinct from any Chinese 


dialect. Beyond these few details nothing is known of 


the Iu, and they and thet country appear destined to 
remain a mystery for some ye&rs to come. 
But beyond question the most interesting and valuable 


clfapters in the book are those dealing with the island of 
Hainan. This has been hitherto in great meAsure a 


terra incognita. The late Mr. Swinhoe succeeded in 


oing a few days’ journey from the coast, and vessels 
going ys J y 


occasionally touched at one of the ports. But it was not 


until a few years ago that its position was properly 
settled ; before that time it was twelve miles out on all the 


charts. Mr. Henry, with a Danish gentleman who had 
already made a circuit of Hainan on foot, travelled into 
the heart of the island, and making a long detour returned 
to the port of Hoihow on the north. He thus travelled 
through a considerable part of the mountainous. region ‘in 
the centre, which is the abode of the Lis, or aboriginal 
population, and had ample opportunity for studying their 
habits. The information given in this book about the 
island and its people is, as far as we know, the first 
detailed and definite account published in any European 
language. 
describes as a plain, level to a great extent, but mostly 


undulating, and broken in a few places by isolated hills 


and low ridges. The central and southern portions are 


mounfainous, the highest elevation being reached in ranges 
called the Five-Finger and Li-Mother ranges, from which 


all the larger streams take their rise. The flora of the island, 
though but slightly investigated, is known to be of great 
variety and interest. 


defermination. From what is now known, the flora seems 
more nearly allied to that of the islands of the south than 


to that of the adjacent mainland. The numberand variety 


of Hainan birds is suprising. Mr. Swinhoe noted 172 spe- 
cies; 19 of which proved new to science, and were first 
described by him; but as his journey was only of a few 
weeks’ duration, and chiefly along the coast, it is probable 
that many new discoveries in ornithology will be made 
when the interior is betr known. Of the mammals even 
less is known, and the variety of fish around the coast is 
endless. The meteorology, too, is noteworthy. Hainan is 
the home of the typhoon, and earthquakes are of frequent 
occurrence. Inthe latter case the axis of disturbance runs 
diregtly across the island from one side to the other. 
the people Mr. Henry és able to give us much more in- 
formation. The Chinese immigrants have peopled the 
coast opposite the gnainland, and all the low-lying ands 
up to the base of the hills, which latter are inhabited by the 
Lis. But between the two is a people speaking a Loi dialect, 
the origin of which is unknown. They are likeghe Chinese 
in many respects: they wear the same dress, live in the 
same kind of houses, eat the same, food, and intermarry 
freely with them, but they hold to their peculiar dialect 
with, remarkable persistence. There is a theory that 
these people are descendants of Miao-tsze, brought ages 
ago from the highlands of Southern China ® act as 


mediators between thee Chinese and the aborigines of 
Hainan, „ afr they resemble any tribe on the main- | 
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The whole northern half of the island he 


Mr. Henry noticed about 100 
species of plants which he recognised as well known, while 
he brought back 200 species which are now in process of 
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lahd remains to bg determined, but they are wholly dis-, 
tinct in physique, language, and customs from any of the 
Li tribes. The ubiquitous Hakkas from Canton have 
also established themselves in Hainan, pursuing agricul- 
ture under the most¢orbMding circumstances, and convert- 
ing the jungle into cultivated fields with their usual tenacity 
and success. But the main interèst of the Hainan portion 
of the book centres around the Lig. Here, as everywhere 
else that they have come into contact with aborigines, the 
Chinese have adopted the simple classification of “ tame” 
and “wild,” “ripe” or “green,” to disfinguish fhosewho have 
succumbed to Ghinese influence and those who h&vé*not - 
They wear the hair twisted into a knot on*the top of their 
heads. The women are all tattooed with, blue lines over 
the face. The process of tattooing is very simple. An 
incision is made with a sharp knife to the shape 
of the pattern given; and, while fresh, ordinary 
Chinese ink is introduced, which gives a blue tinge, and 
in a few days the wound begins to heal. The Chinese 
say that the same pattern is preserved for generations in 
the same family, not the slightest variation being allowed, 
lest the husband’s ancestors should nog recognise the 
wife after death. Ina Chfnese account ofthe Lis, trans- 
lated by Mr. Henry, it is said that thir custom is not to 
cry when their parents die, but to swallow quantRies of 
raw meat, which is their mode of expressing great grief,— 
a curious circumstance, which possibly may be accounted- 
for by the statement made in theesame account, that the 
Lis originally belonged to a race of birds and beasts, and 
that being derived from an egg they remained im- 
pervious to Chinese civilisation. However this may be, 
Mr. Henry found them a simple, kindly, hospitable 
people, who appeared to think nothing too much trouble 
when assisting the stranger. No idols, or other religious 
symbols, or indeed trace of a religion at all, was found 
amongst them, although the traveller looked carefully for 
them. A curious custom among them is for the youmy 
people to have authority in the house, and every question 
of food, lodging, or purchase of articles is referred to 
them. The father and mother appear to efface themselves 
inside the house. At meals the whole family is united. 
They greet a guest by extending the arms, placing the 
open hands with the finger-tips touching, or nearly so, 
and draw them inwards with an inviting motion. They 
bid farewell in a similarly graceful fashion, extending the 
open hands with the,palms upwards, and slightly inclined 
outwards, in a movementas if handing one on his way, 
Their features are rather square, the nose not being so 
flat as that of the Chinese, and the eyesgf a different 
type. No sign of graves was seen anywhere, and 
all inquiries failed to elicit any intelligible account 
of what they do with their dead. The substance 
of all that the travellers could learn was that they place 
the body without a coffin jn any secluded spot, taking 
care to replace the earth, and cover it over so that it may 
not be recognised. They are free from many ôf the 
superstitious and idolatrous practices of the Chinese ; 
they have no ancestral worship, and no knowledge of 
geomancy. They seem to be divided into fifeeen or six- 
teerf tribes, which are known under different names, and 
differ more or less in dress, language, and customs, but 
all evidently belonging to one homogeneous race, bound 
together by common ties, and as a rule living on friendly 
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terms with each other. Mr. Henry thinks they are 
probably of Malay origin, but his argument, based on the 
names by which they call themselves, appears somewhat 
weak., It is more probable that we shall know nothing of 
the ethnology of the Lis until that of thé Lolos, the Miaous; 
Ips, and many other tribes of Southern sand South- 
Western China and Tonquin, has been studied. Whether 
the Lis have a common érigin with one or all of these, or 
with the aborigines of Formosa, must for the present 
remain in thg region ¿0f conjecture. But there can be 
no manger of doubt that, in the words of Mr. Henry, 
Hainan promises much of interest to tHe traveller and 
scientific investfgator, in its striking natural features, in 
its imperfectly known flora and fauna, and in the ques- 
tions that arise as to the race, religion, and probable 
destiny of its aboriginal people. 





GIGLIOLI’S “ AVIFAUNA ITALICA” 
Avifauna Italica. Elenco delle specie di uccelli sta- 
tionarie o di passaggio in Italia, colla loro sinonimia 
vulgare, e coy notizie piu specialmente intorno alle 
migrazioni eg alla nidificaziorfe. Compilato dal Dottore 

Enrico Hillyer Giglioli, &c. 8vo, pp. 626. (Firenze, 

18868) 

A SHORT time ago (NATURE, June 24, p. 168) we 

noticed the new “ Check-List ” of North American 
birds issued by the Amefican Ornithologists’ Union, and 
took occasion to refer to the corresponding “ List of British 
Birds” compiled by a Committee of the British Ornitho- 
logists’ Union, and published by that Association in 1883. 
We have now before us a copy of a similar publication 
upon the birds of Italy, prepared, however, under some- 
what different circumstances. 

At the International Ornithological Congress held at 
Vienna in 1884, which was attended by delegates from 
neerky all the civilised nations of the world (with the 
strange exception of Great Britain !), Italy was worthily 
represented by Prof. E. H. Giglioli, of Florence, well 
knowneas one of the most learned and enterprising zoo- 
logists of that country, and for the excellent series of 
Ytalian vertebrates which he has collected together in the 
museum under his charge. In consequence of the re- 
commendations contained in the report presented to the 
Italian Government on the results arrived at by the Con- 
gress, it eas determined to constitutean “ Ornithological 
Office” in Italy under the Ministry of Agriculture, and 
Prof. Giglioli was made Director of the new Department. 
In compliance with the resolution passed at the Interna- 
tional Ornifhological Congress, one of the new Director’s 
first tasks was the compilation of a standard list of 
Italian birds, or “ Avifauna Italica,” as it is here shortly 
termed. 

In preparing their various Jists of native birds, the 
delegates at the Congress were invited to follow as a 
model*the catalogue of Austro-Hungarian birds, lately 
issued by Messrs. v. Tchusi zu Schmidhoffer and v. 
Homeyer. But Prof. Giglioli could not altogether 
acquiesce inthis recommendation, and, perhaps wisely, 
preferred to adopt the systematic classification already 
employed for his series of birds in the collection of 


NATURE -e 


e 593 





the kind existing inghe Italian kingdom. Besides the 
correct scientific appellation of each bird, and what is 
considered as its standard Italian name, Prof. Giglio': 
has also taken great pains fo give all the vernaoular 
terms by which each species is known in the many and 
various Italian dialects. These are in some cases very 
numerous, as will be seen on reference to such species 3s 
Lanius excubitor an® Merops apiaster, and, although of 
less interest to foreign naturalists, will make the list of 
greater value to the native student of Italian birds— 
whose assistance is specially required in ascertaining 
many yet unknown particulars concerning the range. 
times of migration, and mode of nesting of the various 
species, 

As regards the limits of the Italian avifauna, it yould 
seem that Prof: Giglioliis an “ Irredentist” of the most 
extreme type. Not only does he include Corsica and 
Malta within the Italian zoological region, for which, 
no doubt, he has every show of reason, but also the 
Trentino, Istria, and Dalmatia. It is difficult to under- 
stand why the line should be drawn at Dalmatia, or why 
it should not also just as well include Montenegro, 
Epirus, Greece, and even Macedonia! This so-called 
“Italian Region” is divided by Prof. Giglioli into three 
provinces, namely,a Northern Continental, anda Southern 
Continental Province, separated from each other by the 
line of the Apennines, and an Insular Province, consist- 
ing of Sardinia, Sicily, and the Maltese Islands. e 

Not only has our author been very liberal in the éxtent 
of country assigned to the Italian Ornis, but, in our 
opinion, he has also somewhat unduly increased the 
number of species included in the avifauna by the ad- 
mission of some of very doubtful authority. The occur- 
rence of Aguila nipalensis within Italian limits, for 
example, does not seem to be supported by any certain 
evidence. The same may be said of Caprimulgus asiati- 
cus, Chelidon cashmiriensis (!), Cottle obsoleta, Dendro- 
cygua javanica, and at least half a dozen other species 
in Dr. Giglioli’s list. It would seem, therefore, that the 
number of species (443) assigned to the “ Avifauna 
Italica” in the present work may have to be slightly 
diminished, although, on the other hand, future re, 
searches will doubtless result in the discovery of many 
additions to the series of occasional visitants. 

Strange to say, one of the most recent and noteworthy 
additions to the list of permanently resident Italian birds 
has been made by an English ornithologist. eIn 1883. 
Mr. J. Whitehead discovered in the pine-forests of Centra] 
Corsica, a nuthatch perfectly distinct from every other 


known, European species, and fof the nearest ally of 


which we must go to Asia Minor. This nuthatch has 
been name after its discoverer, Sita WVhiteheadi. Itis 
quite possible, therefore, that not merely more stragglers 
from other parts of Europe, but even new endemic spe- 
cies, may stif-have to be added to the Italian List. 

After finishing his general catalogue, Prof. Giglioli goes 
into a general discussion of the Italian avifauna, and gives A 
the number and names of the various categories into 
which the 443 species assigned to it may be divided. 
The permanent residents are stated to be 207 in number, 
the summer visitants to be 69, and the winter visitants 36. 


Italian vertebrates at Florence already spoken of, which ı Those of regular passage are only Yn nuggber ; those of 
is in fact by far the most nearly complete collection of | irregular passage, 8. Besides these, 28 are sêt don as 


í 
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of irregular appearance, 80 as stragglers, and 6 as doubt- 
ful. Two “ornithological caléndars§” one giving the times 
of “migration” and the othe® those of “ nidification,” 
add considerably to the value of this useful work, which 
must not only of necessity Be in the hands of every Italian 
ornithologist, but which every student of the European 
Ornis, or of any constituent parts, should have for refer- 
effce, We trust that the good example thus set by Eng- 
land, America, and Italy will lead to the publication of 


other similar hand-books, , 
es E S 





OUR BOOK SHELF 
The Law of Storms, considered practically. By W. H. 


Rosser. Second Edition. (London: Norie and Wilson, 
1886.) 


WE welcome with much pleasure the second edition of 
this useful little work on storms practically considered. 
The first edition, briefly noticed by us at the time (vol. 
xiv. p. 504) appeared ten years ago. Since then the 
researches of meteorologists have materially-advanced 
the science, notably in establishing on a firmer basis the 
law of the in-moving spiral circulation of the wind in 
cyclones, and defining with some exactness the limits of 
variation of the angle of inclination of the winds as they 
blow inwards toward the centre of storms. In this view 
especially the last part of the work has been recast, 
recent investigations being summarised with no little 
ability, and the results thereafter applied to navigation. 
The book, which is professedly a practical one, is 
specially and admirably adapted to give seamen the best 
available information in handling their ships in storms. 


Ueber Manatherium delheidi, eine Sirene aus dem Oligo- 
cin Belgiens. Von Dr. Clemens Hartlaub. Zool. 
Jahrb., vol. i. (1886). 


Dr. CLEMENS HARTLAUB’S excellent contributions to our 
knowledge of the recent Sirenians have lately been 
noticed in these columns (July 8, p. 214). We have now 
before us his essay on an extinct form of the same 
péculiar group of mammals. The luxuriance of fossil 
forms of the Oligocene of Belgium is well known to all 
zoologists. Upon materials gathered from the Superior 
Rupelian beds of Hoboken, near Antwerp, which have 
already produced remains of Crasstthertum and Hali- 
therium, Dr. Hartlaub founds a new genus of Sirenians, 
nearly allied to the living Manatee, which he pro- 
poses to call Manather’um. Its dentition, so far as it is 
at present known to us, does not materially differ from 
that of Manatus, of which, indeed, it may have been the 
immediate progenitor$ and the necessity for its generic 
separation from its modern representative is perhaps not 
altogether evident. The species is named Manatherium 
delheia, from M. E. Delheid, in whose cabinet of Belgian 
fossils thé remains upon which it is based are contained. 
Fossil species of true AZanatus have been described by 
Lefly and other authors in America, and M. Filhol has 
assigned some Africaff remains. to the same genug But 
Manatherium delheidiis at present the only European form 
described as beloaging to this exact type of the Sigenians. 





LETTERS TO THE EDITOR 


[Zhe Editor gloes not hold himself responsible a” opinions ex- 
pressed by his correspondents. Neither can’ he undertake to 
return, or to correspond with the writers of, rgected manu- 
scripts, No notice is taken of ananymous communications. 

°[ The Editor urgently requests correspondents to keep their letters 
a25 Short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.} 
‘The Tangent Scale in a Galvanometer 


On accon on eat correspondence which has recently taken 
place tm thifand other journals regarding the use of the tangent 


e 
scale in a galvanometer, when the plane of the coil makes an, 
angle with the direction of the force in the magnetic field, the 
following extract from Sir William Thomson’s patent, No. 4617 
of 1883, and the accompanying remarks, may clear up some of 
the points that have been raised :— : 

“ In using this instpumeht I sometimes cause the zero*to be 
at one end of the scale, so that, when the potential is at the pre- 
scribed define amount, the pointer is at the centre mark of the 
scale of tangents. The deflections are thus more easily ob- 
served, on account of the large size of the divisions.” 

This extract is quite explicit as to taking the zero at one end 
of the scale, and it is abundantly evident, from the text of the 
patent and from the illustrative drawings, that the scale referred 
to is a tangent scale. The essential feature in this use of the 
tangent scale is hat the strength of the current is prépotional 
to the difference between the tangents of the angle correspond- 
ing to zero and that corresponding to the deflection due to the 
current, 

The total length of the scale, as shown in the patent already 
referred to, and used in this Laboratory for over two years, is 
120°, Lately, however, the length of the scale has, with con- 
siderable advantage, been increased to 147°'8, thus giving twice 
the sensibility obtainable with the 120° scale. 

As regards Prof. Carey Foster’s letter to NATURE of October 
7 (p. 546), a tangent galvanometer arranged to use the tangent 
scale in this manner is essentially adapted to measure currents 
which flow through its own coil in one direction only, but in 
these instruments, as designed by Sir Willigm Thomson, the 
necessary accuracy is secure@ by the following procedure. The 
index (which has a range of about 95° on each side ‘the middle 
point of the tangent scale) is caused to point to a mark exactly 
90° from the middle point of the scale, and the relative Positions 
of the coil and the scale are then adjusted, so that, when the 
index points to the 90° mark, the strongest current which can be 
safely sent through the coil produces,no sensible deflection. 

J. RENNIE 

Physical Laboratory, the University, Glasgow, October 16 





On the Connection between Chemical Constitution and 
Physiological Action 


In the address delivered by Dr. Brunton on this subject before 
the Section of Therapeutics and Pharmacology at the last 
meeting of the British Medical Association, a copy of which 
was published in NATURE, August 19, p. 375, he observes, in 
alluding to the adoption of more scientific methods in phgrma- 
cology :—‘' This may be said to have begun about twenty years 
ago, when the researches which my predecessor in this office, 
Dr. Fraser, made with Prof. Crum Brown upon the conneétion 
between physiological action and chemical constitution jnaugur- 
ated a new era in pharmacology. ... We might first date the 
beginning of this age from Blake’s attempts to show that q 
connection exists between the forms in which the various bodies 
crystallise, and the mode in which they act on an animal body, ... 
Nevertheless, I think we may fairly say that it was the experi- 
ments of Crum Brown and Fraser which fairly started pharma- 
cology in the new direction in which it has since beem steadily 
advancing.” Now it, can, I think, be shown tha in these 
remarks Dr. Brunton has ‘not only misunderstood the scope of 
my experiments, but that hè has been led into error on account 
of his having no definite idea of the meaning of the term 
chemical constitution, which he has evidentlyeconfounded with 
that of chemical composition. The same confusion of these 
terms is not only apparent all through the addres, but is also 
found in the paper on the subject by himself and Dr. Cash, 
published in the Transactions of the Royal Society, 1884. 

The term .chemical composition is well understood, but the- 
meaning of the term chemical constitution is not so well de- 
fined. Perhaps the differen@ between the two terms may be 
pointed out in the shortest space by an example. If we take 
the salts of iron, for instance, we know that the salts f the 
protoxide have a chemical constitution analogous to the other 
members of the magnesian group with which they are iso- 
morphous, and that this r:semblance in constitution connotes 
ngt merely that thef crystallise in analogous forms, as Dr. 
Brunton seems to imagine, but also that they form many analo- 
gous chemical compounds which resemble those of the other 
members of the same group more closely than the compounds 
of any other group. By the addition of oxygen to the protoxide, 
not only is its chemical composition changed from FeO to 
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F eps, but at the same time a base is formed, the compounds 
of which are totally different from those of the ferrous oxifle, 
*but which resembie in their chemical pfoperties the salts of 
alumina, Al Oş, with which they are isomorphous. Here there 
is evidently a change, not merely of composition, but of con- 
stitution ; the addition of oxygen has not only altered the rela- 
tive Weight of the constituents, but hes cqmpletely changed the 
structure of the molecule in a definite direction, and imprersed 
għ it a constitution analogous to that of the magecule, Al0O3, 
with which it is isomorphous. Now, when I had shown that 
this change in the constitution of the salts of iron was attended 
by a marked change ir® their physiological action, when I 
had proved that the physiological action of the ferrous salts 
was analogous 4o that of the salts of the other members of the 
magnesian group, which they resemble in chemical constitution, 
andhat€the physiological action of the ferric sglts was analogous 
to that of the galts of alumina with which they are iso- 
morphous, and when it was proved that an analogous con- 
nection existed between the chemical constitution and physio- 
logical action of the compounds of the elements of all the more 
important isomorphous groups, I think nothing but a complete 
misapprehension of the meaning of the terms chemical constitu- 
tion and isomorphism could have led Dr. Brunton to allude to 
my researches as an ‘‘attempt to show that a connection exists 
between the form in which various bodies crystallise and the 
mode in which they act on an animal body.” The same error 
as regards the meaning of the term chemical constitution has led 
Dr. Brunton to fail to comprehend the bearing of the experi- 
ments of Crum Brown and Fraser on the question, on which, 
in fact, they thrgw no light, although evidently regarded by him 
as a beacon for ‘subsgquent observers. These gentlemen found 
that by the addition of an ethyl or methyl molecule to strychnia 
its phyMological action was profoundly modified, and concluded 
that this was owing to the chemical constitution of the substance 
being changed. As they worked with a reagent, strychnine, of the 
chemical constitution of which we are still ignorant, it was im- 
possible for them to know Y the addition of an ethyl or methyl 
group had made any change in its chemical constitution. The 
probabilities are that no such change had taken place, as the 
new compounds were addition and not substitution compounds. 
It is not merely for asserting a claim to priority that I make this 
communication, although I think szum cuique a very good rule ; 
but I wish to point out the causes which in my opinion are not 
only retarding the prozress of physiology in this direction, but 
which are tending to throw it back to where it was before the 

publication of my earlier experiments nearly fifty years ago. 

October 6 . James BLAKE 

—_ - 
Relation of Coal-Dust to Explosions in Coal-Mines 


It is a stubborn and grievous fact that the loss of life by 
explosipns in coal-mines has risen in the last decade, although 
the number of explosions has fallen. This points clearly to some 
eessential defect in the remedies adopted. The remedies in use 
‘apply apparently to one class of explosions only, hence the de- 
crease in the number of explosions. But, unhappily, there are 
many to which they do not apply, and those the worst ; hence the 
larger number of lives lost. Sone research, which has much 
engaged@me of late, and which I hope soon to make public, has 
led to the conclusion that possibly the reason of this is about to 
be, or is even already, detected. 

Many, well competent to judge, Rave thought that too much 
attention has been given to gas, and too little to dust. This is 
a growing convietion, both in Germany and in England, and of 
late years the dust has had considerable attention. A work, 
recently published (September 1886) by Messrs. W. N. and J. 
B. Atkinson (Government Inspectors of Mines), entitled ‘‘ Ex- 
plosions in Coal-Mines,” strives, and I think fully succeeds in 

- establishing that many of the most disastrous colliery explosions 
in the last six years have been practically ‘‘dust explosions.” 
My conclusion, from certain simj€e physical and chemical ex- 
periments, and from a most careful microscopic examination of 
coal-dust from various seams worked in this field, is that the 
Messrs. Athinsons’ view is right, and, moreover, that the atten- 
tion hitherto given to coal-dust has not only been useless, but 
absolutely pernicious, since it Las lulled into a state of false 
security. ° F e 

I have been down several typical coal-pits in this district (the 
Durham field), such gs Seaham, Murton, Silksworth, Pelton, 
&c., and in some of them I have seen the water-pipes along 
the main haulage roads supplied at convenient distances with 
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stop-cocks, and have found the dust on such roads so damp as to 
be rendered harmless, if it had not been so already, but the fine 
dust which coats the upper faces of the poef-timbers was there 
untouched, lying often to the “depth of Palf an inch, Now, the 
bottom dust, as we may call fhe former, I am prepared to prove 
is almost if not quite universally harmless; and the wAper dust, 
as we may call the latter, I am equally prepared to prove*is in 
the righest degree dangerows, and especially a certain por- 
tion of it, which I propose to call ‘‘flocculent dust.” Lastly, 
I claim to be able to establish that the main ,source of 
the really dangerous dust is that portion of the coal calfed 
variously “dant,” ‘mother of coal,” and “ mineral charcoal.” 
The upper, and especially the flocculent dust, possesses physical 
and chemical properties wanting, or existing in the most 
shadowy form, in the bottom dust; and the nticroscopical 
aspect emphasises these differences, as well as shows the rela- 
tion of the former to what is very appropriately called ‘* mineral 
charcoal.” 

It would pass beyond the limits of a letter to enter into parti- 
culars, but the observations and opinions of others may be 
hereby evoked, and this good work of saving life and piæperty 
be materially furthered by your kindly admission of this letter to 
your pages. I will now only add that this ordinary upper dust 
and this flocculent dust removed, or rendered innocuous, it is 
my firm conviction that the number of explosions will rapidly 
fail, and also the loss of life be greatly reduced. This is the 
goal of my effort. Some practical men may indicate means, 
and perhaps I, who am a student, may be permitted to suggest 
that keeping the ventilating air-current saturated with aqueous 
vapour, rather than direct watering, would, if it be practicable, 
both lessen the amount of this dangerous dust, and also facilitate 
its removal. ARTHUR WATTS 

Bede College, Durham, October 12 





Volcanic Ash from New Zealand 


A SAMPLE of the ash ejected during the recent erupgion in 
New Zealand has just reached me through the kindness ẹf Mr. 
W. Ferguson, Harbour Engineer, Wellington. It was collected 
sixty miles from the seat of the volcano. 

The ash is of a gray colour, of a somewhat darker shade than 
that from Krakatdo. The dark-coloured constituents of the 
New Zealand ash consist principally of black scoriaceous frag- 
ments and ferruginous particles of indefinite character ; those of 
Krakatdo consist mainly of magnetite and hypersthene, well 
defined. The following minerals are contained in the New 
Zealand ash :— 

Plagioclase Feldspar, very fragmentary, limpid, showing poly- 
synthetic striations in the polariscope, and sometimes medial 
twinning line. The few well-formed cry-tals observed recall 
the tabular forms from Krakatdo (described in my paper, Prev. 
Roy, Dublin S%c., vol. iv. p. 291). There is a notable absence 
of the cellular vesicular covering observed in the Krakatao feld- 
spar, and so sugge tive of the pulverisation of a ready-formed 
pumice. 

Hornblende, in elongated prisms, sometimes fibrous long? 
tudinally or striated ; colour dark greca, pleochroic green longi- 
tudinally to brown ; extinction makes a small angle, less than 
15°, with the’ prism axis; “occurs occasionally included in the 
feldspars. It is scarce. 

Biotite and a golden-coloured mica are commgn in well- 
formed crystals of hexagonal outline, remaining dark between 
crossed. Nicols. 

Iron Pyrites, free and in embedded grains ; striated “pale 
yellow, octahedral forms. Scarce. e 

Magnetite, in lustrous black octahedral forms. Not abundant. 

Sulphur,gin small broken pale-yellow fragments ; burns with 
the chfracteristic smell, held over a lamp. Scarce. 

Glass, remaining dark between crossed Nicols; variously 
coloured and often containing crystallites arranged fluxionally. 
Common. e 

Of these minerals, mica, hornblende, and sulphur are, so far 
as' my obs¢rvations go, not present in the Krakatao ash. Com- 
paring it with samples frem Krakatdo gathered at a comparable 
distance from the scene of eruption, the New Zealand ash suggests* 
a more hastily formed material, the minerals in common being 
less perfectly developed in the New Zealand ash. I have not 
noticed as yet in this ash the hypersthene conspicuous in that of 
Krakatdo.® There are some organic remains, calcareous frag- 
ments of shells. ea . JoLy 
_ Physical Laboratory, Trinity College, Dublivgegyctober 18 
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An Abnormal Starfish 


A FEW weeks agd oh "dredged,.off thè north end of Arran, 
an interesting specimen of Poraniagsulvillus, Gray (= Goniaster 
templetoni, Forb.). It is rather more than 5 cm, in diameter, 
and one of the five short rays (that opposite to the madreporite), 
when viewed from the aboral‘surface, is seen to be distinctly 
bifurcated about 1 cm. from its tePmination. On examining the 
oral surface, it is found that the ambulacral groove of the ab- 
nogmal rayedivides into two branches at a distance of 2 cm. from 


. the edge of the mouth. One of these branches runs along one 


of the forks of the ray to its extremity without further cdmplica- 
tion, but the other branch, belonging to the second fork, divides 
again 2 mm, from the first bifurcation, so as to form two tracts, 
which unite with one another 3 mm. further on, thus inclosing 
a small piece of the ordinary integument in an ambulacral area. 
Finally, this ambulacral area divides once more close to the tip 
of the ray. Consequently, there are three bifurcations of the 
ambulacral area in a space of not more than I cm. in length. 
As there are no signs of injury or disease on the specimen, the 
abnorħal condition seems to have been caused by a tendency to 
dichotomous division like that seen in the rays of Crinoids and 
of the Astrophytidee. W. A. HERDMAN 
University College, Liverpool, October 9 





Peculiar Growth of the Common Acorn-Shell 


A PECULIAR mode of growth of the common acorn-shell 
(Balanus) is met with at Hastings. These crustaceans are 
known to attach themselves sometimes by a shelly basis to rocks, 
&c. In this instance they seem to have worked together to form 
a copmon shelly tube, as seen in the accompanying life-size figure ; 
still overcrowded, they have also lengthened their outer valves, thus 
spreading themselves out like the umbels of certain plants, as 





many as fifty individuals being sometimes borne on one of these 
tubes. The columns supporting the pier are completely covered 
with them up to high-water mark. Except a comparative few of 
a later generation which—as will be seen in the figure—have 
attached themselves to the tube, and are in the normal condi- 
tion, they all appeared to be dead, but of this I am not certain, 
s Francis P, PASCOE 
I, Burlington Road, W7, October. 18 


Lunar Rainbow—Halo round the Sun in Connection with 
f the Storm of October 15 and 16 


, ON the "evening of the gth there was a good lunar rainbow 
between 7and8p.m. I have not seen one for some years, 
altheugh about twenty years ago in one winter I saw seven or 
nine, I forget exactly which. 

On the 14th, while coming home between 3 and 4 p.m., I 
saw a remarkable halo round the sun. I had intended making 
a sketch of it, but #hen I arrived there was pressitfg basiness, 
and when I was disengaged it was gone. 

. The halo was nearly a complete circle, but somewhat 
pressed in af the sides. Inside, there was a dark mass 
with a hard defined edge, with the least tface of faint 
mock suis at the left and right hand lower edges of the 
circle; outside, the sky was remarkgbly clear, of a green- 
eish-blue colour. The evening and up to midnight was 
very hot, whith was suceeeded first by heavy rain, then wind 
that lasted for ovey forty-two hours ; during this time there was 
considerable heat ; afterwards for about six hours it was fine, to 
be succeeded by heavy rain, and cold; this afternogh (October 
17) is fng, with half a ggle blowing. I should have mentioned 
that after the halg the aneroid went down as low as 28°3. 

Ramelton,o. Galway P J. H. KINAHAN 
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. Mimicry in Snakes 

I BEG to remark with reference to Mr. W. Hammond Tooke’s i 
letter on mimicry in snakes (NATURE, October 7, p. 547) that I 
stated a case of mimicry in snakes in the year 1869 (see also 
Proceedings of the Zoological Society, 1870, p. 368), and ghat.I 
recently published a ehori? paper on Adgniophis, which again 
treats the case. A. B. MEYER 

October g ® e 





The Galee 


IT may be worth mentioning as a curious coincidence that 
three of the most violent gales of recenj times ogcurred on very 
nearly the same date of the year, namely ;— 


Sunday, October 14, 1877. i 
Saturday, October 14, 18810 
Friday, October 15, 1886, 


a a 


| The first of these was the most destructive in its effects as 


regards this district. 


W. F. DENNING 
Bristol, October 16 . 





Adam’s Peak 


WITH reference to the “‘ Adam’s Peak shadow” I may per- 
haps mention the following fact :—While at Saas Fee (Canton 
Valais, Switzerland) this summer, we noticed more than once 
that the shadows of the Dom and its neighbours stood out 
clearly defined in the atmosphere. They were €nanifestly thrown 
on the cloud and mist that wêre suspended in the air at the time. 
The phenomenon was in this case witnesse@ from below. 

Cheltenham, October W.L 





THE MARINE BIOLOGICAL STATION OF 
BANYULS-SUR-MER 


YESTERDAY I had the pleasure of visiting the 
“ Laboratoire Arago,” or Marine Biological Station 

of Banyuls, being the second institution of this sort 
founded by M. Lacaze-Duthiers in connection with the 
College of the Sorbonne. I found it in full working 
order, the session, which lasts here from October to 
June, having just commenced. The building is placed 
at the western point of the little bay on which the fishing- 
village of Banyuls is situated, just beyond the Etablisse- 
ment des Bains, and consists of three stories. The ground 
floor is one large salle, containing basins which” are 
abundantly stocked with marine animals, and is open to 
the public for inspection as an “aquarium.” The lighting 
of these basins appeared to me to be particularly good, 
and the collection contains many Mé@diterranean forms 
not to be seen in our northern latitudes. The first floore 
contains the working-rooms, library, and museum; the 
upper floor contains the apartments of the Director. In 
M. Lacaze-Duthier’s absence the institution is under the 
charge of M. Henri Prouho, whose official title ig “ Pré- 
parateur au Laboratoire Arago.” ; e 

The fauna of Banyuls is probably not nearly so rich 
as that of Naples, but thé advantages to English students 
would be, the nearer access (twenty-six hours from Paris) 
and the much more healthy situation. ° 

If I understand rightly, the subvention awagded to the 
“Laboratoire Arago” by the French Govérnment con- 
siderably exceeds that proposed to be given by the 
Treasury to our new Biological Station at Plymouth. 

P. L. SCLATER 
Port Vendres, Pyrénées@rientales, October 15 





KEW GARDENS 

THE well-known scientific traveller, Dr. Schweinfurth, 

has recently paid us a visit in England, The Ber- 
lær Tageblatt of September 12 reports his impressions of 
our botanical institutions as given in a lecture delivered 
the previous day before the “Versammlung deutscher 
Naturforscher und Aerzte.” We extract the account of 
tke National Botanic Garden at Kew. Some trifling 
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„inaccuracies have crept into the report, but we leave them 
as they stand. The impression produced by English 
scenery, vegetation, and gardening on unaccustomed 
eyes is difficult to realise by those to whom they are the 
comron-places of every day. ï 

Dr. Schweinfurth-opened his discoutse with the remark 
that England under the influence of a summer sun such 
ds it had enjoyed this year deserved to be called the 
most beautiful country in the world. Indeed, the 
ordinarily serious and® matter-of-fact man of science 
seemed to be filled with enthusiasm when relating his 
observations gn botagical institutions in England. He 
assured them that although he had spent weeks in 
London he was only in a position to offer them a frag- 
mentary reporteon the subject. It is true the amiable 
orator had provided himself with very considerable 
fragments. 

He first of all gave a detailed description of the world- 
wide renowned Kew Gardens, which he compared to a 
botanical “ Ministry for the Exterior,” inasmuch as there 
the reports of all the embassies and agencies flow 
together. The development of this gigantic establish- 
ment presents similar phases to that of the Berlin Botanic 
Garden, Originally a kitchen garden for the Royal 
Court, it has during this century expanded to its present 
size of about 258 acres. Independently of its varied and 
enormous botanical treasures, Kew Gardens is one of the 
most beautiful examples imaginable of park-like arrange- 
ment. everything luxuriates in the most glorious foliage ; 
nota dead leaf nor a dry stalk was to be seen. Everywhere 
-the most untiring and intelligent care was evident ; and 
the manner in which the most delicate plants are brought 
to their fullest developfhent must excite the universal 
admiration. The entire administration of this extensive 
establishment is as simple as it is worthy of imitation. 

Kew Gardens contain a vast herbarium which is pre- 
served in a simple light building with open galleries run- 
ning all round, in which work may be done during the 
day, but no lights are permitted. Along the walls are 
placed the cabinets containing the dried plants, which are 
poisoned with a solution of corrosive sublimate. The 
arrangement of the species is geographical. A magni- 
ficent library and an extensive collection of drawings 
greatly supplement the usefulness of the herbarium. 

The way in which the plants are stuck on sheets of 
paper throughout their whole surface was deprecated by 
Dr. Sehweinfurth. 

Further, Kew Gfirdens contain seventeen large plant- 
*houses, among which he specially mentioned those de- 
voted to orchids, succulents, and tropical plants, including 
the palm-house, a building of about the same length as 
the Berlin palm-house, though by no means so lofty. Of 

. the most beautiful part of the Garden, the colossal rockery 
of Alpine plants impressed Dr. Schweinfurth most, as it 
was in its greatest floral richness at the time of his visit. 

There are also three spacidus museums, situated at 
some distance irom each other, which is a disadvantage ; 
though from the enormous number of visitors—sometimes 
as many ag 80,000 in a day—the separation may have 
appeared necessary. One of the museums contains a 
collection of useful vegetable products in various stages 
of development and manufacture. Another building 
contains the picture gallery founded by Miss Marianne 
North, consisting of 800 botgnical landscapes from all 
parts of the world. They mostly represent the general 
aspects of plants, and their purely scientific value is 
unequal ; but the great care with which the fruit is always 
painted is worthy of all praise. 
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LEPIDOPTERA IN THE SIKKIM HIMALAYA 
[DARJEELING las long been celebrated among ento- 


mologists as one of the richest localities in the 
world for insécts, and especially for Lepidoptera, which, 
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owing to the fact of their meeting a ready sale among 
visitors to the station, are collected asta matter of business 
by twenty or thirty of thesLepcha and Bhotea inhabitants 
of Sikkim. 

But though many of thg superb insects found here are 
common in collections, littlg or nothing is known as to 
their distribution, habits, and time of appearance, as no 
resident naturabist has ever done much at collecting or 
observing their habitg in person. The number of spectes 
is so great, many of them so rare or so uncertain in their 
appearance, and the difficulty of studying their habits so 
great, that there is ample room for many yeays’ work in 
this direction, and the lists which have been published 
by Mr. De Niceville in several recent numbers of the Four- 
nal of the Asiatic Society of Bengal, together with the very 
numerous additions to the known species made by Mr. 
O. Möller, show what a rich harvest is still to be gathered 
by one who does not fear exposure to the tropicals heat 
and risk of fever in the low hot valleys where most of 
them are taken. 

Having spent several days recently in observing the 
butterflies of Sikkim, I may give some idea of their habits 
and haunts. 

First, and by far the most numerous, are the butterflies 
belonging to the fauna of the Indo-Malay region, which 
inhabit the low damp valleys from the level of the plains 
up toabout 3500 or 4000 feet. This region is extraor- 
dinarily rich in the genus Papilio, of which there are at 
least thirty species almost confined to it, though somè of 
them on hot sunny days fly far up into higher elevations. 
Most of these species are many-brooded, and begin to 
appear in March, continuing till the end of the rains to 
fly in greater or less numbers, Some of them, hoavever, 
are only single-brooded; almost all of these appear 
before the rains, from March to the end of May or June. 
In the hot valleys they fly at all times of the day up till 
4 or 5 p.m., and are only to be procured in quantity and 
in good condition by those who know their habits, the 
flowering trees they frequent, the wet spots in the sandy 
banks of rivers, where they associate in great numbers to 
settle, and the most attractive baits by which to allure 
them within reach of the net. This is the sort of work 
which the Lepcha excels in. He likes the wandering free 
life in the jungles far better than steady work, and, filling 
his boxes in two or three days without much exertion by 
waiting in the favourite haunts of the butterflies, he earns 
a handsome wage by selling his booty at a pice apiece. 
He will not trouble himself to catch the small and incon- 
spicuous Lyceenidee and Hesperidz, unless spectally in- 
structed to do so; but, as a fact, these two families are 
the most numerous in species, if not in individuals, and 
would probably together amount to at Jeast 200 species in 
Sikkim, almost all of which, as far as I can learn, are 
found in this zone of altitude. 

Nymphalide also are very numerous and very varied, 
though more difficult to procure. The females of some of 
them, as well as of some Papilios, remain unknown, orare 
very rare, notwithstanding the abundance of the males. 
They glo not fly much, or frequent fhe open sunny places, 
but remain settled high up on trees, or in dense jungle, 
wheresit i#impossible to penetrate or to use a net. Many 
large and splendid moths of the family Agaristidee are 
mostly day fliers, and innumerable Bombyces, Geometers, 
and Sphinges also frequent these hot valleys, and are 
bred or captured in various ways by the Lepchas, but 
seldom by Europeans. During the rains, when they are 
most abundant, the risk of fever at night is too great for 
much lamp work, and breeding is by the natiyes but little? 
understood. The smaller moths, especially the Migro- 
lepidoptera, remain almost unknown, théugh some of the 
most shoyy sometimes find a place inethe boxes of the 
Lepchas. . 

When we come to the zone of Wfevatign between 3000 
and 6000 feet, we come into a climate which produces the 
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grandest forest in Sikkim, and surely one of the grandest 
in the world. A mtxégte of tropical ahd temperate forms in 
highest perfection oecurs, oaks, chestnuts, magnolias, 
laurels, and many other giant trees, laden with climbers, 
orchids, ferns, aroids, and other epiphytes, till the 
branches break with their’ weifht, mixed with a number 
of beautiful shrubs and herbaceous plants. But this 
forest is almost everywhere, unless strictly protected by 
the forest’ department, or growing on slopes too steep for 
cultivation, destroyed by fire or ax®, for the purpose of 
cropping with. rice, millet, Indian corn, and potatoes, 
which are the principal crops of the natives ; and owing to 
the great extension of cultivation, and the immigration of 
Nepalese into Sikkim and British Bhotan, a tract of 
really virgin forest between 3000 and 6000 feet is be- 
coming quite a rarity. 

Partly on account of this destruction of the native trees, 
whic} are replaced in abandoned cultivation by worthless 
weeds, such as artemisia, and by quick-growing soft- 
wooded trees of no value, the species of butterflies pe- 
culiar to this zone are much fewer in numbers, both of 
species and individuals, than lower down, and some of 
the finer and larger species of Adolea, Limenitis, and 
Athyona, which formerly were not rare in Sikkim collec- 
tions, appear to be now very scarce or extinct in their old 
haunts. A little higher up, however, we find a forest of 
much the same character, though denser, darker, and the 
trees much more overgrown with moss. At 7000 and 
8008 feet rhododendrons appear, and a dense undergrowth 
of hill-bamboo, called “ maling,” which forms the principal 
fadder for ponies in Darjeeling, in some places makes the 
forest quite impenetrable. Here the sun shines but rarely 
during the rainy season, and even in the cold weather 
mist ds very prevalent. This forest is the home of 
some of the most sup2rb insects in the world. 

Let us walk up a few miles above Darjeeling into 
the great forest which covers Sinchul on a sunny 
morning early in June, and wait on one of the highest 
peaks, where a small bare space can be found. Flying 
over the tops of the trees with a rapid soaring flight 
we shall see that grand insect Ze/nopalpus inpe- 
riälis, peculiar to these forests, and if lucky enough 
to attract him to the ground by a bait, or able to reach 
his resting-place, we may catch one or two in a morning. 
But his female so rarely flies from her leafy perch that 
in sixteen years I only know of three or four examples 
having heen taken, and these one may say by accident in 
unexpected places. Papilio Krishna and P. Miuercus, 
again, frequent the same forest ; but of the former, though 
wales are in places abundant, the female is hardly, if 
ever, taken. Herda duma, Picris Horsfieldi, Neptes Zaida, 
and other species, have the same peculiarity, that the 
females are hardly ever seen ; and only long and patient 
waiting in spots where sunshine is of rare occurrence, 
will enable the most sharp-sighted collector to obtain 
them. Sothe beautiful, though sombre-coloured, Satyridæ, 
such as Lophoessa goalpara, Yama, and others, Raphi- 
cer® satricius, Lethe scanda, Dinarba and Sidonis, are 
peculiar to these shad}, damp forests, and flit along the 
roads when disturbed in dull weather as well as in sun- 
shine; but howeyer active the search, the sumper of 
species and of individuals seen in a day will be small 
compared to the results of a day in the tropical valleys. 
Higher up still, from gooo to 12,000 feet, the outer ranges 
of Sikkim are very poor in diurnal species,*though rich 
in Geometra, and Micro-Lepidoptera, as the climate is 
too damp and sunless in summer to encovfage the 
‘appearance of species of Palearctic genera, which are in 
plages so abindant on the more sunny, grassy hills of the 
North-West Himalaya. . 

In the interior, however, where the climate is Grier, and 
where Coniferæ and rhododendrons form the principal 
features of the forest #8m 8000 to 11,000 feet, there are a 
number of Eef®Bean genera and species which I have at 
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present only pracured through native collectors, but 
which I hope to see for myself before long in life. 
Papilio Machaon, Colias Fieldit, Picris brasstca, Vanessas, 
Argynnis Lathonia, the lovely A. femimata, are common 
in these higher, drier, and more flowery regions, evhilst 
Parnassius, A neis Melitea, and other Alpine genera are 
also found ig certain places. The moths of the interfgr 
hills are too little known for me to say much about them, 
but there are great numbers of species of European 
aspect, and many novelties amdéngst them may be ex- 
pected whenever the Tibetan frontier is crossed. 

° M. J. ELWES 
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SKETCH OF THE EARLY HISTORY AND 
SUBSEQUENT PROGRESS OF PALEO- 
BOTANY! 


AMONG the many memoirs included in the Fifth 

Annual Report of the U.S. Geological Survey, just 
distributed, none evinces more laborious research than 
the sketch of palæobotany, and no part of this will prove 
more valuable, both from its exhaustive treatment and its 
wealth of references, than the section with the above title. 
The matter divides itself naturally into a history of the 
scientific, and of the pre-scientific period. To the latter of 
course belong the speculagions of the eatly Greek philo- 
sophers, whose ideas were far more correcthan those held 
fifteen or sixteen centuries later, for they at least recog- 
nised that petrifactions had once been living things, and 
that the mountains in which sea-shells were embedded 
had once been under the sea. These doctrines were it 
appears the popular belief of the Romans, and continued 
to be held until the spread of Christianity caused them to 
be rejected, and that long period of stagnation to set in, 
when all natural science was weighed down and sub- 
ordinated to the religious cosmogony. 

We do not find, however, any direct and unequivocal 
references to fossil plants or wood in either Greek or 
Latin writers, though such must have been far from un- 
common objects in limestone districts, and the history of 
palaobotany cannot therefore be said to have commenced 
before the thirteenth century, when Albertus Magnus 
described most unmistakably the occurrence of petrified 
wood.? Little further mention, however, is made of any 
fossil vegetable organism until the latter half of athe 
sixteenth century, when we find several writers describing 
and discussing the origin of petrified wood, which*seems 
to have added fuel to a controversy that had already for, 
centuries been raging concerning the genesis of petrifac- 
tions. Building upon Aristotle’s doctrine of spontaneous 
generation, scholastic writers had come to affirm that 
it was equally possible for stones to grow of any required 
form as for living animals and plants. Avicenn® in the - 
tenth century had econjured up a vis lapidifica, and 
Albertus Magnus in the thirteenth century had imagined 
a virtus formativa. Bauhin dreamed of some subtle 
Spirit of the Universe, while Libavius opined that fossils 
grew, like living things, from germs or seeUs. Balthasar 
Klein obtained a petrified stem, one side beins stone, the 
other coal, an object which excited the liveliest curiosity. 
He sent the specimen to Matthiolus, who, after studying 
it, came to the conclusion that coal was a third and final 
step in the process of transmutation, and that just as 
wood turned into stone, sÊ stone in turn became trans- 
formed into coal. Klein’s own views about it seem, 
however, to have been more rational. The discovety in 
the mines of Joachimsthal of a petrified trunk with’ the 
bark on added to the interest already aroused, and kept 
alive the discussion. e ° 

Pn 1565, leaf-impressions incrusted in tufa were 


* From the Fifth Report of the U.S. Geologjcal Survey, by Lester F. 
Ward, condensed by J. S. Gardner. . 
? For all references the Fifth Report of the U.S. Ggological Survey, 
p- 388 ef seg., must be consulted. 
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desçribed by Kentmann, and in 1664 the existence of leaf+ 
impressions in true rock was for the first time published 
by Major. In 1699, Lhywd, a Londoner, figured and 
described a number of ferns from the Coal-Measures, 
which can even now be recognised. These he was in- 
clined.to consider due to the szceug petrificus, a petrifying 
juice whose action was contraile by*the ws lapidifica, 
both petrifying forces having been invented by Kircher 
in’ 1655, when he propounded his theory of seminaria de 
corpuscula salina as the true faith regarding petrifactions. 
Sperling believed in a Special stohe-making spirit, and 
Camerarius (1712) held that in the beginning God had 
supplied the earth’s intgrior with these varied forms, just 
as hg had, placed grass and herbage on its surface. Still 
others were content to regard fossils as enere freaks of 
Nature. Such-like ideas held the field, and only began 
to give way during the early years of the eighteenth cen- 
tury, for we find that, as late as 1733, infinitesimal par- 
ticles were believed by a Dr. Arnold to have been brought 
together at the Creation to form dead outlines or images 
of all the living creatures upon or within the world. 
During all these dark ages, however, there were not 
wanting writers who held more rational views as to the 
nature of fossils, and even combated the supernatural 
explanations of the dominant schools. It was due to 
fossil vegetables, according to Brongniart, that these 
crude ideas came to be abandoned. All these theories 
were swept away by the “ Floo@ theory,” the first germ 
of which is appareitily to be found in Luther's comment- 
ary on genesis, where he expresses the belief that surviv- 
ing indications of the Deluge would be found in the form 
of wood hardened into stone around the mines and 
smelting-mills. Several writers between Luther’s time 
and the close of the si€teenth century held the same 
view, but the Flood theory was for a time drowned in 
the more fantastic speculations then in vogue, not to come 
to the surface again until another century had passed. In 
1693 Woodward published a work on fossils, in which he 
maintained that all the solid parts of the earth’s crust 
were loosened by the Flood and mingled promiscuously 
in its waters, and that at its close everything sank back 
to the surface according to its specific gravity, the re- 
mains of animals and plants assuming the positions in 
hih they are found petrified. The chiefest expounder 
of this hypothesis, however, was Scheuchzer, whose great 
work on fossils, in 1709, laid the foundations of palæo- 
botdny, though he subsequently rendered himself even 
more aotorious by describing a large fossil Salamander 
as Homo diluvii téstts. His work, however, aroused so 
Weep an interest that for many years collectors and 
writers were busy searching for and describing fresh evi- 
dences in support of the Diluvial theory. It had indeed 
for some time no serious rival, and remained all but uni- 
versallyeaccepted down to the second half of the eight- 
eenth ceatury, when dissentients first ventured to make 
themselves heard. The last two decades of the eighteenth 
century were destined to witnes? a collapse of the Dilu- 
vial theory as rapid as its rise in the first decade, though 
Hugh Miller even found supporters of it in our own 
time. 2. 

During the seventeenth century the occasional pro- 
tests of the rational minority, among whom we find 
Steno, made few disciples; but during the eighteenth 
their arguments were felt with increasing force. The 
Deluge hypothesis, faulty as itewas, was a great actual 
advance, for it at least recognised the real nature of the 
objeçt5, and turned discussion towards the means through 
which fossils came to be embedded. Though several 
authors wrote in a truly scientific spirit during this 
century, it, was Blumenbach who first taught with 
authority that the beings to whose fotmer existence th¢se 
fossil forms were due were not only antediluvian, but 
pre-Adamitic, and that, moreover, there had been a series 
of faunas and floras inhabiting the earth before the age 
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ofman. The change in opinion, however, had long been 
preparing, and prominent among the questions that led 
up to it were: Are thése thg remains gfthe same kind of 
plants that are now found growing, upon the earth? and, 
When did the originals live that have been preserved by 
changing into stone? Only two generations since ,the 
answers would have beefi_uftiversally that they were 
plants that grew but a few thousand’ years ago, and that 
they either grew.where found, or had been brought from 
other countries by some such agency as the Flood, or else 
had been destroyed® by these agencies and become 
extinct. Scheuchzer regarded them as plants which 
could still be found living, citing a number of genera as 
examples. Among many others who embraced* this view 
was Lehmann (1756), who laboured hard to prove that 
the impressions of Annularia sphenophyllotdes were 
flowers of Aster montanus, caught in full bloom, and 
petrified 2 sítu. The exotic theory, as it may be called, 
first appears in a note of Leibnitz, 1706, on the occurrence 
of impressions of Indian plants in Germany ; arti in 
1718 Antoine de Jussieu discussed the resemblances of 
the coal plants of St. Chaumont to ferns of the tropics. 
Parsons (1757) stated that the Sheppey fruits were abso- 
lutely exotic, and Dulac soon after compared the coal 
plants of St. Etienne to American species. These 
instances are only a few among many, for similar views 
became commonly held. Volkmann (1720) and others 
held what may be described as a degeneration theory, 
believing that antediluvian vegetation was of a higher 
order, and free from thorns, thistles, and other scourges, 
while comprising many fruit-bearing trees of which our 
modern ones are the degenerate representatives. The 
same authors held at the same time mixed views, think- 
ing that many of the petrified plants might have bgcome 
extinct during the Deluge or other physical change% and 
it was probably this idea that led to the more critical 
investigation of the stratified rocks, and brought the 
question as to when the originals lived within the region 
of practical science. 





THE RECENT EARTHQUAKES AND 
VOLCANIC ERUPTIONS 


rT ERRIBLE as has been the tale of destruction to life 
and property during the last six years owing to the 
exceptional activity of the subterranean forces in nearly 
every part of the globe, we cannot avoid the reflection 
that scientific men in the future will feel that there have 
been at least some compensating advantages for these 
sad losses. Never before, perhaps, have greater oppor- 
tunities been afforded to us for collecting the real facts, 
and for testing, verifying, or corretting hypotheses con- 
cerning these interesting phenomena ; and never, certainly, 
have such organised efforts been made to deal adequately 
with the great opportunities which have been afforded 
to us. e 
After the earthquakes at Agram, a Commission ap- 
pointed by the Hungarian Government was sente to 
examine the district, and the resultewas a Report of great 
value ànd interest, in which the exact details of the actual 
phenopeng observed were carefully sifted from the mass 
of vague rumours and gross exaggerations with which 
they had become involved. Admirable monographs on 
the terrible earthquakes of Ischia in 1881 and 1883 have 
been prepared by Prof. Mercalli, of Monzafand by our 
own countryman, Dr. Johnston-Lavis. The tremendous 
catastropRe which occurred in the Sunda Straits three 
years ago has already given rise to a vast mass of litera-. 
ture bearing on the subject. Commissiors, including 
very competent observers, were sent to the district by*the 
Dutch and the French Governments, and the former of 
these has Already completed and published its very valu- 


able Report. We may be certaie, too, that fhe more 
æ . 
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recent events, in New Zealand and Charleston respect- 


ively, will not be allowed to sink into oblivion until every 
) ic focus all the light 
which they are capable of afording to us on the great 


effort has been made to gather twa 
problems of vulcanology and d ismology. 

No one can have studied the reports of the late eruption 
of Tarawera in New Zealahd without being impressed by 


the energy and enterprise exifibited by the local Press of 


the colony. The first mail after the outhreak brought us 
very full and detailed accounts collected by correspondents 
who, braving no inconsiderable rigks, travelled gver the 
scene of the catastrophe to collect information, and these 
accounts were amply illugtrated by maps, sketches, and 
photographs. It must always be remembered, however, 
that the requirements of journalism and science are dif- 
ferent, and to some extent antagonistic: the former 
demands, above all things, speed ; the latter, accuracy. 
It is often only when the work of the newspaper corre- 
spondent is well-nigh forgotten that the scientific man 


find# himself in a position to deal with the vass mass of 


unsifted materials—good, bad, and indifferent—which is 
poured out before him in such wonderful profusion ; to 
him relations of events can never be “stale” if they are 
capable of being authenticated and of supplying accurate 
data for the legitimate inductions of science. 


In the case of the Tarawera eruption, as in that of 


Krakatdo, it must be always a subject of regret that the 
topographical and geological surveys of the scene of the 
outbreak which were made prior to the event appear to 
haye been far from perfect. Tarawera is situated in the 
midst of a barren region, in the very heart of the native 
reserve, and it was moreover most jealously guarded from 
the intrusions of white men by the superstitious Maoris, 
who used it as the place for depositing their dead. Dr. 
Hectdr, the accomplished Director of the New Zealand 
Geological Survey, confesses that he had never been able 
to ascend the Tarawera Range, but that from an examina. 


tion of its flanks he concluded that it was composed of 


highly acid (rhyolitic) lavas in coudées and dykes, and that 
large quantities of obsidian and pumice were also present. 
He was thus led to conclude that Von Hochstetter was 
right in mapping the mountain as belonging to his recent 
valcanic series. Mr. Percy Smith, the Assistant Surveyor- 
General of New Zealand, who like Dr. Hector was upon 
the spot within a few hours of the outbreak, had been 
more fortunate in obtaining some knowledge of the upper 
part of the mountain before the eruption. In the year 
1874 he ascended the mountain three times, and found its 
summit to be destitute of any trace of a crater, but to 
consist of a table-land about three miles long by half a 
mile wide, divided into two portions by a saddle, and 
tovered by angular fragments of rhyolite, apparently 
shivered by the actiorof frost. 

There unfortunately still exists some doubt upon the 
question as to whether Tarawera has ever been in erup- 
tion during the period that New Zealand has been 
occupied by the Maoris. On the one hand, it has been 
asserted that no traditions of any previous outbreak are 
preserved among the natives; but, on the other hand, 
the names given to the parts of the mountain are said 
to indicate a knowledge on the part of those wh’ first 
applied them of its volcanic character, and m@reoyer the 
extreme sacredness attaching to the locality “seems 
certainly to point to the conclusion that there had been 
something remarkable in its past history. 

Certain ittis, however, that, up to June 10 last, Tarawera 
was not by any means regarded as a spot upon which, a 
volcanic outburst might be expected to breakeout. But 

eafter a series of violent earthquakes occurring on the 

midnight preceding that day, and lasting for about three- 

quarters of an Qour, a great fissure opened, beginning 

with an orifice on its northern summit and gradually 

extending ‘south-vestwards to a distance of four miles 

during the next hour sand a half; distinct ejections took 
. => 








place from at least seven vents along this line of fissure. 
e highly heated condition of the materials thrown 
from these vents, which set on fire trees at a great distance 
around the mountain, certainly points to the conclusion 
that molten lava was ejected from.the volcano during this 
its earliest stage of eruption. But that this lava rapidly 
became consolidatéd and no longer incandescent on its 
surface appgars to be clearly established by the observa- 
tions of Dr. Hector, who, watching the steam cloud on 
two successive clear nights, was unable to -detect any 
trace of a reflected glow upon*it. After the first tre- 
mendous outburst, this eruption appears to have been 
almost entirely a hydrothermal oye, and tp have slowly 
but gradually declined in intensity. es 

Immediatelyeafter the completion of the first fissure, 
there opened a second one throwinge out enormous 
volumes of steam. This second fissure, which eventually 
attained a length of nearly eight miles, running in a 
nearly north-and-south direction, was that which passed 
through the famous lake of Rotomahana. Its ejections 
seem to have been purely hydrothermal in character, and 
by the masses of ash and mud thrown out, the beautiful 
sinter terraces have been apparently converted into mud- 
volcanoes. There still remains some doubt as to whether 
the second fissure is not to be regarded as a branch of 
the first-formed one. The eruptions from a number of 
vents formed along this second fissures have also been 
gradually diminishing ir? intensity ; but she quantity of 
steam and of more or less finely commfinuted rock ejected 
from them has been enormous. ° 

According to the latest accounts which have reached 
us from the district, the ash, which covers the whole 
country like a great mantle of snow, effectually prevents 
the completion of the necessar¥ geological observations 
upon the scene of the eruption. Indeed, Dr. Hector, 
after a preliminary survey, felt that no useful detailed 
work could be done until the rains have removed this 
covering of loose dust and rendered the country more 
easily accessible. Mr. Percy Smith has, however, 
ascended Tarawera, and reports the existence of a great 
fissure four miles long and five hundred feet wide, of 
which there seems to have been no trace when he 
ascended the mountain on former occasions. 

It is evident from this brief outline that a numb 
problems of the greatest interest await solution in cone 
nection with the recent display of volcanic energy in New 
Zealand. Never before, perhaps, have better opportunfties 
been afforded of studying the phenomena attending the 
formation of the fissures along whiclf volcanic ejections 
take place. It is remarkable, too, that, although the® 
quantity of materials erupted was very great, there were 
few if any regular cones of the ordinary pattern built up 
along the fissures. There also remains much to be learnt 
concerning the actual nature of the materials ejected at 
different stages of the outburst, and the way im which 
they were distributéd: all the materials at first thrown 
out still remain buried ufder the later ejectamenta. 

Upon these and many other problems of the greatest 
importance we may rely on the geologists of New Zealand, 
both officials and amateurs, for obtainin all possible 
evidence during the next few months; and when their 
researches have been completed the New Zealand erup- 
tions of 1886 can scarcely fail to prove among the most 
instructive which have ever come under the observation 
of vulcanologists, e 

That the terrible catastrophe at Charleston will be 
similarly utilised by the numerous and able geologists of 
the United States we cannot for a moment doubt. The 
telegram despatched by Major Powell during the recent 
meeting of the British Association at Birmingham shows 
how fully alive he wås to the importance of carrying on 
systematic observations in the district ; among his staff 
of excellent geologists constitutingethe United States 
Geological Survey he will experience no, difficulty in 
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selecting observers admirably qualified for this investiga- 
tion; nor need we fear that the United States Government 
will be wanting in their accustomed liberality in publish- 
ing the Reports on the subject when they-are prepared. 
Nor will the unofficial geologists of the country and 
private associations be behindhaad ip contributing to 
the mass of information gradually accumulating upon the 
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qyestion of the nature and origin of the terribæ event. 





ON LION-BREEDING} 


THE Gardęns of the Royal Zoological Society of 

Ireland have become famous among zoological 
gardens fér their breed of lions. While kere and there 
among the zoological gardens of the world a lion ċub is 
born, none save those of Dublin can boast of a period of 
lion-cub production of nearly thirty years’ duration, or of 
the extraordinary success of the birth of 131 cubs. This 
being so, we are indebted to Mr. V. Ball fora history of 
the subject, which has been published in a recent part of 
demy. The 
subject is one of interest in several ways, and the follow- 


the Transactions of the Royal Irish Aca 


ing short abstract of the details will call 
attention to it. 


In 1855 a pair of lions from Natal were purchased for 


our readers’ 


these Gardens. Ihe exact relationship of these appears 


to have been ugknown, but thei first litter was born in 


1857. From 1857 t 1885 we find a total 


born, of which twenty-one were either born dead or 
died shortly after birth, and 110 were reared, eighty-six 


of these latter being sold, greatly to the 
Society and to the advantage of very man 


of 131 cubs 


profit of the 
y of the zoo- 


logical gardens of Europe, Asia, and America. These 
131 cubs were the offspring of nine lionesses and four 
lions ; of the latter, one, “ Natal,” was the father of forty- 
two cubs; and another, “Old Charley,” who was a son 


of “ Natal’s,” was the father of forty-six ; 


while of the 


former, one, “ Old Girl,” who was born in the Gardens in 
1859 as one of a litter of five, was the mother of no less 
than fifty-five cubs, of which forty-nine were reared. 


This prolific lioness died at the age o 
apparently of old age. 


f 16 years, 


The facts given by Mr. Ball in one of his very carefully 
c Med tables seem to indicate two periods of the year 
at which lionesses in a state of semi-domestication pro- 


duce gheir young. While the absence of any 


well-authen- 


ticated jaformation as to the period of the year in which 
lion cubs are born wh€n in a state of nature is quite remark- 
alle, yet Mr. Ball ventures the fairly safe surmise that 


considering the period necessary for the rear 
cation of a cub to be at the least a year, for th 
learning to kill its prey when over a year old,*i 
probable that lionesses have more than one li 
when ina wild state; but he thinks it probable 


ing and edu- 
e cub is often 
tis most im- 
tter ina year 
that the geo- 


graphical surroundings of the parents may alter this period, 


and that it may be in the autumn Season in 


the tropics, 


when the great heats and droughts of summer are over, 
and in the springsseason in more temperate climes, where 
the summer warmth would be of service to the young off- 


spring; and hévery ingeniously speculates 


that the two 


periods of maximum production, as observed in the 
lionesses in the Dublin Gardens, may have been inherited 
from two corresponding periods, the result of climatal 
conditions in a wild state. Anofher remarkable pheno- 
menon comes to light on comparing the curves of produc- 


‘ion, when modified into curves of concepti 
monthly curves of temperature for Dublin. 

:he maximum curve in the one case is foun 
approximate to the maximum curve of tem 


e 
t “Observations on Lion-Breedingin the Gardens of the Royal Zoological 


Society of Ireland,” by V, Ball, M.A., F.R.S., Director 


on, with the 
In doing so, 
d to closely 
perature, z.e. 


of the Science 


ind Art Museum, Dublin, ande Hon. Sec. of the Royal Zoological Society 
f Ireland. Transactions of the Royal Irish Academy, vol. xxviii. Part 24, 
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June and July; and the second maximum curve corre- 
sponds to the period of lowest temperature, 7.2. December 
and January: but it will be remeyibered that then the 
animals are kept in welf-heated houses, so that this 
period, as to temperature, may, though the temperature be 
artificial, be compared to the other, when it is natural. 

The cubs when born are? noted as distinctly spotted 
with dark brown on a ground colour which is rather 
light brown than fulvous; from about one fo three’ 
months they are perhaps most distinctly defined ; and, 
though along the back the spots are somewhat quadran- 
gular in shape, there is no indication of actual bars or 
bands. À, 

In reference to the sexes of the cubs, Mr. Ball is able 
from accurate information to record the sex of 130 of the 
cubs, and we find 74 were males and 56 females, giving 
a majority of 14 males in every 100 cubs. This is an 
interesting and novel addition to our knowledge of, the 
natural history of the large Carnivores. 

No lion or lioness lived in the Gardens for a longer 
period than 16 years, and it seems probable that 12 to 14 
years is the average duration of lion life. The cases 
so often referred to of lions living to an age of 20 to 30, 
or the case of “ Pompey,” who died in the Tower in 1760 
at the age of 70, stand on no scientific or even reliable 
evidence. , 

Under the heading of “The Cause of Success in 
Breeding,” we find some valuable suggestions as to the 
keeping of these splendid Carnivores ; but we searched én 
vain for the secret of success. Horse-flesh is evidently 
not dear in Dublin, as the annual cost of the food of an 
adult lion, being for the most part horse-flesh, only came 
to 154% in 1885. A series of tables accompanies the 
memoir, and some illustrations of the cubs of the liopess 
“Queen,” born April 1885, from drawings by Mr. 
Thomas. 





NOTES 


AN article in NATURE for May 6 (p. 7) drew attention to 
the fact that this present year is the tercentenary of the introduc* 
tion of the potato into England, and discussed some of the 
points of its history. Apart from the purely historic aspects of 
the question, ‘‘ Whence did our potato first come?” it was shown 
that in connection with the suggestion of cross-breeding to 
strengthen against disease it is very important to know which 
is the species that for three hundred years we have been culti- 
vating. With a view to drawing the attention of cultivators to 
the subject, it is proposed to hold a Tegçentenary Potato Exhi- 
bition at the St. Stephen’s Hall, Westmin&ter, from Wednesday, 
December 1, to Saturday, December 4, and to appoint one of 
those days fora Conference, when some of the unsettled questions 
may be discussed. The Exhibition will consist of four sections : — 
(1) An historic and scientific collection, to include early works 
on botany, in which the potato is figured ; maps showing the 
European knowledge of the New World, three hundred year 
ago, and the proximity of potato-growing districts to the ports 
most frequented ; early books on travel and yoyages in which 
references*to the potato occur; works and papers in which 
attempts to define the different species are made ; illustrations 
of the species and varieties; contemporary references to the 
voyages of Hawlfins, Drake, Grenville, and Raleigh. (2) Illus- 
trations of potato disease, and works on the subject. (Sections 
I and 2 will Be arranged under the advice of a committee of 
scientific gentlemen who have consented to give theis co-opera- 
tion.) (3) Methods for storing, preserving, and using partly 
diseased potatoes, &c. (4) A display of tubers of all the various 
varieties growf. (In this section gold, silver, arfd bronze medals 
will be awarded. Each exhibit must be aeeompanied by a state 
ment of date of planting, locality, nature of soil, &c.) < 
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MR. JOHN WHITEHEAD, well known to ornithologists for his 
discovery of a new spg¢cies of Nuthatth in Corsica, has been 
travelling in Borneo dusing the jast two years, and has sent 
home a large collection of birds. Unfortunately the disturbed 
stale of the country in the Qrunei district has prevented Mr. 
Whitehead from accomplishing the chief object of his expedition, 
the ascent of Kina Balu, and he has therefore been obliged to 
xgstrict his labours to ithe neighbourhood of Labuan and the 
country round Sandakan. These districts have been well worked 
for years by Mr. Alfred Everett, Mr. Treacher, Mr. Piyer, and 
other naturalists, and Mr. Whitehead’s collection, although very 
complete, &id not contain anything new to science. He is now 
travelling in Java, and purposes to explore some of the mountain- 
ranges in the interior. 


Mr, GEORGE REID, a well-known ‘contributor to the pages 
of Mr. Allan Hume’s journal, Stray Feathers, has just fin- 
ished a “Catalogue of the Birds in the Provincial Museum, 
N.W.P. and Oudh, Lucknow.” Mr. Reid is the member of 
the Committee of Management in charge of the Natural His- 
tory Department of the Lucknow Museum, and the. value of the 
bird-collection depends upon the series which Mr. Reid has 
himself given to the Museum, his donation amounting to 1287 
specimens out of a total of 2646. The Museum appears to 
possess a very complete collection of birds from the: neighbour- 
hood of Lucknow, and it is encouraging to see that Mr. Reid, 
inere-organising the natural history portion of the Museum under 
his charge, has recognised the first duties of a local institution, 
and has commenced by making a good collection of the birds 
of the province, of which Lucknow is the capital. Mr. Reid 
will @e glad to entertain the idea of exchanges with other 
Mustums. : : 


THE concluding part of the late John Gould’s ‘‘ Supplement ” 
to his ‘Monograph of the Trochilide” will shortly be issued 
by Messrs. Sotheran. This work, which was left unfinished at 
Mr. Gould’s death, has been completed by Mr. Bowdler Sharpe, 
who has also nearly finished the great work on the “‘ Birds of 
Wew Guinea,” which had not long been commenced by the 
author before he died. 


Messrs. TAYLOR AND FRANCIS will shortly publish a work 
by Mr. T. Mellard Reade, F.G.S., entitled “The Origin of 
Mountain-Ranges.” In addition to containing a systematic 
theory of mountain-building, with detailed experimental illustra- 
tions, the structure and geological history of the great mountain- 
masces of the globe will be discussed. The work will also 
contain many maps and sections of mountain-ranges, and a con- 
toured map of the North Atlantic Ocean, together with numerous 
sketches of mountain-structure and scenery, from Nature, by 
the author. 


ProreR. H. RICHARDS, of Springfield, Massachusetts, has 
invented an ingenious and effective application of the zoétrope 
f® the illustration of the relation between certain isomeric forms. 
The apparatus exhibæs the gradual passing of a cube into 
an octahedron, a dodecahedron, &c. It can be used also for 
exhibiting the growth of hemihedral forms of crysiuls. 


A PROJECT is on foot for tunnelling the ‘Great Divide.” 
The Dividg is the Rocky Mountains, and the point proposed to 
be tunnelled is under Gray’s Peak, which ries no less than 
14,441 feet above the level of the sea, At 4441 feet below the 
peak, by tunnelling from east to west for 25,000 feet direct, 
communication would be opened between the valleys on the 
Atlantic slope and those of the Pacific side. This would shorten 
the distance between Denver, in Colorado, and Salt Lake City, 
in Utah, and cchsequently the distance between® the Missouri 
River, say at St. Lomės, and San Francisco, nearly 300 miles ; 
and, there wouftl be little more required in the way of ascending 1 
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of descending or tunnelling mountains. Part of the work*has 
already been accomplished. The country from the Missouri t8 
the foot of the Rockies rises gradually in rolling prairie till an 
elevation is reached of 5200 feet above the sea-level. The 
Rockies themselves rise ay various places to a height exgeeding 
11,000 feet. Of thd twenty most famous passes, only seven are 
below 10,00@ feet, while five are upwards of 12,000 feet, and 
one, the Argentine, is 13,000 feet. Of the seventy-three im- 
portant towns in Colorado, only twejve are below 5000 feet, ten 
are over 10,000 feet, and one is 14,000, The point from which 
it is proposed to tunnel is 60 miles due west from Denver, and 
although one of the highest peaks, ifis by farthe narrowest in 
the great backbone of the American continent. sd 





AT a meeting on Tuesday of the Committee of the subscribers 
to the British School of Archzeology at Athens, Prof. Jebb said 
the School had been erected and paid for, Mr. F. C. Penrose 
had been appointed Director, and a provisional income of 4oo/. 
a year for three years had been raised; but additional funds 
were required. Prof. C. T. Newton, in urging the importance 
of having a great School of Archeology, suggested that there 
should ultimately be raised a special fund forthe payment of the 
travelling expenses of the students at Athens. On the motion 
of Prof. Jebb, a Managing. Committee was gppointed. 


On Saturday last, after six in the eveging, ‘several shocks of 
earthquake were felt in Alsace and many other parts in the 
nearest Alpine valleys, in the Vosges, and in the Black Forest. 
At Strasburg there had not been any earthquake for almost 200 
years, The direction of the movement was from north to south. 
Several of the shocks were rather stvere. 


A TELEGRAM from Halifax, October 14, states that a shock 
of earthquake lasting ten seconds had been felt at Sydney, Cape 
Breton Island, Canada. : 


Tue Rev. J. H.’Abrahall writes from Combe Vicarage, 
Woodstock, that on September 30, while near Blenheim Park, 
walking westwards about 7 p.m., he was aware of a sudden 
splendour above him on his left. Turning towards it, he 
saw a meteor moving eastward. It pursued a level path 
beneath the Milky Way about a sixth of the distance from 
the zenith to the horizon: It was bigger than Jupiter, and of a 
yellow hue, A reddish flame curled, crest-like, backward from 
its top. Its course was slow, and it quanched the light of the 
stars it passed over. It soon vanished, leaving no lumingis 
train. 


We have alyeady referred to two successive instalments of 
Mr. Taylor’s papers on the aborigines of Formosa, which have 
appeared in the China Review of Hong Kong. Tie third and 
last is now before fis. It first describes the Pepo-huans, who 
are really not aborigine? at all, but who stand between the 
savages and the Chinese settlers, speaking the language of both. 
They are believed by themselves and the otleer tribes to be the 
result of mixed marriages between whites ap& Chinese, who 
have traded to the country or been wrecked on the coasts, and 
aboriginal women. They are a simple, harmless, peaceful 
people. The Diaramocks, who inhabit the mountain-ranges 
which form the north-westgrn boundary of the Tipuns (a'ready 
described), are a fierce and intractable race, addicted to canni- 
balism. Little is known about them, as they hold aloof from 
other tribes. They are supposed to be the true aboriginal 
inhabitants of Formosa. There is also said to be a tribe of red- 
haired savages, living amongst the central mountains, but no 
Guthentic information has been gained respecting them. The 
inhabitants of Formosa generally are described as inquisitive 
and intelligent. The Chinese have a ‘proverb to the effect that 
when the savages take to wearing trousers th¢re is no opening 
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left for a Chinaman. The custom of head-hunting which prevails 
in some districts is mainly intended to prove the valour of the 
On the whole, Mr. Taylor has given us a large 
number of details, classified under various tribes, which were 


young men. 


not knoavn before. © e A 


In the September number of the MeteorologischegZeitschrift, 
Prof. Hann gives the results of many years’ observations on the 
temperatures of the various parts of the Vienna forest. The 
forest valleys have a considerably lower temperature than the 
This difference is smallest in winter and 


open land outside. 
greatest in summ&. But (here is no similar effect during the 
course"of tÈ day, for the afternoon difference is got the greatest. 


It is actually least ig the warmer hours of the day, and greatest 
In the early morning and evening the 
influence of the forest in lowering the temperature of the air is 


in the cooler part. 


greatest. 


THE last number (vol. lv. Part 2, No. 2, 1886) of the ¥ournal 
of the Asiatic Society of Bengal has for its first paper a list of 
butterflies taken in Kumaon, a district in the middle portion of 


the Himalayas, lying between Garhwal and Nepaul, by Mr. 


Doherty, of Cincinnati, who spent several months towards the 
close of Jast year in the expedition. _ Mr. Doherty’s failure in 


the higher regions bofdering on Tibet leads him to advise entomo- 


logists that the three gimmer months are the only good ones 
for collecting, either on the desert plains of Tibet, or in the deep 
valleys of the Himalayas sheltered by the outer range from the 
Dr. Barclay contributes two 
papers—one on a second species of Uredine affecting the Hima- 
the first being 


violence of the monsoon rains. 


layan spruce-fir (Abies Smithiana, Forbes), 
described in the first paper of the present volume ; the second 
2aper by the same writer relates also to new species of Uredine 
darasitic in the deodar (Cedrus deodara, Loudon). Mr. Atkin- 
son concludes his six papers on the Indian Rhyxchotz, which 
1ave been compiled in order ‘‘to provide those who may become 
nterested in this order of insects with some guide to their classi- 
ication and arrangement, and was at firstdevoted to the correction 
of our only English list, but this became so unsatisfactory that it 
vag found better to revise the whole on the basis of Stal’s numerous 


ind elaborate essays.’’ The number of species described under 


‘ach family is: Crcadida, 115; Czrcopide, 67; Membracida, 
133 Fassida, 38; Lulgvride, 234. These figures, Mr. Atkin- 
on adds, could probably be doubled in a few years, for the 
luber of Fasside alone awaiting examination should add 
everal hundred species to the Indian fauna., Dr. King adds three 
Ppparently new Primulas from the higher parts of the Eastern 
Timalayas to the Primulacee of Sir Joseph Hooker in his 
‘Flora of Igitish India.” Finally M. de Nicéville has a paper 
‘On the Life-History of Certain Calcutta Species of Satyrine, 
rith special reference to the Seasonal Dimorphism alleged to 
ccur in them.” 


ANOTHER consigifment of German carp (Cyprinus carpio) is 
> be imported ley the National Fish Culture Association to meet 
1e growing demand for this species, which is superior to its 
ongener of this country. The Association, through its secre- 
uy, Mr. Oldham Chambers, has urged upon those possessing 
isused waters to introduce the carp, pth the mirror and leather 
vecies, therein. Although the German carp belongs to the 
me genifs as the English, the former is being imported to 
nprove the latter, which have deteriorated in favour and con- 
ition owing to lack of cultivation. The fish will be committed 
) the charge of the Marquess of Exeter’s pisgiculturist, who has 


toceeded to Germany for the purpose of bringing them over, ® 


gether with other species. 
e 


AN amusing incident occurred last week at the Colonial and 
: nia $ 
dian Exhibition "Aquarium, where a remarkable raven from 
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the Isle of Mull is now on view. On being fed it is the habit of 
this bird to hide the remfants of its repaspin’various parts of its 
habitat, and exhume them wh@n prompted by hunger to renew 
the meal. One day a rat invaded the spot, and commenced to 
excavate for the hidden articles of consumption. Enraged at 
this proceedinz, the raven fell upon the rodent, and gored it to 
death after a severe struggle on both sides. 


. . e s 
MESSRS. WHITTAKER AND Co. will issue in the course df 


next week ‘‘ On the Conversion of Heat into Work, a practical 
Hand-book on Heat Engines,” by Mr. Wm. Anderson, M.I.C.E. 


THE additions to the Zoological Society’s Gardens Uuring the 
past week include a Rhesus Monkey (Macacus rhesus 6) from 
India, presented by Mr. T. L. Brewer; a Macaque Monkey 
(Macacus cynomolgus 8) from India, presented by Mr. Walter 
C. Horsley ; a Bonnet Monkey (AZacacus sinicus 8 ) from India, 
presented by Mrs. Samuel Lloyd ; a Common Squirrel (Scigras 
vulgaris), British, presented by Miss F. Westrup ; two Grey 
Seals (Halicherus grypus) from the Island of Canna, N.B., 
presented by Mr. R. Thom ; a Varying Hare (Lepus variabilis) 
from Perthshire, presented by Mr. T. West Carnie ; a Goshaivk 
(Astur palumbarius) from France, presented by the Baron 
D’Epremesnil ; a Golden Plover (Charadrius pluvialis), British, 
presented by Mr. G. Smith ; ten Common Vipers ( Vipera berus), 
British, presented by Mr. C. F. McNiven ; two Black-footed 


Penguins (Spheniscus demersus) from South Africa, purchaséd. 
2 





OUR ASTRONOMICAL COLUMN 


THE BINARY STAR + CYGNI,—Mr. J. E. Gore (who has 
taken up this branch of astronomy with great vigour) has 
published in the Astronomische Nachrichten, No. 2749, elerflents 
of the orbit sof + Cygni. Using the measures of Dembowski, 
Burnham, Frisby, and Tarrant, he finds :— 


P = 53°87 years Q = 83° 0 
T = 1863°99 A = 205° 26’ 
e = 0°3475 a = 119 
Y = 44° 40 = — 6°68. 


H 
These elements represent the observations fairly well. It must 
be remembered, however, that the measures only extend over a 
period of ten years, and the orbit must therefore be considered! 
as Mr. Gore states, to be provisional only. 


THE Lick OBSERVATORY. —We learn from Scienze, vol. viii. 
No. 190, that the following plan has been devised by Prof. 
Holden for the working of the great telescope :—‘* We mean to 
put the large telescope at the disposition of the world by in- 
viting its most distinguished astronomers to visit us one at a 
time, and to give to them the use of the instrument during 
specific hours of the tweaty-four. Each day there will be 
certain hours set apart when the Obsegyatory staff will relin- 
quish the use of the equatorial to distinguished specialists who 
will come from the United States and from Europe to solve or 
to attack some one of the many unsolved problems of astronomy. 
In this way we hope to make the gift of Mr. Lick one which is 
truly a gift to science, and not merely a gift to California and to 
its University.” 

COMET BARNARD (1886 f ).—Dr. J. von Hepperger has pu» 
lished the following elements and ephemeyjs for the comet dis- 
covered by Mr. Barnard on October 4 :— 

T =, 1886 December 24°3064 Berlin M.T. 
6 


78 56 20 


3 = 140 17 55 > Mean Eq. 18860. 
i = 93 33 52 Py 
log g = 9991236 


Error of middle place (O — C). 
®* dacsB=.8 dp=-t. 
Lphemeris for Berlin Midnight 


1886 R.A. Decl. Log a Logr Bright- e 
ho ms. 6 ' e ness 
Oct. 22 II 16 13 3 57°6N. o'2961 0'1434 1°86 
26 £1 27 15 4 2E'I 0°2747 O%1296 2°21 
30 II 39 16 5 53°2 0°25) O'1093 2°66 
Nov. 3 11 5228 7 17N. 02281 o'a9I6 3°22 


The brightness on October 6 is taken as unity. 
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Io SAGITT#.-« Mx S. C.eChandler has discussed, in the 
Astronomische NacPichten, Mr. Gore’s observations of this 
star, together with some of hi$ own, and some observations 
made for the Harvard and Oxford Photometric Catalogues. 
THe result of his inquiry is fo give M = 1885 December 
4d. gh. 36m. G.M.T. + 8d. 9b. 110m. (E-391), the duration 
of increase being 3'0od., and of decrease 5°38d., and the mag- 

_ nitude at maximum being 5'6, and at minimum 6°4. Mr. 
“Chandler considers it likely that the period will prove to be 
within two minutes of the truth, Mt. Espin’s value, however, 
is 1h. 28m. shorter. 


THE QBSERVATORY OF *RIO DE JANEIRO.—M. Cruls, in a 
communication to the Paris Academy of Sciences, states that 
the long-talked-of transference of the Rio Observatory is about 
to be commenced. The site chosen lies nearly on the same 
parallel as the present Observatory, but two minutes farther to 
the west. The Brazilian Observatory possesses, from its proxi- 
mity to the tropic, an advantage over all others, in that for forty 
daw in the year the sun’s zenith distance does not exceed 1°. 
M. Cruls anticipates that in the new edifice he will be able to 
undertake, with success, observations of terrestrial magnetism, 
and of atmospheric electricity, and he would wish to set up a 
delicate seismograph for recording slight movements of the soil. 
He trusts also that the Observatory will bear its share in the 
great photographic survey of the heavens proposed by Admiral 
Mouchez. 





eASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 24-30 


( FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 

is here employed. ) 

7 At Greenwich on October 24 

Sun rises, 6h. 41m. ; souths, 1th. 44m. 16°6s.; sets, 16h. 47m. ; 
decl. on meridian, 11° 50’ S.: Sidereal Time at Sunset, 
18h. 59m. 

Moon (New on October 27) rises, 2h. 37m. ; souths, 9h. rom. ; 
sets, 15h. 48m. ; decl, on meridian, 4° 45’ N. 


Planet Rises Souths Sets Decl. on meridian 
° h. m. h. m. h m. weer 
Mercury ... 822 .. 1247 .. IJ 12 «. 18 3058. 
Venus ... 54 .. Il 9 16 37 . 6588S. 
Mars . 1044 . 14 37 18 30 23 30S. 
Jupiter... 5 33 «+ IL 3 . 16 33 6 37 S. 
Saturn... ... 21 24"... 526 ... 13 28 21 18N, 

* Indicates that the rising is that of the preceding evening. 
Oct. h. 
30 ° Io Mars in conjunction with and 6° 5’ south 
of the Moon. 
2 
Variable Stars 
Star R.A. Decl. 
h om. PIE h. m. 
U Cephei o 52°2... 81 16 N. ... Oct. 24, 4 51 m 
. » 28, 4 30 m 
R Ceti... 220°2... 0428. .. 5, 29, M 
ĝlgol 3 08...40 31N... 5, 24,23 37 
ż e » 27,19 52 m 
A Tauri 3 54°4...12 ION... 5, 25,82 30 m 
3) 29, 21 22 m 
U Ophiuchi... @. 17 10°38... 1 20N... 4, @24— I 19 m 
and at intervals of 20 8 
BLyre... ... a I8 45'°9... 33 I4 N. .., Oct. 30, 21 30 m 
S Vulpeculee < 19 43°7...27 ON... 4, 28, MM 
R Sagitte® ... ... 20 89... 16 23N.... 9 29, m 
ô Cephei . 22 24°9...57 SON... 5, 25, 2 3017 
3) 028, 21 30 m 
M signifies maximum’, #2 minimum. 
e 
° Meteor Showers 


e 
The present week offers fewer active radiants than the one 
just past. The following radiants are, however, tepresented :— 
Near “8 Canis Mingis, R.A. 105°, Decl. 12° N.; and from 
Cancer, R.A.o133°, Decl. 21° N. Both yield swift meteors, 
especially the latter. October 24 and 29 are fireball dates. 
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. GEOGRAPHICAL NOTES . 


THE last volume of the /evestia of the Caucasus Geographical 
Society (vol. viii. 2) contains a great variety of geographical® 
information. General Stebnitzky contributes a most interesting 
paper on the figures of the earth, being a discussion oF results 
obtained from pendulum-observations in connection with the 
opinions e@pressed by M. Faye. An excellent map of*.the 
province of Kubafi, on a scale of 13 miles to an inch, is accom- 
panied by a sketch of the colonisgtion of the province, which 
already has a Russian population of more than one million 
inhabitants. M. Koshkul gives a short description of the 
‘‘ Naphtha Mountain,” in the Trangcaspian ygion. The tele- 
graphic determination of the longitudes of Tiflis, Shgmakha, and 
Baku acquires èhe more interest, as it allows of the deternfination 
of the general error (14”*3) of the Caucasian friangulation and the 
deviations from the vertical line, due to local causes at these 
three places. A list of points whose positition has been deter- 
mined by the triangulation made in the Transcaspian region, as 
also in Khiva and Bukhara, is given by MM. Pervas and 
Gedeonoff, and will be most welcome to cartographers, Among 
the notes we notice the following :—On the Caucasians of 
Kubafi, due to M. Zagursky, whose researches on the languages 
of the Caucasus are always so great a help to ethnography; a 
list of the Caucasian population in Kubafi in 1883, from which 
we learn that from Kubañ alone no less than 13,600 Circassians 
have emigrated since 1871 ; M. Chantre’s craniological measure- 
ments are summed up by M. Zagursky; and M. Lessar contri- 
butes a paper on the rerth-western frontier of Afghanistan. 
The ‘ Appendix” shows where the chigf attention of the Cau- 
casus Geographical Society is now directéd. They contain 
translations of a work dealing with Armenia (th® ‘Toros 
Akhpar” guide through Armenia, by the Archbishop Garegin 
Srvandzyantz) ; of the Turkish ‘‘ Salname” for the Erzeroum 
Vilayet ; of notes on Syrian-Khalgeans, by a native from Hosra- 
bad; and of Mr. Charles WilSon’s lecture on Asia Minor, 
delivered before the London Geographical Society. 





THE first fascicule of the full Reports of the Polar Meteoro- 
logical Station at the mouth of the Lena has just been published. 
It is the first fascicule of the second part, and contains the 
meteorological observations made since September 1, 1882, to 
August 31, 1883, compiled by M. Eigner, and published under 
the supervision of Dr. R. Lenz; the second fascicule of the 
same volume will contain the meteorological observations in 
1883-84; while the first volume is reserved to magnetical obser- 
vations, and the third will be devoted to the non-obligatory 
observations, among which the aurorz will occupy a promittent 
place. The meteorological observations now published, com- 
prise the pressure of air, the temperature, elasticity of pours, 
relative moistness, force and duration of wind, nebulgsity, snow 
and rain, as also the temperature on the surface of the soil and 
the snow, and at depths of 40, 80, and 160 cm., these last two 
missing for the months of July and August 1883, in consequence 
of an accident to a thermometer. All observations are given 
in full, that is, for every hour,” as also the monthly aver- 
ages. The daily range of all elements is also represented by 
curves, whose scale is exactly that accepted for the publication 
of the French srg Deane at Cape Horn; the werk is accom- 
panied, moreover, by a map of the mouth of the Lena, and of 
the station itself, as alo by a drawing representing the sta- 
tion amidst the tundra, on the banks of a branch of the Lena. 
A full description of the instruments anq their corrections is 
given both in Russian and in German. 


e 

THE October number of the Proceedings of the Royal Geo- 
graphical Society has for its leading paper one by Sir Francis 
de Winton, on the Congo Free State, the conditions of its 
administration by Europeans, and its probable future. In this 
latter respect Sir Francis @e Winton is naturally inclined to look 
on the favourable side. Of more strictly geographical interest is 
the letter from Mr. Grenfell recounting his latest explorations 
in the missionary steamer Peace, of the tributaries of the Congo, 
between Leopoldville and Stanley Falls, with very detailed 
maps. 


o Letermann’s Mitteilungen for October cont@ins a long paper 
by M. Nikitin, the chief geologist of the Russian Geological 
Committee on Glaciers in Russia. [lis object is to lay down 
the limits of the traces of glacial action in that country. Lieut. 
yon Frangois’s journeys in the southern Congo basin are the 
subject of the next paper ve finally, there is a brief account 
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of the Cunos or Tulé Indians of Darien, from he reports of a 
missionary sent to labour among them to Bishop Thiel, of Costa 
Rica, who has communicated them to Herr Polakowsky. 


THE current Mittheilungen (Band xxix. Nos. 7 and 8) of the 
Geographécal Society of Vienna containg letters from Dr. Lenz 
and Herr Baumann, from the Congo, and parf of an account by 
Dr. Holub of his present journeyings in South Africa. Of 
special interest are two papers on the Hauslab cartographical 
collection. One describes the general extent and contents of 
the collection, which is in thfee parts: (1) books ; (2) engrav- 
ings; (3) maps. The last contains about 4500 sheets, and is 
especially rich in old specimens of cartography. Two of these 
form the subject offi second Paper : they are a globe, the author 
of which is u@known, but which probably dates from soon after 
Columbus; the other is a chart of the Mediterranean dated 


1513. 





THE FIFTY-NINTH MEETING OF GERMAN 
NATURALISTS AND PHYSICIANS, BERLIN, 
SEPTEMBER 18-27 

[FROM OUR BERLIN CORRESPONDENT] 


‘THE present has in every respect been the most important of 

these annual meetings. Even in the number of visitors it far 
exceeds any similarreunion since the foundation of the Society, as 
many as 2224 members, and 1931 associates, or 4155 altogether, 
having entered their n&mes, while no Igss than 1496 ladies took 
part in the general Proceedings and social gatherings. It may 
here be remarked that the®constitution of the German Naturalists’ 
Society differs essentially from that of the British Association, 
as it exists only so long as the meeting lasts, and consists of 
members—that is, of persons who have published treatises, other 
than dissertations for academical honours, on general scientific 
and medical subjects—and of erdinary associates. Two or three 
sittings are devoted to the formal proceedings, such especially as 
the choice of the following year’s place of meeting, and of the 
two leaders, whose duty it is to summon the next assembly, and 
arrange the work on hand. The general sittings are occupied 
with matter of universal interest, and are attended in common 
by all members, associates, and ladies. The more strictly 
scientific work, however, is distributed amongst the several Sec- 
tions, thirty on this occasion, each of which is presided over by 
a freshly elected chairman, and set apart for the discussion of 
papers by specialists. After the last general sitting, at which the 
annual meeting is officially dissolved, it ceases for the time being 
to Mist. Enjoying no special source of income, and keeping no 
permanent records, it possesses in the officers appointed to 
arrangeg for the next gathering the only germ of a new and 
equally ephemeral existence. To this temporary organisation 
corresponds the manner i which its proceedings are issued. An 
offigial journal, published only while the gatherings are held, 
contains the proceedings of the general sittings 71 extenso, those 
of the various Sectiuns in shorter or more detailed reports. It 
may here be mentioned that, at the suggestion of the administra- 
tion, a Commission was on this occasion appdinted for the 
purpose of reporting te next year’s meeting any proposals for a 
modification @f the statutes. Reference was made more espe- 
cially to such a change as would confer on the German Natur- 
alists’ Society a more stable existence ;®in fact, an organisation 
somewhat similar to that of the British Association. 

Of the 4155 megbers and associates present, Berlin was 
represented by 1444, other places by 2711 (including 429 
foreigners), as heer: Europe, 347; America, 54; Asia, 18; 
Africa, 6; Australia, 4. Most of the leading representatives of 
German science were present, although illness unfortunately 
prevented the attendance of Von Helmholtz, Kirchoff, and 
Wislicenus, the first and last of whom had undertaken to deal 
with some matters of general interest. @ 

Under the presidency of the two administrators, Prof. Rudolf 
Virchow afid Prof. A. W. Hofmann, the first sitting was held 
on Saturday, September 18, when an audience filling the 
spacious Circus Renz was addressed by Herr Virchow on the 
development of the Society from modest beginnings, and its 
present importan@e for the mutual interdependence of the various 
branches of the natural and therapeutic sciences. He dwelt on 
the progress made since the first meeting in Berlin, in 1828, 
under the presidency of Afexander von Humboldt, which had 
been attended by Qerstedt, Berzelius, Gauss, Weber, Johannes 
Miiller, Mitscherlich, Rose, Magnus, Ehrenberg, but from 
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which Goethe had absenteg himself. Theimportance of these 
illustrious savants for the development of tk physico-chemical 
and biological sciences, and th@ continufty of their researches 
with the problems now under discussion, formed the conclusion 
of this highly instructive opening address. After receiving the 
felicitations of the representative of the Minister of Public In- 
struction, Von Gossler, of the Berfin Oberbirgermeister, and the 
Rector of the University, and after the meeting had made choice 


of Wiesbaden for next year’s gathering under Prof. Fresenius e° 


and Dr. Pagenstecher, Dr.@Verner Siemens discoursed on ‘‘ The 
Scientific Character of the Age.” The speaker dilated on the 
spread of the natural sciences through these periodical gatherings 
and through their introduction into the'school-room, thusénfluenc- 
ing the technigue of the arts, which in their turn react powerfully 
on the social relations, so that, by his command of the forces of 
Nature, man is now enabled to produre the necessaries and the 
pleasures of life in grea:er abundance with less expenditure of 
time and labour. He is certainly not able to overcome all the 
evils inherent to the present period of transition ; but our scign- 
tific age promises to discover all the remedies calculated to 
alleviate and cure the ills from which we now suffer. 

At the second general sitting, held on September 22, Prof. 
Pohlmann, of Buffalo, conveyed the greetings of the American 
Association to the German Naturalists, together with a general 
invitation to the International Medical Congress to be held next 
year in Washington. Prof. Ferdinand Cohn, of Breslau, then 
spoke on ‘‘ Vital Questions,” dealing with the nature of life from 
the present scientific stand-point, in reference more especially to 
the simplest living beings, the lowest plants, whose vital func- 
tions he described in attractive language. He considered that 
we had already half solved the riddle of life, inasmuch as we 
had grasped its mechanism and the physical and chemical forces 
which set it in motion. But we have to face other phenomena 
and active forces, which must be clearly fathomed by the more 
fortunate efforts of future re-earch, so that the full solution of 
the problem of life may perhaps be deferred to a remote period. 
The next speaker was Herr George Schweinfurth, from Cairo, 
who spoke on ‘‘Europe’s Mission and Prospects in Central 
Africa,” arguing energetically for the possibility and necessity of 
colonising that region. He described the wealth of this con- 
tinent, both in natural resources and available labour, which 
by colonisation alone could be properly utilised in order not 
only to insure a happy and worthy future for the natives of 
Africa, but also to open a wide field of fruitful activity for the 
already crowded populations of Europe. He warmly combated ® 
the assumptions that its tropical climate closed the door of Africa 
to most Europeans, and that acclimatisation was impossible, 
Under certain precautionary measures, and when Western culture 
has reclaimed Africa by railways, draining, disafforestation, 
tillage, and stock-breeding, just as Europe itself has been re- 
claimed by the hand of man, then the white race will find itself 
as much at home in Africa as the Negro. After the transaction 
of some formal business, Prof. His, of Leipzig, addressed the 
meeting on ‘‘The Development of the Zoological Station at 
Naples, and on the Growing Urgency of a ®gientific Central Esta- 
blishment.’ From the information gained by repeated personal 
visits, he gave a vivid description of the Neapolitan Station, and 
concluded by indicating the chief objects of such a central insti- 
tution as he considered should now be founded. Amongst these 
objects he mentioned the investigation of the anatomy of the 
brain, which could be best carried out in such a central station. 

At the third general sitting, held on September 24, Dr. Lude 
wig Wolf, of Dresden, reported on hig journey to Central 
Africa, describing his route from Leopoldville, on the Kassai, 
and its copious affluent, the Sankuru, through the domain of the 
Bakutu, the Ba&uba, the Balula, and Lunda p@®ples. He gave 
an animated picture of his experiences on this journey, which he 
made as a member of the Wissmann Expedition. He was fol- 
lowed by Prof. Neumayer, of Hamburg, who urged thg necessity 
of Antarctic expl8ration, dilating especially on its importance 
for geology and paleontology. From it he anticipated an 
answer to the question how, qs he assumed, the South Pole had 
been a centre of dispersion for living urganisms throughout the 
southern, as the North Pole is now generally supposed to have 
been for the northern hemisphere. He further dwelt upon thee 
great value of terrestrial magnetic observations in high southern 
latitudes, sincesin the far north a whole chain œf stations had 
recorded the extent of the fluctuations of the magnetic needle. 
Simultaneous observations in the north and soyth will alone 
enable us to arrive at definite conclusions on the nature -of 
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terrestrial magnetism and its relations to the earth-currents, Polar 
lights, and solar‘eyefgy. Prdf. Berfmann, of Berlin, followed 
with some remarks or the relations of modern surgery to the 
treatment of internal ailments. ` After some formal proceedings, 
the third general sitting, and with it the fifty-ninth gathering of 
the German Naturalists dad Physicians, were brought to a 
close. bg 
In a brief report of this nature it would be impossible to do 
e, more than refer in the most summary way to the work done in 
the several Sections, of which twelve were devoted to scientific 
and eighteen to medical subjects. Altogether 522 topics were 
discussed, and 155 demonstrations carried out. Most of the 
proceedipgs will be published in special scientific journals, and 
here it will suffice to mention more especially the remarkable syn- 
thesis of coniine, the poisonous alkaloid of hemlock, effected with 
surprising success by-Prof. Ladenburg. Thanks to this achieve- 
ment, the artificial production of a vegetable alkaloid may now 
for the first time be regarded as successfully accomplished. In 
the physiological department the question of the localisation of 
th® cerebral functions gave rise to an animated discussion, in 
which Profs. Hitzig, Munth, and Soltz took part. In the 
section devoted to the subject of scientific instruction, Prof. 
Haeckel pleaded strongly for a severer training in this branch 
of knowledge amongst young students. It may be mentioned in 
-conclusion that, in connection with this meeting, an exhibition 
-of scientific instruments, apparatus, and educational appliances 
was held in the apartments of the Academy of Arts and Sciences. 
There was a good show of instruments of precision, microscopes, 
electric, medical, ani other appliances, which attracted a large 
number of visitors during the few days the exhibition lasted, 
-Wom September 16 to 26. 





THE HARVEIAN ORATION 


DE PAVY, F.R S., delivered the Harveian Oration at the 
Royal College of Physicians on Monday afternoon. After 
giving the directions marked out by the founder of the Oration— 
viz., to commemorate the benefactions that have fallen into the 
possession of the College and to search and study out the secrets 
of Nature by way of experiment—the orator alluded to the aug- 
mentation which the income from the endowment of the Croomian 
Lectureship has recently undergone, by which the amount avail- 
cable is raised from ro/. to 200/, per annum ; and. to the sum 
e(2000/.) bequeathed by the late Dr. Gavin Milroy. He next 
spoke of the course pursued by Harvey as set forth by Lord 
Bacon, in his “ Novum Organum,” or ‘‘ true directions concern- 
ing the interpretation of Nature.” Instead of giving himself up, 
„as others had done before him, to arguing out conclusions from 
“accepted axioms, Harvey struck out, Dr. Pavy continued, into 
the hitherto untrodden path of inquiry—that of induction—and 
sought knowledge by a direct appeal to Nature through the 
medium of observation and experiment. ‘‘It were disgraceful,” 
he says, ‘‘ with this most spacious and admirable realm of Nature 
before us, did we rar the reports of others upon trust, and go 
„on coining crude problems out of these, and on them hanging 
knotty and captious and petty disputations. Nature is herself to 
be addressed, the paths she shows us are to be boldly trodden.” 
In the discovery of the circulation Harvey applied the principles 
-of induction and argued upon them in a strictly logical way. He 
showed himself to be a good and careful observer, judged even 
by the standard set forth by John Stuart Mill on the process of 
Observing. The experiments which Harvey conducted on the 
arteries and veins, to®ssist him in his inquiry, were founded upon 
a well-devised plan. Dr. Pavy next spoke of the new departure 
in physiology wkich Harvey's discovery establishgd, of the oppo- 
sition with which his views were received, and remarfed that the 
high position in his profession he had attained did not suffice to 
secure his escape from the effect of the prejudice against innova- 
tion entertained by the multitude. Aubrey tells us he had 
‘heard him say that after his book on the circulation of the 
blood came out he fell mightily in his practice ; ’tyas believed by 
the vulgar that he was crack-brained, and all the physitians were 
against him.” Harvey lived, however, to see his doctrine gener- 
ally accepted. The orator next referred to one issue of research 
“derived, he sail, from the labours of the present day, which has 
already yielded, much good and useful fruit and ives promise of 
yieldjng much more. ‘‘ Belonging to the realm of living Nature 
there are,” he continued, ‘small organisms, the existence of 
which we mêst have remained unconscious of in the absence 
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“of the aid of the microscope. 
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These bodies are known 
by the ename of “bacteria or bacilli, and, while some differ- 
ence of opinion has existed, it is generally thought that 
they are organisms belonging to the vegetable kinge 
dom. There is nothing in their appearance to strike the 
observer that they possess any significance, and yet by recent 
research it has bedh found that they play a most important part 
as constitygnts of the living world.” The experiments of Spal- 
lanzani, Schulze, and Swann, were next described by Dr. Vavy, 
the natural conclusion to be drawn from which, he said, ‘‘ goes far 
towards absolutely establishing tha the air contains the germs of 
living organisms, and that it is these that constitute the source of 
the microscopic organisms found to become developed in the 
presence of organic matter, which® some ha%e contended take 
rise spontaneously. This view is supported by thefesearches of 
the present day, and nothing that would bear the scrutiny of 
strict investigation has ever been adduced Sgainst it. It stands 
at the foundation of our modern notions regarding the 78% played 
by bacilli, and thus occupies a position of weighty importance 
with reference to the matter. The step from the action exerted 
by bacteria as agents exciting the decomposition of organic pro- 
ducts to that which brings them before us as a source of disease is 
not a large one. In the one case they lead to change which 
would not otherwise occur, and in the other they disturb the 
order of changes naturally taking place and thus induce an ab- 
normal state; and although there is nothing in their morpho- 
logical characters to show the reason, different trains of 
phenomena—in other words, different diseases—are occasioned 
by different kinds of bagilli. . . . Thréugh the indefatigable 
researches of Pasteur and others the distingufshing form and life- 
history of certain of these organisms ha¥e been clearly made out. 
Placed under suitab'e conditions, it has been found ¢leat they can 
be reared or cultivated artificially, and one of the most marked 
and important characters belonging to them is the enormous 
extent of self-propagating power they possess. This accounts for 
the rapid spread that is observedsto take place of an infectious 
disease, if allowed to progress without controlling measures being 
brought to bear upon it. We have to deal, then, with something 
that lives and grows by virtue of a power pertaining to itself. 
Permit this living growth—this parasite, in fact—to become dis- 
persed and to enter the system of a living person, and presuming 
it has lodged upon a soil supplying suitable conditions for its 
development, it will thrive and multiply and give rise to a series 
of phenomena which the physician has no power to arrest. Once 
the bacillus is implanted and the disease established, all that the 
physician can do is to see that the patient has fair play—that he 
is kept under the most favourable conditions for battling guçcess- 
fully against his enemy. What is to be philosophical a Mied 
at, however, is to check the spread—to bar the transmission ol 
the parasite from one person to another, by attacking ig outside 
the body ; and this, with the application of the propgr measures 
of disinfection, can with facility be «done, but naturally the 
facility of preventing extension stands in proportion to the 
degree of limitation at the time existing. The spark of fire is 
with the greatest ease extinguished, but let it kindle into flame, 
and in proportion as the flame spreads the dithculty becomes 
greater to get the conflagration under. This is one way in which 
the attack upon the bacillus may be made, andethe ravages 
of disease restraingd. Another'way, by quite a elifferent line 
of tactics, presents itself; and the knowledge of this is due tc 
the researches that havd been recently conducted. The vulner- 
able point to which I am alluding lies not in connection with the 
bacillus itself, but with the condition of thegmedium upon which 
it may chance to fall. It has been found that the parasite re- 
quires virgin soil for its growth. This obseWVation stands in 

harmony with the result of common experience as regards dispo- 

sition to contract infectious disease. It has been from remote 

times generally known that a person who has passed through one 

attack of an infectious disorder is not liable to the same exten’ 

as before to become aff€cted on exposure to contagion. Ar 

influence has been exerted giving rise to more or less protectior 

being afforded against a recurrence of the disease.. Now i 

happens that by certain means the bacillus may be brought inte 

such a weakened state as only to occasion, when introduced int 

the system of an animal, an effect of a mild nature, not dangerou: 

to life, instead of the ordinary form of disease *but the effect pro 

duced, and this is the great point of practical importance, is a: 

protective against a subsequent attack as the fully-developec 

disease. There are two methods by Which attenuation in viru 

lence of the disease-producing organism may be brought about— 
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by,conducting their artificial cultivation in a particular way, and 
by transmission through the system of an animal di ering in 
nature from that in which the disease naturally occurs. When 
the chain of discoveries reached the point of showing that bacilli 
could be reared outside the body in ay artificial soil or culti- 
vating medium, a great advance was made towards obtaining a 
full knowledge about them, as it placed the observer in a more 
favaurable position for the successful prosecution of esearch by 
enabling him to vary and control his conditions in a manner that 
could not otherwise have been effected. Although much has 
been accomplished, it must be said much still remains to be done. 
In the case of a few bacilli the life-history has been pretty clearly 
made out. Cultiweted in wcertain way they retain their viru- 
lence, no mgster through how many successions they pass. The 
last product in a series of successive cultivations $ as virulent as 
the parent stock. Bg modifying the conditions under which the 
cultivation is carried on, the successive products of descent may 
be gradually weakened until they become harmless. Such being 
the case, any desired degree of attenuation may be obtained, and 
by inoculation with a virus brought down to the proper strength 
the non-fatal affection may be occasioned which gives immunity 
from subsequent liability to take the disease under exposure to 
contagion. The knowledge thus acquired has been already 
practically turned to account upon a large scale for checking the 
ravages of that exceedingly fatal disease among cattle known as 
anthrax, or splenic fever, and through the success attained niuch 
sacrifice of life has been averted. If this can be accomplished 
for one disease, and more than one can be mentioned, is there 
not ground for belieing that means willbe found forplacing others 
of the class in the same position? Attempts are being made in 
this directjon. All eyes throughout the civilised world are, 
indeed, at the present moment fixed upon the work of Pasteur 
in Paris with reference to hydrophobia. It would be a great 
achievement for this frightful disease to be brought under sub- 
jection, and certainly the resus that have been obtained appear 
to give hopes that an approach to something of this kind has 
been arrived at. Looking at the nature of the disease, there is 
nothing inconsistent with its being dependent upon a bacillus, or 
microbe, as Pasteur calls it. On the contrary, owing its origin 
as it does, when occurring naturally, to inoculation with the 
poisoned secretion of an affected animal, and taking into view 
the facts that have been learnt in connection with its trarismission 
by artificial inoculation, evidence points to such in reality being 
the case. If due to a bacillus, why may not this bacillus be 
open to attenuation in the same manner as that of anthrax? If 
thus open to attenuation, why not susceptible of producing a 
nowereml form of affection? And if this condition has been 
produced and passed through, why should not protection be 
thereby given against the subsequent development of the disease 
as a result of the primary inoculation from the bite of. the rabid 
animal? Such a train Qf reasoning is quite legitimate, and for 
the application of the principle of action to which it leads, there 
is this advantage on the side of hydrophobia, that from’ the pro- 
longed period usually taken for incubation after the introduction 
of the poison in the ordinary way, time is given for the artificial 
inoculations by subcutaneous injection to produ€e their effect 
and to render the system refractory to the further development 
of disease, "have been an eye-witness of Pasteur’s work. It 
is from the nerve centre, the seat from which the symptoms of 
the disease start, that he obtains his yerus. Employed for in- 
oculation in a fresh state it produces a fatal disease, and the 
disease has been transmitted successively on through a number 
of animals, with theresult that the last affected animal yields as 
strong a virus ae {he first. Kept in a pure, dry air, attenuation 
advances, and after a certain time the nerve centre loses its 
disease-producing power. Used for inoculation at a given period 
of preservation it produces an effect which renders an animal 
resistant to the influence of inoculation with the virus in a fresh 
state, and Pasteur contends that it act® similarly when the virus 
has been introduced in the ordinary way. The treatment of 
persons bitten by rabid animals by inoculation with attenuated 
virus has’ now been on its trial a considerable time, and a large 
experience gained. Judgment, it must be stated, still stands in 
suspense ; but it must also be said that the results obtained tell 
decidedly in favogr of the view advanced. -The other method 
by which it has been recently experimentally found that the 
virulence of bacilli can be weakened is by transmission through 
an animal of a different ature from that in which the disease 
naturally occurs. This, in reality, represents the principle at the 
foundation of the system of vaccination, discovered by Jenner ai 


the close of the last century. dt may new be regarded as an 
accepted conclusion that vaccine-lymph is te virus of small-pox 
modified by transmission through the céw. Jenner’s discovery 
consisted in showing that the result of vaccination with the 
lymph of cow-pox affords as much pretection against small-pox*as 
an attack of small-pox itself. This was the fact he educed, but 
the knowledge possessed in his time did not permit of its being 
looked at_in any further way than as a simple fact or truth ofe 
Nature. Viewed, however, with the light that has been thrown® 
upon it bythe researches 8f the present day, we see not only the 
fact, but alsoits explanation : we see that the principle of action 
of the procedure proposed by Jenney, which has conferred such 
incalculable benefit upon mankind, is based upon the attenuating 
effect upon the small-pox virus of the human species by trans- 
mission through another animal ; and knowing this, the prospect 
is presented of its being rendered susceptible of application for 
the control of other diseases. Whether this should prove so or 
not, at all events advantage is gained by the knowledge acquired. 
Need I say anything more to exhort you, in accordance with¢he 
duty that has devolved upon me? Surely the acquirement of 
knowledge, giving us as it does greater power in the exercise of 
our calling, and thereby promoting the high and noble object of 
rendering our lives more useful to our fellow-creatures—surely 
this is a sufficient incentive, following`the words of Harvey, 
‘to search and study out the secrets of Nature hy way of 
experiment,’ ” 





NOTE ON THE ASTRONOMICAL THEORY. OF 
THE GREAT ICE AGE} ° 


THE following calculation has convinced me that Mr. Croll’s 
theory affords an adequate explanation of the Ice age. I 
compute the total quantity of heat received by each hemisphere 
of the earth during summer and winter respectively as follows :— 
Let 2/a? be the quantity of sun-heat falling perpendicularly 
on an area equal to the section of the earth ‘at the mean distance 
a from the sun in the unit of time. 
Let 8,be the sun’s north declination. Then the share received 
by the northern hemisphere will be 


za (1 + sin 8), 


and by the southern 


Ha 
<- (1 - sin ò). 
a 


At the distance r, and in the time d4, the heat received in the 
northern hemisphere will be 


—(t + sin 8). df; 

z2 

but we have . 
7d = hdt, 


whence the expression becomes s 


H F 
—(1 + sin ò) . d0 ; = 
h 


but we have 
sin ò = sin @. sin e, ° 
where e is the obliquity. r 
The total heat received by the northern hemisphere from th®- 
vernal to the autumnal equinox is e 


a H . H . 
i —€I + sin e sin 0) . d9 = —(r + asin e). 
2 A 


We have thus the following theorem :— 
Let 22 be the total sun-heat received in a year over the whole 
earth ; then this is divided into shares aş follows :— ° 
2 w+ 2sine 
Northern hemisphere, summer, #—————_» 
r 2T 
. m —2sin® 
$5 winter, 24—————- ; . 
m 
with identical expressions for the summer and winter in the 
southern hemisphere. : $ 
ee 
* Paper read at the Royal Irish Academy on May 24, 18%, by Sir Robert 
Stawell Ball, LL.D., F.R.S. Communicated by the Author. s 
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If we make e = 23° 27' we fipd that, the heat received during 
the summer (equinoaefo equinox) of each hemisphere is ‘627 Æ, 
while the heat during the wintegof each hemisphere is °373 Æ. 
More briefly still. If each hemisphere receives in the year a 
quantity of sun-heat represented by 365 units, then 229 of these 
are during summer, and 138 during winter. These figures are 
independent of the eccentricity*of the earth’s orbit. 

The length of the summer is defined to he the interval when 

eghe sun’s centre is above the equator. The length will of course 
vary with the eccentricity and with the position of the equinoxes 
on the orbit. We need only take the extreme case*where the 
line of equinoxes is perpendicular to the major axis of the orbit. 
The maxynum difference between the length of summer and of 
winter is thus 

365 days x eccentricity. 
I take the maximum eccentricity of the earth’s orbit to be 


0°07455 
thig being the mean of the values by Leverrier, Lagrange, and 
Stockwell (see Croll, “ Climate and Temp.,” p. 531), and, 
therefore, the greatest difference between summer and winter 
will be about 33 days, z.e. one season is 199 days, and the other 
is 166 days. 

The total quantity of heat received during the year on each 
hemisphere is practically independent of the eccentricity ; but 
the mode in which that heat is received at the different seasons 
will vary, and thus give rise to the following extreme cases :— 


GLACIAL 


(Summer) 229 heat units spread over 166 days. 
(Winter) 136 199 


© ” ” 


INTERGLACIAL 


(Summer) 229 heat units spread over 199 days. 
(Winter) 136 s j 166 ,, 


We hence deduce the following, where unity represents the 
mean daily heat for the whole year on one hemisphere :— 


” 


GLACIAL 
Mean daily sun-heat in summer (short) ... 1°38 


y ss winter (long) ... °68 
INTERGLACIAL 
Mean daily sun-heat in summer (long) 1'16 
; ” a winter (short) Sr 
PRESENT (NORTHERN HEMISPHERE) 
Mean daily sun-heat in summer (186 days) 1°24 
» PA winter (179 days)... 0'75 


These figures exhibit a thermal force of great intensity. The 
unit represents all the mean daily heat received from the sun by 
which the earth is warmed up from the temperature of space. 
The heat unit in fact maintains a temperature perhaps 300°, or 
even more, above what the earth would have without that heat. 
Each tenth of a unit may thus roughly be said to correspond to 
a rise or fall of mean temperature of 30° or more. The long 
winter of 199 days, when the average heat is only two-thirds of 
a unit, leads to the accumulation of ice and snow, which form 
the Glacial epoch. The short winter of 166 days, where the 
temperature is ‘06 of a unit above that of our present winter, 
presents the condition necessary for the mild interglacial epoch. 





e 
THE BRITISH ASSOCIATION i 
SECTION H— ANTHROPOLOGY 


The Native Tribes of the Egyptian Súdan, By Sir Charles 
Wilson, K.C.B.—These may be divided into four distinct 
groups—the Hamitic, Semitic, Núba, and Negro; but the first 
three only were dealt with in this paper. The largest tribe in 
the Súdan is the Kabbabish. They extend froft Dongola to the 
confines of Darfur; they speak a pure Koranic Arabią and 
have a tradition that they came from Tunis ; they are possibly 
of Berber descent, but the Sheikhs are apparently of Arab 
origin. ‘hey are divided into two great branches and several 
minor clans, One clan, Kawahleh, appears to be of Arab 
origin. 

The Celtic and Germanic Designs on Runic Caosses, by Prof. 
W. Beyd Dawkins.—The author said that although it is gene- 
tally assumed py archZolozists that the early Irish manuscripts, 
such as the illuminated Gospels of St. Cuthbert and St. Chad, 


are of pure Irish art, and that consequently the interlacing 
‘‘rope-” or ‘‘basket-work” pattern is distinctly Irish and 
Celtic, such an assumption is not warranted by experience. As 
consideration of the distribution of the designs on ornaments and 
monuments in the British Isles and in France, Scandinavia, and 
Germany, lead to® the conclusion that the art was probably 
derived from the centres of civilisation in South Europe, psinci- 
pally Greeg and Etruscan, and it has clearly been proved by 
Chantre to have been introduced into France from Italy. The 
square interlacing pattern does mot occur in France or the 
British Isles in association with any remains of a date anterior to 
the movement of the Germanic tribes against the Roman Em- 
pire, and as it is only found in regi@ns into Which the German 
tribes penetrated, it may be concluded that it is d@tinctly Ger- 
manic, and not®Celtic, still less ‘* pure Irish.” 

The Scientific Prevention of Consumption, by G. W. 
Hambleton.—There are two distinct objects to be accom- 
plished in the prevention of constimption. On the one hand we 
have to secure an adequate amount of breathing capacity in 
proportion to the rest of the body, and on the other to prevent 
either compression of the chest or injury to the lungs. This can 
be done by adopting those measures that tend to the develop- 
ment of the breathing capacity, and suppressing or obviating those 
conditions that compress or injure the lungs. By adopting 
measures is meant placing men, women, and children under 
conditions of habitation, clothing, education, and urging upon 
them habits that tend individually and collectively to develop 
the lungs. ° 

Dragon Sacrifices at the Vernal Equinex, by George St. 
Clair, F.G.S.—The object of this pape:*was to show that human 
sacrifice, which prevailed extensively in early timees, was a 
custom connected especially with the vernal equinox, and that 
the offerings were made to appease a mythical dragon which 
made its demand at that time. The dragon of mythology was 
identified and defined, and it wasehown in what sense he opened 
his jaws at the spring season of the year. Human sacrifice was 
practised more especially at the spring of the year, or (in other 
instances) in honour of deities who once presided over equinox 
constellations. Artemis and Cronus, to whom this homage 
was chiefly shown, were both connected with the zodiacal sign 
Scorpio, and, according to M. Ernest de Bunsen, Scorpio was 
the starting-point of the primitive calendar. If the festival of 
Saturn did not get displaced or misplaced through the precession 
movement, it was still a festival in honour of the god of the 
under-world, and that meant death andthe grave. Tradition 
says that human sacrifices were abolished by Hercules, As 
Scorpio rises with Hercules, and ceases to be a dark sign, the 
mythology is consistent with itself, 

Evidence of Pre-Glacial Man in North Wales, by Dre Henry 
Hicks, F.R.S. — The author in this paper desgribed the 
conditions under which a number ofe flint instruments were 
discovered during the researches carried on by Mr. E. B. Lux- 
more and himself in the Ffynnon Beuno and Cae Gwyn Caves, 
in the Vale of Clwydd, in the years 1884-86. Last year a 
grant was made by the British Association for the purpose of 
carrying on th® explorations, chiefly with the object of obtaining 
further evidence as to the age of the deposits in he caverns, 
The results obtained this year are highly confirngatory of the 
views which he (Dr. Hicks) had previously held, and have a 
very important bearing ®a the antiquity of man in Britain. It 
was found that the main entrance to the Cae Gwyn Cave had 
been blocked up by a considerable thickngss of Glacial beds, 
which must have been deposited subsequently to the occupation 
of the cave by the Pleistocene mammals, eÆ shaft was dug 
through these beds in front of the entrance to a depth of over 
20 feet, and in the bone-earth, which extended outwards under 
the Glacial beds on the south side of the entrance, a small well- 
worked flint flake was discovered. Its position being about 18 
inches beneath the lowe@ bed of sand, it seemed to be clear 

| that the contents of the cavern must have been washed out by 
marine action during the great submergence in mid-Gl&cjal times, 
and then covered by marine sand and an upper covering of boul- 
‘der-clay. He believed that the flint implements, lance-heads, and 
scrapers found in the caverns were also of the same age as this 
flint flake, and heace that they must have been the work of 
pre-Glacial man. 

The Recent Exploration of Gop Cairn and Cave, by Prof. 
Boyd Dawkins.—This was a paper of the exploration of Gop 
Cairn and Cave, near Gop Hall, New Market, St.. Asaph, 
now being carried on 4 Mr. Pochin, Mr. P. G. Pochin, 
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and the author. The cairn commonly krown as % Queen 
Boadicea’s Tomb” was composed of blocks of limestone, 
about 40 feet high, 300 feet long, and 200 feet broad. A shaft 
was sunk near the centre of the cairn, but the only remains 
discovered were a few refuse heap bones pf hog, sheep or goat, 
ox or horse, too fragmentary to be accurately determined. They 
were, however, of the character found almost unigersally in 
Britain in the burial-places of the Neolithic and Bronze Ages. 
The cairn itself was similar in character to one near Mold, in 
the same district, in which a ekeleton was discovered in 1832 
lying at full length, clad in a golden corselet, and adorned with 
300 amber beads. An urn full of ashes and other remains was 
also met with. Wile the cœ@irn was being attacked, a cave was 
discovered w1 feet to the south-west, and there were found 
bones and teeth of various animals which befonged to the 
Pleistocene age, andesimilar to those discovered in the caves 
of the Vale of Clwydd. Above these was found a deposit con- 
taining fragments of charcoal*and large quantities of broken 
Bones of wild and domestic animals. Slabs of limestone burned 
on their upper surface were also found, and pointed out the 
position of the fireplace. The date of this upper deposit was 
fixed by several fragments of pottery, which was in its character- 
istics similar to that of the Bronze Age. Besides these, a large 
number of human bones were found, increasing in number as 
the explorers dug their way to a square sepulchral chamber, 4 feet 
10 inches by 3 feet 10 inches. This chamber was packed with 
human skulls and bones of all ages in the greatest confusion, 
and evidently interre®from time to time. Among the bones 
were found two jet ernaments, a beautffully polished flint flake, 
with edges carefully bevelled, and some fragments of rude pot- 
tery of thegind commonly found in sepulchral urns of the 
Bronze Age. The chamber and the deposits showed that caves 
had probably been used for habitation and sepulture in North 
Wales in the Bronze Age, as they had already proved to have 
been used in the Neolithic Age. The human remains threw 
great light on the ethnology of the district in the Bronze Age, 
and proved that in the Neolithic Age the population of that part 
of Wales was of the oval-headed Iberic type, so widely spread 
throughout Europe. All the skulls were of this type save one, 
which possessed all the characteristics usually found in a round- 
headed Celt of the Bronze Age, and the presence of this skull in 
a sepulchre of the Iberic people appears to mark the beginning 
of the fusion of the two races, which has been going on ever 
since, and by which the Iberic type is at the present time 
being slowly obliterated. 

On Bowls’ Barrow, near Heytesbury, in South Wilts, by W. 
Cuneergton.—These researches, the writer stated, had been 
made at the east end of the barrow, where the original cist had 
been foynd empty, but with a skull near it. Several other 
skulls were also found in a more or less broken condition. 
Covering thè floor of the parrow near where the skeletons were 
found was a black unctuous earth, which had been found to 
cont@in a large quantity of ammoniacal salts, Separated from 
the cist at the east end of the barrow several horns of oxen had 
been found, in addition to those that were found there 
some years ago. The skulls and other human rdmains which 
aad been fougd were clearly primary burials, and were covered 
oy large biol Sarsen stone, some of which weighed from 
200 Ib. to 300 lb. z - 

The Crania and other Bones found %n Bowls? 
Dr. J. G. Garson. —The author said 
size, and long and ngrrow in form. In general outline they 
resent two distinct forms, namely, the elongated oval, and 
vhat is called the ecoffin-shaped. They all conform in every 
espect to the long barrow type, and are all those of adult 
nales. 

Papuans and Polynesians, by the Rev. George Brown, —The 
bject of this paper was to show that the two races had a com- 
fon origin. Mr. Brown said he had Gorked for many years 
mong the purest types of Polynesians and of Papuans, and in 
ducing the* languages to writing he became convinced that, 
rom the point of view of language and from their manners and 
ustoms, some of the difficulties in assigning to the two races a 
ommon origin were not so insuperable as they appeared. He 
onsidered that the basis of the Polynesian mce was Papuan 
vith an Asiatic admixture. The idea that cannibalism existed 
ecause of the love of animal food and the inability to gratify 
nis appetite in any other w&y was all nonsense : in ninety-nine 
ases out of a hundred it was only practised as a means of re- 
enge. The author gave a descriptiga of the etiquette and 
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general manners and customs of the two pepples, and, summing 
up his argument, said the points ôf similazity were so much more 
numerous and marked than the Points of difference that as they 
inquired further they would find no insuperable difficulty jn 
giving them one common origin. ° 

What is an Aryan? by Sir George Campbell, K.C.S.1.— 
The great difficulty which we had in distinguishing the Aryan 
was that the Aryan* race was seldom pure. Almost ell the x 
Aryans we met with were a very mixed race, but by their fea- 
tures and colour they were easily distinguished from the 
Turanian and Negro races. The difficulty in distinguishing be- 
tween the Aryans and the Semites laydn their features, apd if the 
rather high features, which we called Jewish, were the real types 
of the Semites, what were the types of the Aryans? There 
were two distinct branches of Aryans with which he had long 
been in contact—the dark branch found in India and Asia, and 
the fair branch, which included the whole of Europe and Asia 
Minor. Then in part of Western Asia, in the Hindu Kush, 
there was a whitey-brown variety of the race, which might $e 
classed as the intermediates, and this he believed to have been 
the original habitat of the Aryan race. The question, of course, 
was what was the original Aryan—white, brown, or whitey- 
brown? and he was inclined to think that he was a whitey- 
brown, and that his primzeval seats were in the higher recesses of 
the Hindu Kush, and that the branch which went into India hed 
become darker by admixture with the aborigines, while those 
who went into Europe had become fairer or been completely 
blanched into whiteness by similar admixture with the fair races. 
As to features, he had come to the conclusion that the high 
prominent features wbich we were accustomed to speak of a% 
distinctive of the Semite races were the real original features of 
the Aryan, and that the Jews had acquired them only by ad- 
mixture with the Aryan races. The true type of Semite he 
believed was to be found in the Southern Arab. 

On the Influence of the Canadian Climate on Europeans, dy 
Prof. W. H. Hingston, M.D.—After describing the physicél, 
geographical, and climatic characteristics of the country, the 
author proceeded to say that the heat of the summer in Canade 
was more easily endured than the moist humid summer weather 
often experienced in Europe. The skin was called into greater 
activity, and the heat of the summer weather acted very strongly 
on the liver, but if European residents adopted the indigenous 
customs ofthe country, lived moderately and temperately,and led 
active lives,their livers would give them no trouble. The cold e 
weather in winter stimulated people to activity. The mortality in 
early life was large, because in no country in the world were there 
so many children, but the mortality in adult life was not large. 
With the exception of Malta, the Canadian stations used to be 
considered the healthiest posts of the British army, and there 
were really no diseases peculiar to the country, while many 
which prevailed in England and in Europe had no existence 
there. . 
The Life-History of a Savage, by the Rev. George Brown.— 
The author gave an account of the life-history of a native of 
New Britain, an island in the Polynesian® group, about forty 
miles north-east of New Guinea. He commenced with the 
birth of the example child, and said that when a child was born 
to the Papuan people who occupied this land, a warm banana- 
leaf was wrapped round his body, and he was fed with the ex- 
pressed juice of the cocoa-nut, and left ever afterwards to be 
“dressed in pure sunshine.” He described the children’s games e 
of the people, and the initiation of the boy as he grew up into 
certain secret rites, and the ceremonies at®the various feasts, 
especially oå his marriage, and the feast when he was taught to 
curse his enemieg, On the occasion of his margiage there was 
an interchange of goods and a distinct payment for the wife. 
Presents were also given by the women to the bride and by the 
men to the husband, and after a broom had been given to the 
former, and a speag to the latter, a stick was given to the man. 
The spear meant that the husband was to protect his wife, and 
the broom that with it the wife was to do her household work, 
and the stick wa% a symbol of his authority, or, in plain English, 
t Here’s the stick with which to whack her if she does not.” At 
the time of death the cries of the friends of the deceased were , 


every piteous and touching. The dead person w@s cried to ta 


come back, was expostulated with for having left his friends, 
was entreated tfsay how his friends had offended him, and so 
on, the mourners seeming to be speaking & the very presence 
of the spirit of the dead person. Many of the things which we 
should call good they also called good, but they had a definite 
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idea of a future state and alse of penishment for one offender, 
the niggardly man. When an old man came near death he 
was placed upon a litter, and @arried round to see th2 old 
scenes amid which he had passed his life—his canoe, the sea, 
ard all the old familiar swhjects, and then he was taken back 
to wait his time. After death he was placed in a sitting 
pasture and taken into the public square, with his weapons by 

æ, his side, and before him the people placed offerings of their 
valuable goods and money. 

Notes on Photographs of Mummies 8f Ancient Egyptian Kings 
recently Unrolled, by Sir William Dawson, F.R.S.—The photo- 
graphs representing the mummies of Seti I., Rameses II., and 
Ramese? III. were communicated by Dr. Schweinfurth, of 
Cairo. They are of great interest as enabling us to see the actual 
features of these ancient Egyptian kings, and to compare them 
with their representations on the monunents and with modern 
Egypians. It appears that the features of Seti are scarcely of 
Egyptian type, as represented either by the monuments of the 
older dynasties or by the present Egyptians; though, as Dr. 
Schweinfurth shows in a drawing accompanying the photo- 
graphs, a similar style of countenance still exists among the 
Copts. It also appears that the features of Rameses II. strongly 
resemble those of his father, and are very like those of some of 
his statues. Both Seti and Rameses have narrow and somewhat 
retreating foreheads, and strongly developed jaws, indicating 
men of action rather than of thought ; and both were men of 
great stature and bodily vigour, and seem to have lived to 
advanced ages. 

Prehistoric Manin Manitoba, by Mr. C. N. Bell, F.R.G.S. 
{ Winnipeg, Canada),.—The author announced the existence in 
the Canadian North-West of sepulchral mounds, and pointed 
out the hitherto unknown fact that there is a continuous line of 
mounds from the mound-centres of the Mississippi River, down 
the Red River, to Lake Winnipeg. Human remains, much 
deeayed, were found in the mounds,. all buried by being placed 
ow the surface under heaps of earth in which patches of charcoal 
and ashes frequently occurred, though no remains of funeral 
feasts, as bones, &c., were met with. Indians, when first met 
with, buried weapons with their warriors, but none were found 
in these mounds, though implements and ornaments of shell, 
bone, and stone were common, as well as pottery, which latter 
was unknown to the Indians of North-West Canada on the 
arrival of white emigrants. One mound had a floor of burnt 

e clay and boulders, similar to the sacrificial mounds and altars of 
Ohio. Ornaments were found made of sea-shells, which must 
have been carried 1200 miles from their native waters. These 
mounds, from Lake Winnipeg to the Gulf of Mexico, were of 
the same character, and very likely were made by one race, 
though the whites found great diversity of mortuary customs 
prevailing among the Indian tribes inhabiting that great tract of 
country. 

Yotes on a Tau Cross on the Badge of a Medicine-Man of 
the Queen Charlotte Isles, by R. G. Haliburton.—Mr. Hali- 
burton said this badge was noteworthy, as Queen Charlotte 
Isles form one of Ñe most isolated groups of the Northern 
Pacific. They lie off the west coast of British Columbia. This 
symbol was used by the Indians on large sheets of copper, to 
which they assigned a high value, and each of which they 
called a Yaw, The connection of that name with the symbol 
is warld-wide. Our f is simply the tau symbol, and is called 
zee or tau.. The medicine-men represent the tau sometimes on 

® the forehead. ‘The ancients used to mark the captives who 
were to be saved with a tau or cross; Ezekiel refers to this, 
and the word he uses for ‘‘the sign” to be matked on the 
foreheads of thgm that are to be saved really js the “tau” or 
“cross.” No one has divined why the scarab w&s so sacred. 
Tie was led to a solution by seeing an exaggerated faz cross 
on the back of a scarab. On looking into the Egyptian name 
for the scarab he found it to be zore, and that the sutures on the 
beetle form a tau cross. But the same name is applied to the 
same beetle by our peasantry—éor-deetle or dor-beetle, eWilkin- 
son represents a god with a scarab for a head, ®ne of the names 
of which was ore. The use of the prehistoric or pre-Christian 

e cross is world-wide. 
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* OXFORD.—This term begins under a new official régime. 
Prof. Jowett, Master of Balliol, retires from the Vice-Chancellor- 
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ship, anl Dr. Bellamy, the President of St. John's Collgge 
succeeds to his place. The Master of Balliols four years c 
office have seen several important reforms in which he bore 
prominent part. Among them we may mention the alteration 
in Honour Classical Moderations, the disestablishmept of th 
Examination in the Rudiments of Faith and Religion, the esta 
blishment of a University course for medical students, and th: 
abolition dt Pass Classical Moderations in favour of Preliménar 
Examinations for students of law, natural seience, and mathe 
matics. The last reform, indeed, dhas not yet become law ; bu 
the necessary steps to complete the legislation are alread: 
taken, and the Statute will doubtless pass Convocation during 
the present term. ° ° 


Scholarshipg in Natural Science are announced®this term fo 
competition at Balliol, Trinity, and Christ Church. 


The following scheme of lectures in Natural Science i 
announced for the present term »— 

Physics, —Prof. Clifton lectures on General Electricity, anc 
Mr. Selby on Electrostatics treated Mathematically, Practica 
instruction in Physics is given in the Clarendon Laboratory b) 
Prof. Clifton and Messrs. Walker and Selby. 

At Christ Church, Mr. Baynes lectures on Fourier’s Theorem 
At Balliol, Mr. Dixon lectures on Elementary Light and Heat. 

Chemistry.—Prof. Odling lectures at the Museum on th 
Benzoic Compounds, Mr. Fisher gives a course of Inorgani 
Chemistry, and Dr. Watts a course of Organic Chemistry 
Practical instruction is given by the akove, and by Messrs 
Baker and Marsh. ° x 

At Christ Church, Mr. Vernon Harcourt gives a course c 
lectures on Inorganic Chemistry for the Preliminary Examina 
tion. Practical instruction is also given at the Christ Churcl 
and Balliol Laboratories. 

Animal Morphology. — Prof. Westwood lectures on th 
Hexapod Arthropoda. Prof. Yfoseley lectures on Compara 
tive Anatomy. Mr. Baldwin Spencer gives`an elementar 
course on the same subject. Mr. Hatchett Jackson lectures o: 
Comparative Embryology. Mr. Barclay Thompson lectures o: 
the Osteology, Odontography, ‘and Distribution of Mammals 
Practical instruction is given by Prof. Moseley, Mr. Spencer 
and Mr. Robertson. 

Phystology.—Prof. Burdon-Sanderson lectures on Circulation 
Respiration, and Bodily Motion. Mr. Dixey lectures on Histc 
logy; and Mr. Hatchett Jackson on Elementary Physiology 
Practical classes are conducted by Messrs. Dixey and Gotch. 

Human Anatomy.—Myr. A. Thomson lectures on the Centre 
and Peripheral Nervous System, and Digestive Systeme, H 
also gives demonstrations on Topographical Anatomy, and ha 
a daily class for Dissection. 

Medicine.—Dr. Darbishire gives demonstrations at *he Rac 
cliffe Infirmary, in Physical Diagnosis and Region@l -Anatomy 
and Mr. Winkfield_ gives demonstrations in Surgical Diagnosis 

Botany.—Prof. Bayley Balfour lectures at the BotaniceGai 
den on Vegetable Morphology and Physiology. 

Mineralogy.—Prof, Story-Maskelyne lectures at the Museur 
on Minerals®ccurring in Lodes. 

Gevlogy.—Prof. Prestwich Jectures at the Museum on th 
Principles of Geology. ° 

Anthropology.*-Dr. Tylor lectures on the [velopment < 
Culture, Sign Reading &c. 


Mr. A. L. Selby, B.A., Demonstrator of Physics in th 


-Clarendon Laboratory, has been electedja Fellow of Merto 


College. 
Mr. H. B. Dixon, M.A., of Trinity College, has been electe 
a Fellow of Balliol College. 





SCIENTIFIC SERIALS 


In the ¥ournal of Botany for August Mr. J. G. Baker coi 
cludes his notes on British Rubi, and Messrs. Rey and Biss 
contribute the second and concluding part of their notes c 
Japanese Desmids (illustrated)—The number for Septemb! 
commences with an interesting and important paper by Mr. (C 
Massee, on the structure and functions Qf the subterranes 
parts of Lathrea sguamaria, L. (also illustrated). He regar 
the plant as of saprophytic rather than parasitic habit, t) 
disks or haustoria on which its parasitism depends being fr 
quently entirely absent from old plants. In some instance 
but not all, the roots are covered with *the mycelium of 
fungus similar to that Qescribed by Kamienski in the case 
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Moimolropa.—The instalment of Mr. J. G. Baker's syndpsis of 
che Rhizocarpe is occupied by a monograph of the forty 
species of AZarsilea.—The remaining articles in these and those 
n the October number are of less general interest, or are 
reprints o1reports. > 





e 

Rivigta Scientifico-Industriale, September 15.—Experiments 
on the electric conductivity of vapours and ‘gases, by Prof. 
Giovanni Luvini. The important experiments here described 
nave been carried out for the parpose of exposing the commonly 
iccepted fallacy that moist air and gases in general are good 
conductors. Hlaving already argued against this view in his 
‘ecent memoir on the origin ofatmospheric electricity, the author 
10w clearly shgws by a series of carefully conducted experiments 
‘that such bodies as moist air, aqueous vapour, and other gases are 
inder ordinary pressure absolute non-conductors. Under pres- 
iures varying from 16° to 100° C. none of the vapours tested by 
tim betrayed the least conductivfty, all acting as excellent insu- 
ators. Ile promises to resume the subject in his work on the 
Polar auroras, to which the present essay and the memoir on the 
igin of atmospheric electricity serve as introduction. The 
‘onclusions so far arrived at, combined with Faraday’s memor- 
tble experiments on the causes of the electricity in Armstrong’s 
‘ydro-electric machine, tend to show that gases and vapours are 
wot even electrified by friction with themselves or with solid or 
(uid bodies. IIenceforth physicists must reject, as erroneous, 
Il such theories respecting the electricity of machines, of the 
ir, or the clouds, as rest on the assumed conductivity of 
noist air or on the pwoperty of gases to Be electrified by friction. 
t is pointed out that, wer@ the saturated atmosphere and clouds 
eally good cggductors, such a phenomenon as lightning would 
re simply impossible, or at all events extremely rare.—Separa- 
ion of nickel from cobalt, by Pietro Gucci. For the new method 
ere proposed and described it is claimed that it is both easier 
nd much more expeditious thanethat of Fischer and Stromeyer, 
‘Iso that it determines the presence of the smallest particle of 
ickel in any quantity of cobalt.—New hygrometric formula and 
ables, by Prof. Paolo Cantoni. 





SOCIETIES AND ACADEMIES 
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Entomological Society, October 6.—Robert Mclachlan, 
-R.S., President, inthe chair.—Mr. W. Bartlett Calvert, of 
antiago, Chili, was elected a Fellow.—Mr. McLachlan exhi- 
ited 3 namber of seeds of a Mexican species of Huphorbiacee, 
opularly known as “jumping seeds,” recently received by him 
‘om the Royal Horticultural Society. He stated that these 
eeds werk known to be infested with the larve of a species of 
Tortricide, alied to the apple Tortrix. They were first noticed 
y Prof. Westwood at a meeting of the Society held on June 7, 
858,eand the moths bred therefrom were described by him 
s Carpocapsa saltitans, These seeds have since, from time to 
me, been referred to both in the United Kingdom and 
.merica.—Mr. Roland Trimen exhibited and reed notes on 
ame singular seed-like objects found in the nests of Termites, 
ad also in those of true ants, in South Africa. They were 
pparently of the same species as those from the West Indies, 
rescribed in 1833 by the Rev. L. Guélding as Aargarodes 
armecarius, which was usually referred to the Coccide. They 
rere of various shades from yellowish pearly to golden and 
opper colour, and wêre strung together by the natives like 
eads, and used by them as necklaces.—Mr. W. F. Kirby exhi- 
ited, on behalf of Mr. John Thorpe, of Middleton, a long series 

buff and melanic varieties of Amphidasis betularia, and read 
otes on them communicated by Mr. Thorpe.—Mr. Kirby also 
shibited, on behalf of Mr. Nunney, a dark variety of Argynnis 

Jaia from Caithness, and a tawny-coldmred variety of Vanessa 
‘tice from Bournemouth.—M. Alfred Wailly exhibited a fine 
ries of Satwmias and other Bombyces, mostly bred by him, 
om South Africa; also specimens of Dirphia tarquinia, 
'ttacus orizaba, Platysamia cecropia, P. ceanothi, Callosamia 
ugulifera, and C. promethea, from Central America. M. 
Vailly stated that sgveral of the large South African Saturnide 
med no cocoons, the larve entering the carth to undergo the 
yange to the pupal state. Mr. Trimen said he was able to confirm 
as statement.—The Rev. Wa W. Fowler exhibited a number of 
inute Acari which had been doing injury to fruit trees near Lin- 
In.—Mr. Poulton ghve an account of the experiments recently 
ide by him with the larvæ of several spefies of the genus Vanessa, | 
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for the purpose of ascertaining the’ relationseef pupal colour io 
that of the surface on which thg larval skin was thrown off. 
which had formed the subject of a paper lately read by him 
before the British Association. Ile also exhibited the frame 
constructed by him for the purpose of these experiments. Mr. 
Slater exhibited a specimen of Priðnus coriarius found in Devon- 
shire on fennel, and a specimen of Calandra falmarum from 
Pembroke Dock.—Mr. Enock exhibited Afvmar pulchelfr’, and 
a specimen of Atypus piceus recently taken on Tamp-tead 
Heath.—Mr? Elisha exhibited a series of Gelerhia hippophadla, 
bred from larvæ collected at Deal on L/ippophaé rhamnottes.- - 
—Mr. Billups exhibited Zchthrus lanfer, a species of & Astenu- 
monide new to Britain, taken at Walmer on August 15 lasi. 
He remarked that Brischke had bred members of this genus from 
Sesia stheciformis, S, formiceformis, and Lucania obsoleta : bur 
that in this country the genus was little known, only one species 
being mentioned in Marshall’s list of ZAneumonide.—Mr. E. A. 
Butler exhibited living specimens of Chilacis ty fhe, receivgl 
from the Rey. E. N. Bloomfield, of Guestling, Ilastings ; anda 
pair of Harpalus discoideus, obtained in August last, near 
Chilworth, Surrey.—Mr. A. J. Rose exhibited specimens of 2 
mountain form of Lycena virgaurea, recently collected by him 
in Norway.—Mr. Champion exhibited Zeratocoris antennatus 
and Drymus pilicornis, taken near Sheerness. —Mr. W. White 
exhibited a specimen of Chelonia caja with abnormal antennz, 
and read notes on the subject.— Mr. Elisha read a paper on 
the life-history of Geometra smaragdaria.—Mr. C. O. Water- 
house communicated a paper on the tea-bugs of India and 
Java. 
SYDNEY 


Linnean Society of New South Wales, Aug. 25.- -Prof. 
W. J. Stephens, M.A., F.G.S., President, in the chair.—-The fol- 
lowing papers were read :—Note on Lu alypius leucoxylon (F. v. 
M.), by W. Woolls, Ph.D., F.L.S. In the ‘Flora Awue- 
liensis,” vol. iii., two Eucalypts previously regarded as disina 
species (Z. leucoxylon, E. v. M., and Æ. sideroxylon, A, Cunn.) 
were united under the former name. Dr. Woolls has long 
thought that this step was a mistake, and in his paper he gives 
reasons based upon the examination of specimens of both fuiins, 
in favour of their specific distinctness, and of the restoration of 
Cunningham’s name to the red-flowering iron-bark of New 
South Wales, the other namé being restricted to the white gum 
of Victoria and South Australia.—Contributions towards a 
knowledge of the Coleoptera of Australia, No, IIL, by A. 
Sidney Olif, F.E.S. This paper contains notices of several 
new species of Mascto—a genus of Buprestidee—of which two 
are named Z. munda and N, mu'tesima. Additional localities 
for some previously known species are also given, N. caris:ma 
being recorded from Sydney.—List of the Orchidex of the 
Mudgee District, by Alex. G. Hamilton. In this paper, which 
is a contribution towards a knowledge of the geographical dis- 
tribution of plants in New South Wales, fifty-seven species of 
orchids are enumerated as occurring in the Mudgee Distria ; 
and particulars are given concerning théis habitats and the 
months during which they flower. In addition a comparison 
of the orchids of this district with those of the county of Cum- 
berland and of the other Australian colonies is also given,—(n 
an undescribed species of Chilodactylus from Port Jackson, by 
E. P. Ramsay, LL.D., F.R.S.E., and J. Douglas Ogilby, 
Under the name of Chilodactylus polyacanthus, a new species of 
Morwong is described, and its affinity to C. carponemus, Cuy. 
and Val., is discu:sed.—Dr. Ramsay exhibited a number of very 
rare birds frém Derby, North-West Australia, recently collected 
in that district by Mr. Cairns. He particularly drew attention 
to the folloting:— Poephila acuticauda, Poephila mirabili., 


Donacicola pecteralis, Emblema picta, Estrelda annulos, 
Estrelda ruficauda, Pecilodryas ceriiniventris, Smierorms 
flavescens, Pardalotus rubricatus, Pardalotus uropygiait, 


Malurus coronatus? Malurus cruentatus, Cacatua gmnof: , 
Climacteris melanura, Geophaps albiventris, Astur crucntu , 
Trichoglossus riritorguatus.—Mr. Macleay exhibited the fol 

lowing new or rare reptiles and fishes collected by Mr. W. W. 
Froggatt in the vicinity of Cairns, Queensland :—Snakes: 
Zropidonotus picturatus, Schlegel, Dipsas boyd’, Macleay, 
Loplocephalus assimilis, Macleay, Hoplocephalus nigrostriatus, 
Krefft, Nardoa @rassa, Macleay, and Dendropitis bilereals«, 
Macleay, Lizards: Varanus ocellatus, Graye Varanus, sp. >, 
Hinulia, n. sp., four species of Geckotidæ unknowa, one with 
tail of remarkable width, and several other unknown lizards." 
Fishes: Dales Haswellii, Macleay, Aristeus rufescens, Macleay, 
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Serranus lancedlaysf, Bleek, & specs new to Australia, and a 
species of Zveotris, probably undescribed, remarkable for its 
minute scales. Collected fron®the same district were a number 
gE frogs, among which Mr. Fletcher pointed out examples of 

Tyla dolichopsis, H. cerulea, H. lesueurii, H. peronii, H. 
nasuta, H. gracilenta, Limnodynastes ornatus, and two other 
species not determined. 

- PARIS e 


Academy of Sciences, October 11.—M. Jurien de la 
Gravière, President, in the chair.—On a principlè in rational 
mechanics, and on a demonstration used by Daniel Bernoulli in 
1757, wy M. de Jonquiér&s. The reference is to the author’s 
recently-explained theory of the hydro-extractor, the funda- 
mental principle of which he now finds was already known to 
Bernoulli, at least so far as concerns the action of the pendulum. 
His demonstration, analogous to that of M. de Jonquières, is 
contained in his memoir entitled, ‘‘ Principes hydrostatiques et 
pa pane Sa &c.,” which obtained the prize of the Royal 

cademy of Sciences.—On the persistence of the instinctive 
functions and voluntary movements in bony fishes after extrac- 
tion of the cerebral lobes, by M. Vulpian. In supplement to 
his previous paper on this subject, the author mentions the case 
of a carp operated upon on March 18, 1886, and which survived 
till September 29. During this period it acted in almost every 
respect like any ordinary fish, noticing and avoiding obstacles, 
seizing and swallowing its food, rejecting non-alimentary sub- 
stances, and soon, With the exception of smell, it evidently 
retained all its senses and instinctive and intellectual faculties. 
This experiment fully confirms the results already determined by 

“the researches of M. Is. Steiner, and shows that in fishes instinct 
and will survive the extraction of the cerebral lobes, which in 
reptiles, birds, and mammals are the seat of those faculties.— 
Experimental researches on the nature of rigor mortis, by M. 
Brown-Séquard. The object of these studies is to show that 
the rigidity ensuing after death is due neither altogether 
nor even to any great extent to the coagulation of the 
albuminous substances of the muscles, as still maintained by most 
physiologists on the authority of Briicke, Kuhne, and Wundt.— 
On the temperature of the bed of oceanic basins compared with 
that of the continents at the same depth, by M. Faye. In con- 
nection with the reference made to this subject in the opening 
address of the President of the British Association at Birming- 
ham, the author takes the opportunity of generalising the law 
already established by him respecting the more rapid and deeper 
cooling of the earth’s crust under the seas than under the con- 
tinents. Not only is this law applicable to the Polar seas, whose 
lowest depths have a temperature very near zero, but also to 
those which do not freely communicate with the Poles. In these 
waters also the temperature decreases with the depth, the differ- 
ence between them and the continents at the same depths being, 
within about 15°, as great as forthe oceans.—Purification of yttria, 
by*M. Lecoq de Boisbaudran. In the proces: of purification here 
described the earth A, differing little from that of M. Cleve, 
yielded a beautiful jhosphorescence of a pink auroral tint, due 
not to the yttria ifelf, as supposed by Mr. Crookes, but to the 
presence of a minute trace of bismuth derived either from the 
primary substance or from the reagents.—-Fiuorescence of the 
compounds of bismuth subjected to electric effluvium 7 
vacus, by M. Lecoq de Boisbaudran. In this paper the 
author sums up his observations on the pink fluorescence 
referred to in his previous communication. He remarks inci- 
dentally that during these studies he detected traces of bismuth 
in numerous chemical products, several of which were supposed 
to be quite pure.—Summary of the meteorological observations 
made during the year 1885 at four stations inethe Upper Rhine 
and Vosges districts, by M. Hirn. The observations here tabu- 
lated give the highest and lowest temperatures from month to 
month at Colmar, Thann, Schlucht, and Munster, the actino- 
metric ‘readings taken at the Colmar Observatory, the atmo- 
spheric pressure, rainfall, and other meteorological data at these 
stations.—On the transformation, of surfaces, gnd on £ class of 
differential equations, by M. ©. Picard.—The reciprocal re- 
lationsef the great forces of Nature, by M. Emile Schweerer. 
The author’s remarks are in reference to his French translation 
of M. A. SKlein’s remarkable analysis of MM. Hirn and 
Clausius’s regent memoirs contributed to Gagz.—Saturation of 
normal arsenic acid with lime-water and with the water of 
strontian, by M. @fi. Blarez.—Contribution to the study of the 
alkaloids, By M. Oechsner de Coninck. Two very sensitive 
reagents are described, which are easily produced, and which 


e 
are ligely to prove very serviceable in the diagnosi 
the various alkaloids and of the different bases teated 
the author.—On the genus Æntione, Kossmann, by M 
A. Giard and J. Bonnier. In the Porcellana longicor 
of Concarneau the guthors have discovered an Æntonis 
closely allied to those met by Fritz Müllerin the Porcellanæ 
the Brazilian seaboard. The study of this species, here nan 
Entoniscus miilleri, justifies the division of the genus prepo: 
by Kossmann. The term £x/oniscus being reserved for 

two species of parasites of the ePorcellanæ, the Zvetorzdsces 
the crabs would then constitute the genus Zztione.—Disea: 
grapes in the vineyards of La Vendée, by M. Prillieux. 7 
vineyards of this district have this year @een attacked by 
species of mildew here fully described. —On soma@garnet-bear. 
rocks of PuySie-Déme, by M. Ferdinand Gonnard, Itis sho 
that, contrary to the received opinion, the important group 
garnets, whether as a mineralogical accident, or as an essen! 
constituent element of the diff€rent grenatites, is largely rep 
sented in the primitive or plutonic formations of Puy-de-Dér 
—On the phosphated deposits of Beauval (Somme), by 

Stanislas Meunier. From a careful study of the phosphate 
lime recently discovered at Beauval, the author infers that 

Phosphated chalk of Picardy belongs to an older geologi 
epoch than that of Belgium. 
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. HISTORY OF ETHICS 
Outlines of the History of Ethics for English Readers. 
e° By Henry Sidgwick, Knightbridge Professor of Moral 

Philosophy. (London: Macmillan and Co., 1886.) 
eS the earliest fimes of Greek thought the foremost 

philosophic minds of Europe have restlessly sought 
for sanctions®of the n®oral code ; and the last quarter of 
the ninfteenth century sees but little unanimity of opinion 
on the subject., The purely intuitional moralist dreads, 
in the determinist ethics of evolution and of utilitarianism, 
the deathblow of virtueproperly so called. The followers 
of Bentham and of Spencer foresee the downthrow of 
morality unless some sanction more solid than the in- 
tuitionalist can supply be found for the ethical creed, 
unless “morality be established on a scientific basis.” 
Neither can bring himself to understand how the creed of 
the other can really influence conduct ; and both believe 
in their inmost hearts that the conduct of the other is 
really determifed by somethjng that goes deeper than 
the outward profégsion of faith. 

Amjgst the divergencies of ethical opinion, however, 
practical morality has undergone but little modification. 
Notwithstanding the momentous change wrought by the 
introduction of Christjanity into Europe the ideal at 
which the good man aims to-day differs but little from 
that towards which the ancient Greek directed his 
endeavours, It is true that the Christian virtue of 
humility takes the place of the Greek highmindedness ; 
but it is questionable whether the standard of excellence 
practically set before himself by the bishop who preaches 
the one differs materially from that of the philosopher 
who inculcated the other. This uniformity of practice 
amid diversities of faith, notwithstanding that the practice 
is in a high degree the outcome of the faith, receives 
peghaps sufficient explanation when it is remembered 
that fhe conduct of the individual is determined by a 
triple service—the service of Self, the service of Man, and 

© the service of God. But the service of God—medieval 
monkism notwithstanding—takes practical expression in 
every-day life in the service of Man, while the pure service 
of Self is rendered impossible by the ’xigencies of the 
social lite. In this way conduct is practically reduced to 
a subtle compound of Egoism and Altruism. Whether 
the welfare of others is sought from motives of self- 
interest, or the improvement of şelf is ennobled by the 
thought that {n this way the level of humanity is being 


raised, m&tters not practically. The material morality is 


the same,.however wide may be the essential and formal 
difference. 

But man is an inquiring animal, especially in the scien- 
tific and philosophical varieti€s of the genus. He cannot 
rest content with the meré possession of moral intuitions, 
he must also endeavour to ascertain their cause and mode 
of origin. He is also in his higher developments essen- 
tially a rational animal. He is not satisfied with the 
promptings of ethical desires, he “must also justifye the 
resulting conduct on rational grounds. Hence the science 
of ethics, which deals with the questions “What is right?” 
and “Why 2” 

VOL. XXXIV.—NO. 967 


613 


2 — 





In Prof. Sidgwick’s “ Outlines of the History of Ethics” 
we have a remarkably cleĝr and stggifict account of the 
answers that have beeng given o these questions. In ‘ 
dealing with the subject as a separate province of thought 
there is this peculiar difficulty, that ethical theory ig in a 
very high degree determined by philosophic creed. The 
ethical theory pf the Platonist for whom the Universe has 
thought itself out from the abstract to the concrete,#h- 
evitably differs from that of the modern evolutionist who 
believes that material and mental groupings have gradu- 
ally advanced from the simpfe to the complex until the 
extraordinary complexity of the human brain and human 
thought-processes has been reached. Prof. Sidgwick has 
met this difficulty as fully as the space at his. disposal 
rendered possible, and by not unduly narrowing the limits 
of his province has presented a tolerably completedird’s- 
eye view of the history of ethical thought. 

His work begins with an /z¢roduction intended to assist 
the reader in grasping and arranging the somewhat com- 
pressed historical matter presented to him in the body of 
the book. The student who comes fresh to the subject 
will probably find the study of this introduction more 
valuable at the end of his first perusal of the work than at 
the outset of his labours. Then follows in Chapter I. a 
general account of ethics, in which the subject is defined, 
and its relations to theology, politics, and psychology are 
clearly indicated. It may be useful to give here the 
“summary view of ethics” with which this chapter 
closes :— 


“The subject of Ethics, most comprehensively under- 
stood, includes (1) an investigation of the constituents 
and conditions of the Good or Well- -being of men con- 
sidered individually, which chiefly takes the form of an 
examination into the general nature and particular species 
of (a) Virtue or (4) Pleasure, and the chief means of 
realising these ends ; (2) an investigation of the principles 
and most important details of Duty or the Moral ey so 
far as this is distinguished from Virtue) ; (3) some inquiry 
into the nature and origin of the Faculty by which duty is 
recognised, and, more generally, into the part taken by 
Intellect in human action, and its relation to various 
kinds of Desire and Aversion; (4) some examination of 
the question of human Free Will. It is connected with 
Theology, in so far as a Universal Good is recognised, 
inclusive of Human Good, or analogous to it ; and agai, 
so far as morality is regarded az .a Code of Divine ap- 
pointment. It is connected with Politics, so far as the 
well-be:ng of any individual man is bound up with the 
well-being of his society; and again with Jurisprudence 
(or Politics), so far as morality is identified with Natural 
Law. Finally almost every branch of ethical discussion 
belongs at least in part to Psychology ; and the inquiries 
into the origin of any moral faculty and the freedcfn of 
the Will are “purely psychological” 


The three following chapters form, the main body of 
the Work. The first deals with Greek and Graco-Roman 
ethics. In this chapter the author brings out clearly the 
Socratic paradox, that men’s ignorance of justice is the 
sole cause Of their unjust acts, that, in a word, no one is 
Voluntarjly bad ; and its justification as the outcome of a 
pair of apparent truisins, (1) that every one wishes for hig 
own good, and would get it if he could, and*(2) that those 
who knew how to do just and righteous acts would prefer 
nothing glse, while those who did not know could not do 
them if they would. Unfortunately, as a practical fact, 
men too often desire in their moments @f passion what in 
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looking through it, can mark a single passage which the 
candidate for a minimum pass can safely omit.... When" 
our system sets such mean ends before the teacher, and 
encourages such unworthy conceptions of education, is it 
to be wondered at that the cry arises that pupils defene- 
rate beneath even the contemptible standards of our ey- 
aminations.... The cure for all this evil is simply t 
give effect to a higher ideal of education in general, and 
of scientific education in particular. Science cannot live 
among the people, and scientific education cannot be 
more than a wordy rehearsal of dêad textbooks, unless 
we have living centact with the working minds of living 
men.” s ; ° 

Such being some of the author’s weighty utterances in 
his famous British Association address ‘to Section A 
(NATURE, vol. xxxii. pp. 446-449), it was with much. 
interest we read the announcement that he was writing 
a treatise on algebra, and it is with much pleasure we 
have perused this first instalment of 542 pages. This is 
no ordinary treatise: school text-books abound, and 
more are on the way. This bears traces everywhere of a 
master’s genius; those are but clever arrangements of 
well-known materials. ° : . a 

This is an elementary volume because “it begins at 
the beginning of the subject” ; it is not written, heavever, 
for babes. It will have been noticed how the address 
quoted above insisted upon the “all-important notion of 
algebraic form”: at the commescement Prof. Chrystal 
lays down generally the three fundamental laws, and 
thence proceeds deductively. This he does because this 
idea of algebraic form is “ the foundation of all the modern 
developments of algebra, and the secret of analytical 
geometry, the most beautiful of all its applications.” The 
following abstract of the interesting preface will best indi- 
cate the writers aim, - Outside algebra proper the reader 
is expected to be familiar with the definition of the trigo- 
nometrical functions, and to have a knowledge of their. 
fundamental addition-theorem. The first object is to 
“develop algebra as a science, and thereby to ġn- 
crease its usefulness as an educational discipline.” 
Sources of information are indicat@éd, and a most 
admirable feature is the introduction of numerous his-® 
torical notes. With regard to some of the early chapters, 
which are speciajly hard reading for junior students, Prof. 
Chrystal writes that they were “written as a suggestion 
to the teacher how to connect the general laws of elgebra 
with the former experience of the pupil. In writing 
this chapter I had to remember that I was en- 
gaged in writing, net a book on the, philosophical 
nature of the first principles of algebra, but the first 
chapter of a book on their consequences.” °° 

The subject is broken up into twenty-two chapters, and, 
as the arrangement—“ the result of some ten years’ expe- 
rience as a University teacher ”—deviates somewhat from 
ordinary usage, we give the headings :—(1) Fundamental 
laws and processes (association, commutation, and distri- 
bution, with historical note) ; (2) laws of indices, theory of 
degree ; (3) theory of quotients, first principles of theory 
of numbers; (4) distribution of products @ and M,) 
pritciple of substitution, homogeneity, symmetry, prin- 
ciple of indeterminate coefficients ; (5) transformation 
of the quotient of two integral functions; (6) G.C.M. 
and L.C.M.; (7) PEIDER IGE of integral functions ; 


their hours of reflection they know to be wrong. And 
since action takes åke line âf leaŝt resistance at the 
moment of temptation, there foliyws remorse in the hour 
of bitter remembrance. In the moment of trial, knowledge 
of right is not absent but stfomerged. The development 
of ethical doctrine as it passed through the hands of Plato 
and Aristotle, of Zeno and Epicurus, is treated with marked | 
clé&rnass and ability. e 

In the chapter on Christianity and mediæval ethtcs the 
main characteristics of Christian morality occupy a con- 
siderable space, the only writer whose doctrines are 
expounded at any considerable length being Thomas 
Aquinas. 

The last chapter deals with modern ethics, chiefly 
English. The author, however, tells us, in his preface, 
that @e-has not attempted to deal with contemporary 
modes of ethical thought—with which he has been 
engaged controversially—except in a very brief and 
summary way. The motive is admirable; but the fact is 
to be regretted. As a “manual for students” the book 
would have been more complete had contemporary ethics 
formed the subject of a concluding chapter. There are 
many who will take up this book as a summary of the 
subject as a whole from the hands of one of its masters, 
and who will be disappointed to find so meagre an account 
of modern transcendental ethics and of the moral theory 
as “sanctioned” by evolution. The writer who has 
treated the ethics of twenty centuries with such marked 
impartfality could safely have been trusted to preserve a 
due “ objectivity ” of treatment in‘dealing with the modes 
of ethical thought in his own time. 

All genuine students of human thought and endeavour 
will thank Prof. Sidgwick for having presented them with 
this altered and enlarged edition, in a handy form, of his 
article in the “ Encyclopedia Britannica.” 

° , C. LL. M. 








PROFESSOR CHRYSTAL’S “ALGEBRA” 


Algebra: an Elementary Text-Book for the Higher 
Classes of Secondary Schools and for Colleges. By G. 
Chrystal, M.A. Part I. (Edinburgh: Adam and 

e Charles Black, 1886.) 


=a HERE are few things where the want of an en- 
lightened scientific public strikes an expert more 

than the matter of scientific text-books.” “ For our teach- 
ing of alggbra, I am afraid, we can claim neither the 
sanction of antiquity nor the light of modern times. 
Whether we look at the elementary, or at what is called 
the higher teaching of éhis subject, the result is unsatis- 
factory. . . . In the higher teaching, which interests me 
most, I have to complain of the utter neglect @ the all- 
important notion of algebraic form.” “The logic of the 
subject, which, both educationally and scientifically speak- 
ing, is the m@st important part of it, is wholly neglected. 
The whole training consists in example-grinding. What 
should have been merely the help fo attain. theeend has 
*become the end itself. The result is that algebra, as we 
teach it, is neither an art nora science, but-an ill-digested 
farrago of rules, whose object is the solution of examin- 
ation problems.”* “The problem for the wifter of a 
text-book has come new, in fact, to be this—to write a 
book so neatly trimmed and compacted that no coach, on 
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(8) rational fractions ; (9) continuation pf theory of nun- 
bers (Lambert’s theorem) ; (10) irrational functi8ns ; (11) 
e arithmetical theory of surds; (12) complex numbers ; 
(13) ratio, proportion, variation; (t4) on conditional 
equations in general (eliminations transformation) ; (15) 
vaxiation of a function ; (16) equations and functions of 
fifst degree (determinants, contour lines) ; (17) equations 
of the second degree ;, (18) general theory of integral 
functions (Newton’s theorem, Lagrange’s interpolation 
formula, maxima and minima); (19) solution of pro- 
blems ; (29) arithmetic geometric, and allied series ; (21) 
logarithms ; (22) theory of interest and annuities. There 
is a large collectton of exercises: with regard to these, 
after reading the address, we are prepared to find that 
the author deprecates fhe idea of a reader’s working 
through all these at the first reading: they are given for 
the sake of variety, and to be worked at different times of 
reading. Answers are given at the end. We have put 
the writer’s own words in the forefront, that our readers 
may be reminded of what he has said in the past and 
informed of what he has now attempted to do. ‘The 
result is a work of singular ability and freshness of treat- 
ment. It follajvs no previous leader, it will give rise to 
shoals, possibly, of smitators, but it will bear boiling down 
by the $#fifth-rate workmen” whom the Professor lashes. 
It is not a book for our elementary classes, but it will be 
an excellent work to put into the hands of some of our 
sixth-form pupils. It isedmirably adapted for thoughtful 
students at our Universities who have not the dread of 
examinations before their eyes, but can afford to go 
deeper into the subject than the ordinary run of our 
students do. The book is excellently printed and is of a 
handy size. We hope the second part is well advanced. 


THE MAMMALS OF CENTRAL AMERICA 
ewbiaogia Centralt-Americana. Mammalia. By Edward 

R.- Alston. With an Introduction by P. L. Sclater, 

M.A., F.R.S. 4to. (London: R. H. Porter, 1879-82.) 


THa progress of various portions of the great work 

upon the ffuna and flora of Central America 
Sindertaken by Messrs. Salvin and Godman has been 
from time to time noted in our columns. Each section 
of the extensive and almost exhaustive mass of material 
which ghe industry and liberality of the projectors and 
editors of the work have accumulated, has been placed in 
the hands of some one specially qualified to render them 
available for the purposes of science. No one could 
have been foungl more fitting to untlertake the description 
of the mammals than the late Edward R. Alston, whose 
lamented and untimely death deprived zoology of one 
whose careful and conscientious method of work gave 
promise of a career of great benefit to the progress of the 
special branch to which he þad devoted himself. He 
was unfortunately unable, even to complete the work 
underreview, which owes its finishing touches to the pen 
of Mr. Sclater. 

Compared with the general mammalian fauna of the 
world, tha of the region treated of by Mr. Alston is 
rather limjted. 18r species are enumerated, of whicl® 52 
are Bats, and 60 Rodents. Of the Primates, 10 species 
of Cebide and 1 of Hapalide are described, all forms 
proper to the pect nical region. Their extension 





into Central America is a subject of much interest 
which has been parti€ularly investigagetl by Mr Sclater, 
whose observations are extendedeor confirmed by Mr. 
Alston. One species only (Ateles vellerosus) is known to 
inhabit Mexico, reaching as fawnorth as the 23rd pardilel. 
The /sectivora are repregented only by 5 small species 
of Soricide. The Carnivora are more numerous. The 
Felide comprise the, southern Jaguar, Ocelot, “Marga. 
Eyra, and Jaguarondl, the widely distributed Puma, and 
the northern Bay Lynx. The dogs are all northern 
forms, viz., Canis lupus, C. latrans, and Vulpes virgini- 
anus. The Mustelide are well represented by both Neo- 
tropical and Nearctic forms. The two North .\merican 
Bears, Ursus horribilis and U. americanus, both extend 
as far as Northern Mexico, and are therefore includec 
within the scope of the work. But the most intersting 
of the Carnivora are the curiously generalised group of 
Procyonida. Of 8 recognised species of this family. 
7 are included in the limits of Central Ametica, the 
Brazilian Nasua rufa being the one exception. OF 
special interest are the rare and little known assar7: 
astuta and B. sumachristi (of which a new figure is given’. 
and Bassaricyon gabbi. The Ungulata are, as is well 
known, very poorly represented in the actual fauna of the 
American continent, though so abundant and varied in 
former ages. Four deer of the genus Cerfu-s, thr 
northern Big-Horn and Prong-buck, two Peccaries and 
two Tapirs are all that can be mustered as denizens of 
the Central American region. It should be mentioned 
that the distinguishing cranial characters of Dow’s Tapir 
are carefully worked out and figured. A fair proportion 
of the essentially Neotropical Edentates and Marsupials 
extend beyond the Isthmus of Panama, including th 
three modifications of the Anteater type, an Armadillo, 
three Sloths, and seven Opossums. 

The Cetacea of the coast are not included in the wosk, 
but there is a full notice of the Manatee, containing 
copious extracts from Dampier’s quaint but graphic de- 
scription of the habits and distribution of the animal -1 
his time. As in so many other cases, the correct scien- 
tific designation of this creature is a matter of consider- 
able perplexity. We quite agree with Mr. Ajston i 
keeping Manatus for the generic name, but ausiralis can 
hardly be accepted for any of the*gpecies at present di>- 
criminated. It was originally applied to a combination 
of the African and American forms, as opposed to doretlis, 
the northern Manatee or Rhytina, and if retained should 
belong to the former, as the African habitat is mentioned 
first by Gmelin (1788) and Tilesius (1812), and is the oniy 
one given by Shaw (1800). Cuvier (1809) first distinguished 
the /*frican from the American species by their oste- 
logical characters, calling them respectively “ Laman:.n 
du Senegal” and “ Lamantin d’Amérique,” which names 
were subsequently Latinised by Desmarest {1817° into 
M. senegalensis and M. americanus. Thjs last naine 
is therefore certainly preferable to M. australis for the 
West Inglian animal. In a recent monograph of the 
genus, Dr. C. Hartlaub (Zoologische Jahrbuch, Bd. 1. hase 
carefully investigated the synonymy, and*admits two 
species as inhabitants of the New World, 47. latirostris 
(Harlan)eand M. inunguis (Natteren), M. americanus 
being suppressed as a compound of the two. The Central 
American form is referred by Hartlaubeto A. latirostris, 


616 3 


NATURE 


. e l 


[ Oct. 28, 1886, 





—— 


M. inunguis beipg apparengly cqnfined to the upper 
waters of the Ama#éh and Orinoco ; but we cannot say 
that we are quite satisfiéd with tHe supercession of Cuvier’s 
name for that of Harlan. 

The work is illustrated “by, twenty excellent coloured 
plates by Wolf, Keulemans, and Smit, representing new 

little-known species. We cannot conclude our notice 
withoat again expressing our admiration for the scientific 
enthusiasm and public spirit shown by Messrs. Godman 
and Salvin in the manner ia which they are carrying out 
their great undertaking. W. H. F. 





PACKARD’S “ FIRST LESSONS IN ZOOLOGY” 


Firste Lessons in Zoology, adapted for Use in Schools. 
By A. S. Packard, M.D., Ph.D., Professor of Zoology 
and Geology in Brown University. American Science 
Series, Elementary Course. (New York: Henry Holt 
and Company, 1886,) 


Cre of the principal objects of the American Science 
Series, we are told, is to supply “authoritative 
books the principles of which are, so far as is practical, 
illustrated by familiar American facts.” Another “lack” 
intehded to be supplied by the series is that of text-books 
which “do not aż least contradict the latest generalisa- 
tions.” Whatever success Dr. Packard may have attained 
in the,first of these objects, we fear he has not always 
kept clear of the many pitfalls into which writers of com- 
pilations in any branch of science are in these days nearly 
sure to stumble. Some of his statements are certainly 
in contradiction to the latest generalisations of zoological 
science. 
On p. 28 we find, in the account of Af/epora, two forms of 
zogids, distinguished as “nutritive” and “ reproductive.” 
The so-called “reproductive” zooid is nothing of the kind, 


-but simply a tentacle-bearing zooid unprovided with mouth 


and stomach. Its function is to assist the nutritive or 
gastro-zooids in obtaining nutrition, by directing small 
particles of food towards the latter. Of the reproduction 
of Millepora nothing is yet certainly known, but Prof. 
Moseley’has suggested that it may probably give off a 
free-swimming Medusa., 

Again our author, ih enunciating the differences of 
animals and plants, states (p. 6) that plants “inhale car- 
bonic acid gas, and exhale oxygen,” and that animals do 
just the rgverse. This seductive and oft-repeated anti- 
thesis is unfortunately not strictly accurate. Both plants 
andaanimals inhale oxygen and exhale carbonic acid gas. 
But in the case of th: chlorophyll-bearing plantg this 
process is obscured by an opposite process, by means of 
which the carboni@ acid gas (CO,) is broken fp ifto its 
constituent elements, the carbon (C) is absorbed into 
the plant, and the oxygen (O,) is set free. This 
process is, hOwever, rather a nutritive than arespiratory 
process. ` ' 

Speaking of Amphioxus (p. 139) Dr. Packard states 
that the water after passing through the gill-slits “enters 
the general body-cavity.” This is an error: the water 
enters the ferdbranchial cavity—a perfectly distinct struc- 
ture of quite differnt origin. Nor has 4 mphiorus “two 


. eye-spots,” but only omne 
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In the chapter*(X XIII.) upon the “ Lung-fish” (scm 
Lung-fishes), the African Protopterus annectens seems to 
have been mixed up with Polypterus bichir, which does 
not belong to this order at all. The former figh is 
correctly figured fp. 168), but is named Polypterus 
just above, gnd is stated to be found in the “ Nile,” 
which is the case with Polydterus, but not with Pro- 
topterus. e 

These inaccuracies occur to us as we turn over the leaves 
of the “ First Lessons in Zoology”: we fear į would not be 
difficult to find others. We must also say that the wood- 
cuts are mostly bf coarse execution, and not always well 
drawn. On the other hand, it may be Allowed that as 
great, or greater, faults might kg found with every other 
attempt that has yet been made to supply.a school-book 
of zoology. Weare not acquainted with a really satis- 
factory work of this kind. A good text-book of zoology 
for beginners has still to be written. In the meanwhile, 
Dr. Packard’s “first lessons,” although going rather too 
deeply into certain portions of the subject, may be use 
fully employed for this purpose, without fear of teaching 
much that will have to be unlearnt. ó 


OUR BOOK SHELF 


Russland: Einrichtungen, Sitten, und Gebräuche. Ge- 
schildert von Friedrich Meyer von Waldeck. 

Die Schweiz. Von Prof. Dr. Je J. Egli. (Leipzig: G. 
Freytag, 1886.) 


THESE volumes are amongst the latest of that encyclo- 
pædic work, “Das Wissen der Gegenwart,” which has 
now passed its fiftieth volume. Although, so far as the 
publication has at present gone, there are more volumes 
devoted to popular descriptions of countries than to any 
other, yet general scientific subjects are by no means 
unrepresented. Thus, volumes have appeared on meteor- 
ology ; insects, useful and injurious ; the sun and planets; 
light and heat ; the fixed stars ; the earth and the moen zes 
comets and meteors; electricity and its applications ; 
the nourishment of plants ; sound ; the ocean, &c!, &c. 
The series is progressing rapidly, we are glad to See, 
with very short intervals between the successive volumes, 
from which it is to be presumed that the undertaking is 
meeting with the success which it deserves amongst the 
German people, although, we regret to believe, it would 
ruin any publisher who projected and attempted to carry 
out a series of tfis scope and magnitude in this country. 
In both of the volumes before us the worl &ppears 
to be done as thorpughly as the space admits. Herr 
Meyer von Waldeck’s bogk is the second part of a work 
on Russian laws, customs, and manners, and specially 
deals with the syste of administration, and national 
defence, the church and clergy, and the grfides of society. 
Prof. Egli’s account of Switzerland contaias a large 
amount of information compressed with much skill into 
a very small space. It is not merely a tourist’s book, 
although the tourist who would not take a more intel- 
ligent interest in Switzerland after having read it must 
know a good deal about thé country; it is an excellent 
account of Switzerland which might be read with instruc- 
tion even by persons who never look forward to seeing 
that country. The first paragraph of the first chapter 
deals with the Urzezt, or prehistoric period; the last 
chapter in the book sketches the historygof the St. 
Goshard railway. The numerous excellent illustrations 
must add largely to the attractiveness and popularity of 
the series, which, however, the books well deserve on 
more substantial grounds. 
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. LETTERS TO THE EDITOR « 


[The Editor does not hold himself. responsible for opinions ex- 
d pressed by his correspondents. Neither can he undertake to 
return, or lo correspond with the writers of, rejected manu- 
scripts. No notice is taken of andnymgus communications. 
[The Editor urgently requests correspondents to keep their letters 
© as short as possible. The pressure on his sp&e is so great 
that it is impossible otherwise to insure the appearance even 
of communications congaining interesting and novel facts.] 





On the Connection between Chemical Constitution 
eand Physiological Action 


In his læter to NATURE last week (p. 594), Dr. Blake con- 
siders that I have not only misunderstood he scope of his 
experiments, but have been led into error on account of my 
having no definite idea of the meaning of the term chemical 
constitution, which he thinke I have evidently confounded with 
that of chemical composition. 

In regard to the first of these points, I shall be very sorry if, 
by mishap, I have not rightly understood, or have failed to 
appreciate at their true value, Dr. Blake’s experiments (most of 
which were published before I was born), for I regard him as 
a true pioneer in the field of pharmacology. 

The scope of Dr. Blake’s researches, as defined by himself in 
the Report of the British Association for the Advancement of 
Science for 1846, was “‘ fully to establish the law of the analogous 
action of isomorphgus substances.” 

I should no gloubt have descrfsed Dr. Blake’s researches 
more correctly had I uged the word ‘‘ isomorphous ” instead of 
translating it into popular language, for my translation un- 
doubted does not give the full meaning of the word; but my 
whole address was an attempt to make a difficult subject as 
popular as I could, and I thought that I had sufficiently acknow- 
ledged Dr. Blake’s priority y observing that the present epoch 
of pharmacology might be dated from his researches, although 
it was those of Crum Brown and Fraser which fairly started 
pharmacological investigation in a new direction. Perhaps Dr. 
Blake will be inclined to regard my shortcomings in regard to 
him more leniently if he will read over my address again, for, 
if he does so, I think he will see that if on my part I have 
failed to give him due credit, he on his part has completely 
misunderstood the whole drift of my address, which was to show 
the importance of chemical constitution as distinguished from 
chemical composition. T. LAUDER BRUNTON 


The Origin of Species 


Ir has already been pointed out’ by Mr. Evershed that the 
' physiological selection °? of Dr. Romanes is identical with the 
theory qutlined by me nearly two years ago in these pages 
(vol. xxxi. p. 4). Aseall the objections which have been raised 
apply equally to my theory, I may perhaps be allowed to give 
my answer to some of them; it will probably differ in some 
points from that promised by Dr. Romanes in the Fortnightly. 

I quite agree with Mr. Wallace (in the Fortnightly) that it is 
only among the group of animals which ha¥Ye at least one 
common arent that the corresponding variations of the sexual 
organs which are required for physiological insularity would be 
likely to occur. But when he maintains that not more than two 
or three of such a group would reacf maturity, and that there- 
fore they would soon die out, he seems to me to forget that it is 
only on the average that the number would be so small. Many 
groups would be small, and would die out; exceptional families 
would be moré*numerous and more lucky ; just as we can all 
point to human families where twelve or more children have 
reached maturity, though the average number of those who do 
so is under three in a family. 

The survivors, more or less numerous, would generally not be 
scattered far from their common birthplace, so that their chance 
of finding one another would ndt be very small, especially if the 
sexual. instinct was correspondingly modified, and this might 
well be the case from what we know of the connection between 
the psychical and physiological parts of the reproductive function. 
This presupposes some difference of smell, form, colour, &c., to 
enable an anirfal to distinguish those of ite own family from the 
rest of the species, but this probably exists between any two 
animals. 

They might thus be “under no great disadvantage compared 
with the parent,species, and they would have a counterbalancing 
advantage in the much greater Pfaptability to circumstances 
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which a small group possesses. Any ustful ‘variation occurring 
in a large group, if not swamped by the effect of interbreeding 
with a large number of unifaproved forms, must take many 
generations to modify the whole mass; while a similar useful 
variation occurring in one membe» of a small and physiolégic- 
ally isolated group could modify the whole group ina few gener- 
ations. The existence of a six-fingered man in England would 
not appreciably modify the inhabitants in a thousand ygan, ev 
if it was a slight advantage to have six fingers ; while if  si€- 
fingeredeman was introduced into an island with five other in- 
habitants, a fair proportion of the population would prubably 
be six-fingered in three generations, 

It is perhaps worth pointing out that the curious*connection 
between colour and fertility, in which Mr. Wallace seeks for the 
explanation of the sterility of species, follows at once as a corol- 
lary from the doctrine of physiological selection. For, apart 
from any special modification of the sexual instinct, all animals 
seem to prefer to breed with those of their own colour, and 
hence azy change of colour in the isolated family would &e an 
advantage, and would indeed remove the one disadvantage 
under which such a family lies. So a change of colour, other- 
wise useless, would in such cases be preserved, and be found 
accompanying sterility with the parent species. 

Another of Mr. Wallace’s objections seems to me a strong 
argument in favour of my (and Dr. Romanes’s) theory. He says 
that some animals, not only of different species but of different 
genera, can produce hybrids, and he instances the pheasant and 
black grouse. Now this is just what we ought to find on our 
theory, and ought not to find on any other. If either structural 
divergence or divergence in colour produces infertility, then the 
pheasant and the black grouse should be sterile, since they differ 
more, both in structure and colour, than many sterile pairs. But 
if species are produced sometimes by physiological isolation, but 
sometimes by other causes, such as geographical isolation, spon- 
taneous distaste (not disability) for pairing, or even upaided 


‘natural selection, then those species which have been prosluced 


by aid of any of these latter processes will be fertile in spite of 
any ordinary amount of divergence, since nothing has occurred 
to render them otherwise ; while those which have been formed 
by physiological isolation will be sterile even though they have 
hardly diverged at all. We cannot tell, without assuming what 
I am trying to prove, what form of isolation has been at work, 
except in the case of island species; but we can tell that there 
ought to be both very divergent fertile forms and slightly divergent 
non-fertile forms, and this is the case, . 

It has also been objected that the gradual increase of sterility, 
as we pass from different species to different genera and families, 
proves that divergence produces sterility. But it would exist 
on my theory; for if physiological isolation, more or less 
complete, occurs before each species is formed, it will have 
occurred at least twice between the members of two genera, and 
more often between those of two families. If B is separated 
from A by being nearly infertile, and C from B in the same 
way, C is likely to be still more infertile with A. But in some 
cases geographical or other isolation t¢#kes the place of physio- 
logical isolation, and then any number of successive divergences 
may occur without any accompanying infertility. 

It has been said (I have lost the reference) that a certain 
amount of sterility has resulted in some cases from the diver- 
gence produced by artificial selection. It may be*so. But 
on my theory, physiological isolation, the spontaneous occur- 
rence of a fertility circumscribed by the boundary of comn#on 
parentage, must be of very common qgcurrence, since it must 
have octurred not only once for each of most of the recognised 
species, but many more times when the resulting species has 
died out? an@ in some cases where the two species, though still 
existing, have not diverged in any way so as to suggest to 
observers that they are not one, (just as many island species do 
not differ perceptibly from those on the mainlang). If spon- 
taneous physf€logical isolation is so common, it would be 
certgin to occur, at any rate in its commoner partial form, a‘nong 
the great wariety of our domesticated animals, even if, as I 
believe, ordinary variation has no tendency to produce it. 

EDMUND CATCHPOOL 

Friends’ Institute, E.C., October 13 . 
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Note upon the Habits of Testacella «+ 


BETWEEN four and five months ago T found eleven specimens 
of this slug upon a low wall surrounding the garden of a house 
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near the Oxford Uni®fsity Parks, and on the following day I 
captured eleven more in the same place. There had been ex- 
ceptionally heavy rain, extending Over some days, immediately 
previous to those on which I found the specimens, and it there- 
fore seems probable that these gnimals are driven out of the 
earth when it becomes sodden with moisture. Thus it is pos- 
sible to account for the capture of a very unusual number of 

ecimens, for, as far as I can learn, the species has hitherto 
only been met with singly in this locality. a 

I have also ascertained what happens to the animals when 
the earth in which they are contained becomes hard and dry 
from the less of water. A few of the twenty-two specimens 
were killed and hardened, and the remainder were put in a box 
containing earth, in which they buried themselves. In the press 
of other work the box was neglected, and remained untouched 
in my laboratory until to-day, the earth having quickly dried 
into a hard cake. To-day I emptied the box, and fully expected 
to figd the slugs dried up dead, but to my surprise I found 
twelve specimens alive, each encysted in a thin transparent cap- 
sule-formed of the hardened mucous secretion of the animal’s 
skin. The body was contracted, and oval in shape, but it had 
been so completely protected from evaporation that there was 
no noticeable reduction in bulk after these hottest months of the 
year, during which water had been entirely withheld. One or 
two specimens had died almost immediately after capture, and 
a few escaped,*so that all those which had been exposed to the 
heat and dryness in the box had become encysted, and survived 
in apparent health. EDWARD B, POULTON 

Wykeham House, Oxford, October 19 

e 





Lepidoptera and Migration 


THE subject of migration in connection with Lepidoptera is 
beginging to receive some attention at the hands of our best 
lepidgpterologists. I am decidedly of opinion that the abundance 
or scarcity of many species of Lepidoptera is largely regulated 
by migrations from abroad. Last year our southern shores were 
visited by an abnormal number of rare Sphingide, but this year 
there have scarcely been any records of captures published con- 
cerning them. _It would be interesting to know what are all 
the influences which cause these migrations, and if there is a 
periodicity to the phenomenal occurrences. 

Birmingham, October 12 “W. HARCOURT Batu 





The Earthquake of October 16 in the Vosges, &c. 


May I be allowed to call attention to the fact that Alsace lies 
on the direction of the great circle, ‘boundary of Tertiary 
formation of the United States,” mentioned in my letter which 
appeared in your number of the 14th inst. (p. 570), and further- 
more that Strasburg has been repeatedly shaken since 1355, the 
first date which I found recorded as having been marked by a 
shock. It is quite true that the interval between that shock and 
the next recorded (155Q)ewas 201 years ; but the greatest subse- 
quent interval, that between the shocks of 1577 and 1655, was 
only of 78 years. This interval represents a multiple of 13, 
being = 13 x 6. The interval of 13 is of frequent recurrence, 
as I purpose to show in a paper which I have about terminated 
on this qaestion of intervals and periods of earthquakes. 

J. P. O'REILLY 

Royal College of Science for Ireland, Stephen’s Green, 

Duplin, October 23 


RECENTeORNITHOLOGICAL WORKS 


Jan future student of British birds ought to have little 
difficulty in working out the distribution of species 








- within thee shores of Great Britain, so much excellent 


work having been done in the way of local lists during 
the last few years, and certainly one of the most uæful 
will be the little work on “ The Birds of Cumberland and 
Westmoreland,” just issued by the Rev. H. A. Macpher- 
sqn and Mr. W. Duckworth. The situation of these two 
counties is intefesting, especially to the student of migra- 
tion, and the notes on the passage of wates-birds and 
sea-birtls are particularly good. The completeness of the 

* “ The Birds of€Cumberland critically studied, including some Notes on 


the Birds of Westmoreland.” By the Rev. H. A. Macpherson, M.A., and 
William Duckworth. (Carlisle, 1886 ) 


NATURE 





[Ocd. 28, +886 





e 
information, and the concise and simple form in which .it 
is conveyed, render this small book a model of what a. 
faunistic work should be, and it forms a worthy ac¢om- 
paniment to the many excellent county lists of birdsewhich 
have appeared in England during the last twenty years. 
It would beewell if every expiring species in Great Britajn 
had had its death-song as well sung as is the case with 
the Dotterell, by Mr. F. Nicholsgn, in the present work: 
While Protection Acts are spreading their ægis over many 
birds in the breeding season, so that the numbers are 
visibly increasing, and the enlightened eare of a few 
landed proprietors aids the work of bird-preservation, 
there are still a®certain number of species whose nesting 
days in this country are numbered, an which, like the 
Great Bustard and the Bittern, are doomed by the inexor- 
able advance of civilisation t® seek less over-crowded 
countries in which to breed. The (too probably final) 
breeding of the Dotterell in Cumberland is therefore 
appropriately described by Mr, Nicholson, who has 
himself taken the eggs in the county. An excellent 
account is likewise given of the breeding of the Pied 
Flycatchers. ' 

We learn with some surprise that the White-headed 
Long-tailed Titmouse of Scandinavia, the true Acredula 
caudata (Linn.), “ may be detected im Cumberland in 
mid-winter,” when “the Sppearance of aeflock of adults 
in their snow-white caps is refreshiffg to an insular ob- 
server.” We should like to see some of thes@élitmice, 
and may state that an example is a desideratum to the 
national collection, where we should be glad to receive a 
specimen. Our experience in France, where we have 
shot all three races of the Acretula caudata, is that it is 
impossible to detect the difference of the forms when in 
the open, though a difference in note led to our recognis- 
ing A. irbii. We can only consider the true 4. caudata 
to be a very occasional, though not impossible, migrant 
to our shores, and we by no means sympathise with the 
authors of the “Birds of’ Cumberland” in their sup- 
pression of the name of Acredula rosca for the British 
Long-tailed Titmouse, from a dislike to the “needless 
multiplication of species.” As regards Great Britain the 
facts are perfectly plain. The resident AcreduJa is alvays 
recognisable, and the white-headed form is only a very 
occasional winter visitant, and however much ‘they may 
interbreed in the Rhine Provinces or elsewhere of the 
Continent, there is nothing of the kind in England, where 
perfect differentiation exists; and therefore to say that 
our English Long-tailed Titmouse should be called Ac/®- 
dula caudata of Linnzus, is a mistake and nothing else, 
for that name belongs to the Swedish form. Those 
ornithologists Who continue to do this suppress a most 
interesting fact in nature, viz. that the isolagien of the 
British Islands from the rest of Europe has peoduced a 
well-marked modification in the colour of some of our 
birds, amounting in cert&in instances toa subspecific value. 
The same reasoningeapplies to the Coal Titmouse, where 
our authors state that “ British specimer® have generally 
olive backs, as contrasted with the slate.ggay backs of 
typical German specimens, but intermediate forms 
occur.” This is not our experience. In summer plumage, 
when the olive-brown tips and the feathers become shed, 
the back of the English Coal Titmouse is gray, and then it 
is difficult to tell it from È summer-plumaged X. ater from 
the Continent. But if two ¢vinter-killed birds are com- 
pared, the difference between the British and Continental 
specimens is very strongly marked, for the back in the 
latter remains gray, whereas in the British form it is olive- 
brown. Having been the first, as we beligve, to detect 
tkis modification iñ the British form, we have, ever since 
we first gave it the name of Parus britanntcus, assidu- 
ously collected a series of specimens in the British 
Museum, and we have never seen reason to modify our 
original opinion, nor have we yet seen thè intermediate 
forms for which our authdks vouch. : 
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e We must not conclude our notice df this iwteresting 
volume without calling attention to the excellent plate (by 
Keulemans) of the Dotterell in summer plumage, and of 
the useful coloured map, an indispensable adjunct for the 
propef comprehension of a well*writ{en local avifauna 
such as the present. 

«We have recently received from Americ® two publi- 
cations of the highest value, dealing with the expe- 
ditions prosecuted under the auspices of the United 
States Government in the high north. In the Bulletin 
of the United States National Museum, Dr. Leonard 
Stejneger give his “ Results of Ornithological Explora- 
tions in {fe Commander Islands and Kamchatka.” Dr. 
Stejneger has worked hard for several years at Palearctic 
and Nearctic ornithology, and of the many important 
contributions from his pey the present Bulletin is perhaps 
the most noteworthy. R though Kamchatka has been 
visited by several of the Russian naturalists, the published 
information respecting its ornithology has been meagre 
enough, if we except the labours of Dr. Dybowski, whose 
collections have been described by himself and Dr. 
Taczanowski. Dr. Stejneger divides his work into three 
‘parts: (1) a review of the species of birds collected or 
observed by himself on the Commander Islands and at 
Petropaulowski in Kamchatka; (2) a synopsis of the 
birds reported t® inhabit Kamchatka ; and (3) conclu- 
sions. One hdndred and forty species were obtained by 
Dr. Stejneger himself, and of all of these he gives a full 
account with synonymy and measurements. Naturally, 
the Auks, which abound in the Japanese and Kamchatkan 
seas, come in for a large share of attention, and Dr. 
Stejneger’s description af these difficult species is very 
complete, especially as regards the shedding of the 
lamellæ of the bill, on which Dr. Bureau dnd Dr. 
Dybowski have had much to say in their writings. As 
these observations are accompanied by illustrations 
coloured on the spot by the author from freshly-killed 
birds, there can be no doubt that they will be of inestim- 
able value to the future student. Several new species are 
described, most of them, as might be expected, being 
extreme forms of Siberian birds. Cuculus peninsule re- 
presents C. kelungensis of Japan, Dryobates purus and 

ww). winaculatus take the place of the Palzearctic Wood- 
peckers, D. major and D. minor ; Pica Kamchatica that 
of the Magpie, P. caudata. The synonymy of the Red- 
polls is well treated, and a series of exhaustive measure- 
ments given. We gan scarcely believe in the new race of 

e Scarlet Grosbeak. Carpodacus erythrinus grebnitzkiz, 
seeing the variation which takes place in a series of C. 
erythrinus from other localities ; nor can we distinguish 
the Kamchatkan race of the Yellow Wagtail, Budytes 
fava leucostriatus, which seems to us to be inseparable 
from B® Xava of Europe, of which species it is an 
Eastern tolony. If the differences pointed out by Dr. 
Stejneger hold good, it will sqjve an interesting .pro- 
blem in geographical distribution, because it will be 
much more simple to recognis@ three forms of Ð. 
Hava: the ordinary one breeding in Europe and win- 
tering in Æfsica; an Eastern form, B. /eucostriatus, 
breeding in Eastern Siberia and wintering in the Malay 
Archipelago ; and a central one, B. dcema, breeding in 
Siberia and wintering in India. At present we have fully 
recognised the latter, whereasgthe European and East 
Siberian birds appear to be identical, though possessing 
well-defined breeding and*wintering habitats, with the 
Central Siberian bird interposed as regards its breeding 
and winter range. Cur synonymy of the Pied Wagtails 
in the “ Catalogue of Birds” does not appear to be quite 
the same as gr. Stejneger’s, but the gpound has now been 
cleared for, Mr. Nicholson or the next bold man wRo 
makes the*Afofacillide a special study. The problems 
concerning the Wrens of the East which our author pre- 
sents us with, require careful consideration, and show 
that these representative formsgcannot be disposed: of in 


the off-hand way receatly atlemptedsby Mr. Dresser. Let 
no ornithologist neglect to study the **Conclusions * with 
which Dr. Stejneger finishgs his work, as there are some 
admirable critical notes ; and in conclusion we congratu- 
late America on having gained fiom Europe such a thorough 
worker as the author of thi? volume shows himself to be. 
We have perused every page of his “ Review ” with interest, 
only regretting that our series of Kamchatkan birds is ® 
poor in the British Maseum that we have not been? able 
to study, as we should have liked to do, with the speci- 
mens in our hands. ; 

The bulky volume entitled a “Report of the Inter- 
national Polar Expedition to Point Barrow, Alaska ” con- 
tains 24 pages of ornithology, by Dr. Murdoch, and many 
excellent notes on the birds are given. The chief interest 
centres round Ross’s Gull, of which the Expedition “ suc- 
ceeded in obtaining a large series—more, in fact, than 
there were before in all the museums of the worl® put 
together.” Coloured figures of the adult and young are 
given. So, slowly but surely, are the great desiderata of 
bird collections being rendered available for science. 
Only a few months ago this Gull was reckoned one of 
the greatest prizes to be obtained, and now we not only 
know the immature plumages, but something of itə migra- 
tions and habits. Its previous rarity may be imagined from 
the fact that until the present year no specimen existed in 
the British Museum, where now, thanks to the liberality 
of Mr. Henry Seebohm, a fine adult bird is exhilited., 

Our colleague, Mr. A. G. Butler, has varied h:s ento- 
mological pursuits by publishing a little work on British 
Birds’ eggs,! the figures of which he has drawn himself; 
and he has shown himself as capable a draughtsman of 
eggs as he is admitted to be of Lepidoptera. ‘The lates 
bear evidence of the difficulty which the author ha§ ex- 
perienced in mastering the shadows of the objects, as 
several plates are differently treated in this respect ; and 
perhaps it would have been better if Mr. Butler had re- 
drawn some of the earlier plates which did not satisfy 
him. The chromolithography, for which Messrs. Mintern 
are responsible, is certainly on the whole satisfactory, and 
may be found available for this kind of illustratioy, 
though we notice a tendency to heighten the colour, 
which in our opinion has hitherto proved an obstacle for 
the employment of the process as regards birds them- 
selves. The figures of the eggs are, however, undoubtedly 
good, and no book yet published in this country shows in 
a better degree the variation in form and colour which 
eggs are subject to. In this respect Mr. Butler's little 
work will be useful to all oologists, and it can confidently 
be recommended to the young beginner as a hand-book. 
The letterpress is too short for a cémplete account of the 
nidifications of the birds, but contains a good deal of 
information in a narrow compass. 

An “Oxford Tutor” in his little work, “A Year with 
the Birds,” discourses pleasantly enough abouj his fea- 
thered favourites ; and whether in the classic grounds of 
a college garden or in the mountains of Switzerland shovs 
himself an observant student of Nature. We have read 
this book with considerable pleasufe, and it has carried 
us back in memory to many such scenes as the author 
describes, though we have lacked hi? easy facility of 
recording his experiences. As he is interested in migra- 
tion, we recommend his spending an autumn holiday on 
the milder parts of the south coast, where he may really 
meet with a “flock” of Blackbirds, and even of Robins 
and Hedge-sparrows. So keen an observer will find 
scope for his energy im the unravelling of some of the 
difficult problems which yet surround the study of some 
of our British species, and we may venture to point gut 
to him one or two facts which have occufred to us during 
the perusab of his book. Thus, when he speaks of the 
Wheatear in Switzerland (p. 61) as “an English species,” 

1 “ British Birds’ Eggs: A Hand-book of British @clogy.” By A. G. 
Butler, F.L.S. 8vo. (London, 1886.) a 
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we want to know ‘wh¢ther it it the Mrge or the small form 
which he met with. Again, on p. 73, when he talks of 
the “sheet of water or marshy Yround which might attract 
the -waders and sea-birds so commonly found near Ox- 
ford,” is it not the east wind which drives the latter along 
the course of the Thames, rather than any peculiar at- 
traction „of the country near Oxford? The fact of the 

ckgo carrying her egg in her bill for deposit in the 
nest of her victims is now univefsally admitted; but 
what concerns ornithologists is the greater or less re- 
semblance of the egg deposited by the female Cuckoo to 
the eggs of the foster-parents which she selects to bring 
up her young. The Spotted Flycatcher has undoubtedly 
a song (p. 83), but it is a poor affair, and is heard only, 
according to our experience, at daybreak. It is true that 
the Green Sandpiper (p. 86) has really only the legs 
greenish, but the reason of the perpetuity of the name to 
which our author objects, is because Linnzeus called the 
species ochropus, and the name adopted by the older 
English writers was the Green Sandpiper, which has been 
handed down to the present generation, as is also the case 
with the Grey Wagtail, The author knows his “ Dresser” 
and his “ Harting,” but he can learn something of the 
affinity of Robins and Redstarts (pp. 88, 101) from Mr. 
Seebohm in the British Museum “ Catalogue ” (vol. v.), or 
in his “ History of British Birds.” The little essay on the 
“Birds of Virgil” is most interesting, especially with 
regard to the Alcyon, which, we agree with the author 
-and his authorities, was probably #o¢ our Kingfisher, 
though the presence of the latter on the sea-shore in 
some numbers is a fact at the season of the autumn 
migration. “We offer these few remarks to the author as 
points of further study on which we should be glad to 
have the observations of a true naturalist, such as he 
evidently is. 

The Rev. Gregory Smart has recently published a little 
book on the “Birds on the British List,” which is a 
critique on the list issued by the British Ornithologists’ 
Union, which he collates with the works of Mr. Dresser, 
Mr. Seebohm, and the fourth edition of “Yarrell.” The 
beok is disfigured by a slovenly style of writing, for 
which the printers’ errors can scarcely account, and this 
is the greater pity, as the author’s intentions are good, 
and he scores distinctly on several occasions when dis- 
secting the evidence on which some birds are admitted to 
the British List while others are rejected; but the Eng- 
lish in which he endeavours to record his conclusions is, 
to say the least of it, a little mixed. The author con- 

fesses to “having had but little experience,” and it would 
therefore have been better to have restricted himself to 
the main object of this book, viz. the criticism of the 
evidence on which some species are retained or re- 
jected in the works above alluded to. When he gets 
outside the boundary of his crttigue, he talks in some 
instanceg simple nonsense, as in his remarks on the 
Gold-vented Bulbul (p. 18). Mr. Dresser and Mr. Bidwell, 
ineiding and abetting Mr. Smart in his hap-hazard identifi- 
cation of his Bulbul’s agg, could scarcely have expected the 
punishment of having their rash opinion publishe@to the 
world. On p. 4J some more nonsense appears about 
Anthus ludoricianusand A. campestris being conspecific ! 
The author would seem to be unaware that “ Ungaru” 
is generally spoken of as “ Hungary ” by English writers, 
and that “Los Angelos Cala” is a locality which will 
puzzle many an “inexperienced” collector for whose 
benefit Mr. Smart professes to write. We wquld advise 


_e the author, before publishing andéther book, to get some 


friend to leok- over his manuscript for him, as a good 
deal of the diffjculty of unravelling the meaning of his 
sentences would have been avoided by a simple attention 
to stops and *commas, which is not too® much to 
expect from a “lage Scholar of Trinity College, 
Cambridge.” œ 

R. BOWDLER SHARPE 
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e SOLAR PHYSICS} ° 


M OST of our readers are aware that the sun, as con- 

structed by Zöllner, was a white-hot, liquid body, 
that its spots were scorjaceous products of local capling, 
and that its atmospheric circulation was closely. modelled 
upon the gerrestrial, with trades and anti-trades, an 
equatorial belt of calms, land- and sea-breezes, the lat 
due to the contrast of temperature between the slag- 
islands constituting spot-nuclei,*and the incandescent 
ocean in which they floated. On these lines M. Schulz 
has reared a solar edifice out o materials to a large 
extent new. Sixteen additional years of resultsgn one of 
the most rapidl? progressive branches of modern physi- 
cal astronomy, give him an advantage over his prede- 
cessor, utilised to the utmost in modifying, extending, and 
generalising views of which h@is the intrepid, though 
not blind, partisan. The upshot, we venture to assert, is 
to prove them wholly untenable. If M. Schulz’s inge- 
nious advocacy fail to recommend them, their inherent 
weakness must be great. Our readers shall judge for 
themselves of its success. 

In the work before us it is undertaken to account for | 
the whole array of solar phenomena, from the conserva- 
tion, through long geological ages, of the solar activity, 
and its cyclical fluctuations, to the proquction of a pore 
orafacula. With this afluring prospgct in view we are 
invited to regard the sun as a liquideglobe composed of 
unknown substances, glowing at a temperatut@ some- 
where between 10,000" and 20,000°C. Although the 
heat rises towards the centre by a very low gradient, the 
inequality suffices to insure the distribution of the loss by 
radiation throughout the bulk ofthe globe, vertical con- 
vection-currents carrying down the cooler and heavier 
outer layers, and replacing them with hotter and more 
buoyant materials from the interior. Thus the danger is 
averted of the light-and-heat-giving career of our lumin- 
ary being brought to a premature close by the untimely 
formation of a crust. The relative permanence of that 
career is further secured by the application to a liquid 
sun of Helmholtz’s gravitational principle of the main- 
tenance of solar heat. 

The extensive atmosphere surrounding this molten mass 
is composed mainly of the unknown gas emitting Kirch*™ 
hoff’s “1474” line. This, in M. Schulz’s opinion, is the 
primitive and simplest form of matter. Its atoms, nsany 
times lighter than those of hydrogen, are the fundamental 
units by the various aggregation of wlfich the atoms of all 
other substances whatscever are constructed. It plays, ae 
we shall presently see, a very important part in the solar 
economy devised by our author. The solar supply of it 
is on a prodig#ous scale, since it fills, mixed with small 
percentages of hydrogen, helium, and metallig yapours, 
the vast spherical shell visible during total eclipses in the 
form of a “corona.” 

In the lowest strata ofthis gaseous envelope the photo- 
sphere hangs suspended at a height of a few thousand 
miles above the real surface of the sum Its structure 
resembles that of our cirrus-clouds, only that metallic and 
incandescent condensing particles are slibstituted for 
aqueous frozen ones. The Fraunhofer absorption M. 
Schulz brings about by the customary machinery of the 
“reversing layer,” regardless of the growing objections 
on the part of leading sol®@r physicists to its exclusive em- 
ployment in that capacity. Imdeed the details of spectro- 
scopic evidence scarcely receive from him the ‘minute 
attention they deserve. Mr. Lockyer’s researches on 
“lines widened in spots” give an example of the kind 
of work that has henceforth to be done on the solar 
spectrum. Summaty explanations of its pfnomena no 
longer suffice. Each one of its thousands ofedusky rays 
has an individual story to tell, well worth the trouble of 
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mquiring into. Each has its own significance, and might 
be made the subject of a separate, and not unfruitful, 
study. 

Prominences and spots are, by our author, connected 
together as cause and effect, but §n the inverse order of 
their probable occurrence. There are strong grounds for 
the belief that the initial disturbance is that“vhich occa- 
sions a spot, eruptive appearances ensuing consequentially. 
But, if M. Schulz’s accoant of the matter were correct, no 
spot could arise without an introductory display of spon- 
taneous and_ preliminary flames. Prominences, in his 
scheme, are Composed exclusively of the green coronal 
gas “14/4.” It is true that in the specfroscope lines of 
hydrogen and helium are visible, but their meaning, we 
are told, has been misinterpreted. They take their origin, 
not from the body of the grominence, but from the glowing 
sheath with which the resistance of the solar atmosphere 
to its upspringing encompasses it. This surprising con- 
tention refutes itself. The implied resistance would, ina 
few seconds, shatter into inconspicuousness the rushing 
volumes evoking it. ‘‘ Quiescent prominences,” more- 
over, would on this theory be impossible; yet they are 
often plainly visible, for weeks together, in virtually un- 
changing forms ; to say nothing of spectroscopic incom- 
patibilities, too obvious to need dwelling upon. 

The mechanics] power consumed in the projection up- 
wards of thesé botijes is derived from the expansive force 
of gas ggcaping from tremendous pressure. In dilating, 
however, it loses heat, and at such a rate that by the time 
the pressure upon it is reduced from ten million terrestrial 
atmospheres to one tenth of an atmosphere, its tempera- 
ture has fallen from 12g00° to — 216° Centigrade. The 
ensuing condensation to the liquid and thence to the 
solid state brings about a fall of “1474 snow”. upon the 
photosphere. When the shower is a light one, a “ pore” 
is the consequence ; when it is heavy and long-continued, 
the cold falling matter reaches the liquid sheet beneath, 
a group of “slag-islands” is formed from the chilly con- 
tact, and a spot becomes apparent to distant onlookers. 
The overlying photospheric clouds then arrange them- 
selves, under the influence of atmospheric currents, into 
the characteristic funnel-shape of the penumbra, at the 


we bottom of which lies the obscure solid nucleus, more or 


less veiled in dense absorbing vapours. 

Improbability raised to an infinite degree becomes im- 
possibility ; and we may safely assert that that degree 
has here been reached. Criticism is silent in the presence 


of a supposition so fantastic as that of a substance pre- 


sumably far less condensable than hydrogen existing 
frozen in the very depths of the thrice-heated furnace of 
the sun. Py 

` So much for prominences and spots : we now come to 
facule.® Whey are regarded by M. Schulz as mere optical 
effects Of irregular refraction in theeagitated vicinity of 
spots. Yet the plainest ocular proof of their being real 
elevations above the general level of the photosphere is 
afforded by thgir not unfrequent Wisibility as projections 
from the smooth border of the limb, as well as by Dr. 
De la Rue*¥erelief-pictures obtained by the stereoscopic 
combination of photographs. . 

The (not undisputed) higher equatorial temperature of 
the sun supplies M. Schulz, as it supplied Zöllner, with a 
“ trade-wind ” circulation, by means of which the retarded 
transport of spots remote from the equator are, with some 
difficulty, accounted for. “Their slight displacements in 
latittde prescribe the mode of the sun’s bodily circulation. 
A stupendous system of vorticose currents—set going by 
differences of specific gravity through surface-cooling—is 
disposed sæas to impel such objectg slowly towards the 
poles from about 15° of north and south latitude, while 
minor equatorial whirlpools give the observed opposite 
drift within those lifnits. But such an arrangement, even 
were it otherwise possible, would reverse Carrington’s 
noted law of solar rotation, gthe angular rate of which 
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would, under the supposed? circumstances, guicken with 
advance poleward, while the maximuth retardation would 
occur somewhere betwegh ten and twenty degrees of 
latitude. 

This rolling movement fr8m within outward of the 
entire substance of the liquid solar globe, save a small 
dense nucleus,,serves, however, a further purpose. It 
explains the spot-period. : 

The „occurrence of spots, it must be remembereti, de- 
pends primarily upon the escape of “1474” gas (which 
we may designate “coronium”) from the interior. But 
how does it get there? M, Schulz’s reply is tothe follow- 
ing effect. , 

Coronium has a powerful affinity for a certain hypo- 
thetical solar constituent described as “ spot-stuff.” In 
middle and high latitudes a temperature as low perhaps 
as 9000° C. permits combination which accordingly takes 
place freely over a vast area. Huge masses of a®com- 
pound of coronium with “ spot-stuff” thus enter into the 
general circulation, and are gradually carried down to 
depths where a temperature enforcing dissociation is en- 
countered, giving rise to the formation, under enormous 
pressure, of gigantic bubbles of pure coronal gas. By 
their variously-conditioned outbursts these finally occasion 
prominences and spots, which are more or less numerous 
according as the distribution of “spot-stuff” is more or 
less plentiful. Admitting some degree of permanence in 
its localisation, and assuming that the great voices 
whirl once completely round in eleven years, the spot- 
cycle is established. The equatorial spot-and-prominence 
minimum finds its vatzonale in the higher temperature 
by which the occurrence of chemical association in any 
part of the separate equatorial vortices is prohibit@d. 

We have endeavoured, while omitting details which it 
would be waste of time to dwell upon, to do no injustice 
to M. Schulz’s ideas in our brief sketch of them. Yet it 
is difficult to treat them quite seriously ; and we confess 
to a feeling of regret in seeing a writer of M. Schulz’s 
ability and acquirements apply them to the elaboration of 
so baseless a series of hypotheses—baseless in this sense, 
that they rest upon a number of postulates which few 
will be disposed to allow. With sufficient liberality of 
assumption almost anything can be explained on any 
desired principles. But this is just the kind of supply 
which a prudent investigator is most chary of granting 
either to himself or others. For its misuse undermines 
the foundations of science, and involves in common dis- 
credit illusory theories and legitimate schemes of inductive 
reasoning. 

It is not without cause that solar physicists havé 
adopted what M Schulz calls thee “ gas-ball theory” of 
the solar constitution. A mainly liquid sun is for many 
reasons inadmissible. At a temperature of 10,000° C. and 
upwards, to begin with, no substance known to us upon 
the earth can exist otherwise than in a state of vapour. 
Hence the necessity for having recourse to unknown ele- 
ments with preternaturally high boiling-points. Bat a 
theory of Nature built upon the upknown has, it must be 
admitted, no very seeure basis. Further, the internal 
stores of heat of a liquid sun could no} be made available 
at thefsurface. The heterogeneous materials presumably 
composing it would necessarily arrange themselves, in the 
order of their specific gravities, into a succession of shells 
growing in glensity towards the centre, whick no possible 
convection-currents would have power to disturb. The 
résult wquld be the formation of a crust, and—so far as 
we can see—the speedy-and final cessation of the radia-, 
tive function of our luminary. ° ° 

Some of the points touched upon by M. Schulz are of 
great interest, and we cannot but feel grateful to him ‘for 
emphasising them, however little we agree with his 
methods of elucidation. He shos, for instanct, that an 
atmosphere of hydrogen could not, en any probable 
assumption as to temperature, extend much mor®é than 
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.3000 kilometres froy, dhe phothsphefe without producing 
-an amount of pressure at its base which certainly does not 
‘exist. Yet the spectroscope tds us that incandescent 
hydragen is actually presentat a couple of hundred times 
‘that height. Nor can the anomaly be reconciled by sup- 
posing, with our author, the solar atmosphere to be chiefly 
‘composed of a very much lighter gas (“ 1474”), merely, 
asẹ w re, adulterated with hydrogen. Even if we were 
satisfied to ascribe to “coronium” aif almost impassible 
‘degree of elasticity, it would not avail to lift the mingled 
hydrogen one inch above its natural level. The law of 
diffusion does not abrogate the law of gravity. Each 
gaseous ingredient of a mixed atmosphere obeys its own 
jaw of equilibrium, as if it existed alone. It is true that 
the anticipated thinning out of oxygen at great heights 
in our own atmosphere has not been experimentally veri- 
fied ; put the incessant agitation of the air is believed to 
mask an effect which should otherwise be perceptible. 

The action of a repulsive force, such as is visibly exerted 
on comets, has been invoked as a means of escape from 

this difficulty. The supposition has much to recommend 
it, and would remove a good deal of perplexity ; it is, 
besides, countenanced by the authority of Dr Huggins. 
But the more tempting it appears, the more severely it 
should be tested previous to its admission, on other than 
a provisional footing, among the theories of science. 

The slightness of resistance to motion in the solar 
neiglybourhood -is one among many indications of the 
extreme tenuity of matter there. Comets well-nigh graze 
the sun’s surface without experiencing perceptible retard- 
ation; and millions of cubic miles of hydrogen sweep 
onwards or upwards at rates up to 250 miles a second, 
almostas if ¿z vacuo. Since both the moving substance 
and the medium are incandescent, the varying viscosity 
of gases at high temperatures would claim attentive con- 
sideration in the matter, were it not that reliable data are 
unfortunately deficient. 

The rotational peculiarity of the sun may, however, be 
said to dominate the problem of its constitution. Three 
classes of explanation are possible, and have found various 
degrees of favour. It may be produced by the fall of 
matter upon the photosphere, by the ascent of matter 
from beneath it, or by surface-currents. The last was the 
theory of Zöllner, and has been inherited from him by M. 
Schulz, but may be dismissed without hesitation as con- 
. tradictory of known facts. M. Faye’s hypothesis of ver- 
tical currents bringing up with them a smaller linear 
velocity js more plausible, but needs peremptory treat- 
ment to fit it to the required shape. It is remarkable 
that M. Belopolsky has Jately deduced theoretically, on 
some not improbable “assumptions, Spérer’s empirical 
formula of the diminishing rate of the sun’s rotation north 
and south from his equator (see NATURE, vol. xxxiv. P. 54). 
The coincidence is striking; but it must not mislead us. 
It is not erough that a cause be true; it must also be 
sufficient. Is there any likelihood of its being such in 
this case? We apprehend that the effects, even sup- 
posing them realised te the full, would be microscopic 
compared with those actually observed. If we také the 
mean density of th@sun at double its superficia density 
(an outside admission), the maximum of gravity will Occur 
below the surface, at a depth of one-sixth of the radius, and 
there the ¢heoretécal rotation-period comes out, by a rough 
calculation, about twenty-two days. But this period is 
not in reality complied with. The tremendous hinderin: 
power of friction intervenes, It occurs’ on paper only, 
„and belongs even there but to a single stratum. The 
effects in superficial acceleration must be quite incon- 
siderable. si, 

Acceleration from below failing, we turn to acceleration 
from above. And*it has to be borne in mind “hat the 
mode of the sun’s rotatian is inferred from the movements 
of spots, and frone them alone. But if spots be due, as 
generally supposed, to vaporous down-rushes, they must 


share in tht augmented velocity brought by the materials’ 
forming them from regions of wider circumference ; and 

this theoretical necessity is confirmed by the characteristic 

plunge forward attending the sudden development of these 

objects. If we assume further that the height of fall, con- 

sequently thg added linear velocity, diminishes pre- 

gressively with distance from the equator, the phenomeng 
of spot-transport in longitude are satisfactorily accounted 

for. Just such a graduated elevation of the Sources of 

spot-supply forms`an integral part of Mr. Lockyer’s 

“ meteoric-ring theory” of sunspots, communjcated to the 

Royal Society in, May last (NATURE, vol. XXXİV@P. 251). 

The line thus streck out, however it may be modified by 

future experience, seems to lead, more naturally and easily 

than any other yet tried, to the solution of the problem 

of the sun’s apparent rotation. @ A. M. CLERKE 





THE NEW OPTICAL GLASS 


VERYTHING that falls from the pen of Prof. Abbé 

of Jena relating to optical matters commands respect. 

His announcement therefore of the discovery of new 

kinds of glass specially adapted for the manufacture of 

lenses has been received with peculiar interest; and 

although details of information on various points are still 

wanting, enough has been §ublished respecting the new 
optical glass to be worthy of more thanepassing notice, 

All who have had anything to do with optical gpstru- 
ment-making know only too well the existence of the ` 
defect termed “irrationality of dispersion.” When Hall 
and Dollond had independently shown that the chromatic 
dispersion of a crown glass lens enight be corrected by 
combining it with a second lens of flint glass, a new 
impetus was given to optical research. The so-called 
“achromatic” lens in the hands of successive generations 
of opticians constituted the basis both of the modern 
microscope and of the modern telescope. But as greater 
and greater perfection in the construction of the “achro- 
matic” lens was attained, it became apparent that perfect 
achromaticity was very far from being réalised; for 
though two lenses might be found which should perfectly 
bring together two widely differing rays, such, for ex- 
ample, as the red of the line C of the spectrum and the 
blue of line G of the spectrum, it by no means followed 
that this pair of lenses would bring together to the same 
focus all other rays. On the contrary, owing tg the 
“irrationality” of dispersion a-“secomtdary spectrum ” 
would always remain uncorrected. 

The relation between the chemical constitution of a 
medium and its action on waves of light. of different 
periods is one of those matters about which we are still 
profoundly ignorant. We know that a prism of glass 
does not spread out the waves in proportion “tg their 
wave-length, or to tlie frequency of their periods. A 
simple case of irrationalify is afforded in the fact that a 
green ray which when vjewed through one prism may lie 
exactly half-way between C and G in the «pectrum will 
not lie exactly half-way when viewed through a prism of 
a different kind of glass. All that a combination of two 
lenses can do is to achromatise for two rays of the spec- 
trum: it may very nearly achromatise for the neigh- 
bouring rays, but strictly speaking it only achromatises 
for two. For ordinary otical purposes we seek to 
achromatise for the red and the blue, so reconciling the 
end regions of the visible spectrum. For photographic 
purposes we achromatise for green and violet (or even 
ultra-violet) rays, reconciling the end regions of the 
photographically active spectrum. 

Tg Dr. Blair, whose observations were publi®ed in the 
Transactions of the Royal Society of Edinburghefor 1791, 
we owe the suggestion to achromatisg for three rays by 
using compound lenses of three different media. Blair, 
indeed made a most extensive examination into the dis- 
persive powers of various Ynedia, and in particular of 
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liquid media, which he proposed to use in his compoung® 
Janses ; a fluid lens being formed in a cavity between two 
lenses of glass. He also suggested combinatioffs of two 
. or more fluid lenses. He found that in the spectrum of 
hydrochloric acid the green rays lay much nearer the 
violet than in the spectra of most metallic solutions ; and 
he proposed to use the chlorides ofe antimony and of 
mefcury in various proportions along with kydrochloric 
acid, or with sal-ammoniac, in order to obtain a fluid 
which, while having a djfferent absolute dispersion from 
crown glass, should have its relative dispersion or relative 
distribution of the rays of different colours proportionately 
identical throwzhout the spectrum. Blairs object-glasses 
for telesc@pes, though regarded at the time as of singular 
merit, never came into use. The only® recent serious 
attempt to revivé a triple lens for approximating to a cor- 
rection of the secondary spectrum by achromatising for 
three rays has been that @f Prof. C. S. Hastings, of Yale, 
who has used three kinds of glass. 

What Blair proposed to effect with his liquid combina- 
tions Prof. Abbé claims to have now achieved by his dis- 
covery of new kinds of optical glass. To Abbé we owe 
the remark that, in addition to the secondary chromatic. 

„aberration of our so-called achromatic lenses, there exists 
a second defect, termed by him the chromatic difference 
of the spherical aberrations. This term he uses to denote 
the fact that wita the crown and flint glasses used by 
opticians, though she curves of*the lenses be calculated 
to correct the spherical aberration, taking in each case 
the mên refractive power, there will be a slight 
residual spherical aberration for all rays not of mean 
refractive index; the lens being spherically under-cor- 
nod for red rays and spherically over-corrected for 
ue. 

Having realised so far back as 1880 that these defects 
were inherent in the use of such glass as opticians had at 
their disposal, Abbé determined to make a resolute 
attempt to discover new kinds of glass which should be 
free from these vices. The research involved no less a 
field of work than the examination of the optical pro- 
perties of all known chemical substances which undergo 
vitreous fusion and solidify in non-crystalline transparent 
masses, together with a detailed comparison of their 

Physical and chemical properties. The work was begun 
so far back as January of the year 1881 by Prof. Abbé 
and his coadjutor, Dr. Schott, then of Witten in West- 
phdlia, now of Jena. Dr. Schott undertook the chemical 
portio& and the melting processes ; Prof. Abbé and his 
assistant, Dr. Riedel, conducted the optical examinations 
of the products. At first only small quantities, from 20 
to 60 grammes in weight, were melted at once ; all kinds 
of chemical elements being tried with the view of ascer- 
taining their influence on the refractive and dispersive 
powers? eNot only were glasses of ordinary kinds having 
silicic a@id for their chief constituent tried, but also glasses, 
resembling Faraday’s famous “ heavy-glass,” made from 
boric acid and also phosphoric àcid. So, by the end of 
1881, a series of fundamental fagts in chemical optics 
were gathered together for future use. The next point 
was to use¢bese chemical researches as the basis for the 
production of real glass possessing the necessary quali- 
ties of hardness, colourlessness, and unalterability. To 
carry out this work, Dr. Schott moved to Jena early in 
1882, and set up a special laboratory for scientific glass- 
making with proper blast-furrfaces, and smelting-pots in 
which quantities of 10 k#logrammes could be melted 
at once. Until the end of the year 1883 this research- 
laboratory was occupied almost exclusively in working 
toward the solution of two practical problems. The first 
of these wąs the production of pairs of kinds of flint and 
crown glass, such that the dispersioh in the variousere- 
gions of the spectrum should be, for each pair, as nearly 
as possible proportional. The object of this was to per- 
mit of a higher degree of achromaticity than hitherto 
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possible, by diminishing the secondary colouring effects 
inseparable from the irrationality of the ordinary silicate 
flint and crown glassés. The second problem was the 
production of a greater multiplicity, in the gradations of 
optical glass in respect of foe two chief éptical constants, 
the index of refraction and the mean dispersion. Though 
this has not generally been regarded as an important 
need in optics, it was considered by Prof. Abbé and Dr. 
Schott as of quite equal importance to the first. For the 
silica glasses hitherto used constitute, according*to the 
composition, a simple series, from the lightest cro&n to 
the densest flint, in which, with an increase in refractive 
index, there is practically always an increase in the mean 
dispersion. But there is no doubt that for many pur- 
poses of practical optical instrument-making, particularly 
in the designing of optical combinations for special pur- 
poses, it would be a great benefit for the optician to have 
at his command other kinds of glass in which the refrac- 
tion and dispersion are not related in the way in which 
they are in the silica glasses ; for example, a glass having 
great refraction and small dispersion. Hence the multi- 
plication in the available kinds of optical glass opens 
out new possibilities of great practical moment. Pending 
the publication of these very valuable scientific investiga- 
tions, only a very brief account can be given of the actual 
results. The first problem has been satisfactorily solved, 
with the result that achromatic lenses of a much more 
perfect kind than has ever been attainable are now in the 
market; and the second has also been successfully car- 
ried out, a whole series of new glasses of graduated proper- 
ties having been introduced into the optical trade. 

Down to the autumn of 1883 the matter was one of systc- 
matic scientific research ; but at that date, encouraged by 
the substantial fruit borne by the investigations, a further 
step was taken. In conjunction with the brothéts Dr. 
Carl Zeiss and Dr. Rod. Zeiss, of Jena, whose names are 
household words to every microscopist, a commercial 
enterprise was set on foot for establishing a new glass- 
foundry., This establishment, which, under the style of 
Schott and Company, has been at work since the autumn 
of 1884, produces glass of all kinds, old and new, on a 
large scale. The first application of the new glass to the 
microscope comes naturally from the famous firm ,ot 
Zeiss. To his new microscope lenses Prof. Abbé gives 
the distinctive name of apochromatic objectives. He 
claims for them great superiority in the finer qualities of 
definition, the new dry apochromatic lens giving an image 
equal to that of an ordinary achromatic water-Immersion 
objective. He also claims that the more perfect correc- 
tions permit equal magnification to be obtained by using 
a longer-focus objective with an eye-piece of higher power 
than hitherto has been usual, thus obviating some of the 
difficulties of very short-focus objettives. Moreover the feci 
for visible and for photographic purposes are identical. 
Special compensating eye-pieces have been also devised 
for use with the new apochromatic objectives. 

Whether these newappiiances arefound to fulfil under the 
test of experience all that their inventor claims for them re- 
mains yet to be seen ; but it cannot be doubted that a ggeat 
step has been taken. It ought algp to be recorded to the 
credit®of all concerned that no attempt is being made to 
secure to gne firm a monopoly of the pew materials, but 
that the new optical glass is offered to the optical trade 
without any restriction or patent to stand in the way of 
further development. Nor less honourable or significant 
is it that the researches of the “ Glass-techmical Labora- 
tory” of Jena should have been supported by a very 
liberal and several times repeated subvention from the 
Prussian Government? Such a result arising from the 
endowment of research makes ample answersto the easily- 
uttered assertion that such endowments, if given, would 
be wasted on useless fancies and triflifg schemes. We 
sincerely*congratulate Prof. Abbé and Dr. Schott on the 
completion of their most meritorigys labours. ° 
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THE GERMAN NAVAL OBSERVATORY! 
I? will be remémtred by hur re&ders that in the spring 
of the present year a review of the sixth yearly Re- 
port of the German Naval Offervatory at Hamburg was 
given (NATURE, vol. xxxiii. p. 41 1), in which the objects 
and the general system of working in the several depart- 
ments, as well as some special papers on subjects con- 
nected with the Observatory, were noticed, 
P In this, the seventh yearly Report, there is the same 
evidence of the progress of useful Work in all departments 
_ described in the first of the four papers which it contains, 
But not requiring special remark, In Paper No. 2, how- 
ever, there is a detailed account of the building in which 
this work is carried on, and a general description of the 
instruments employed, which can hardly fail to be of 
interest even to those who may have personally visited 
the Observatory. 

The traveller approaching the docks of Hamburg by 
the “Elbe, will see a square sandstone building in the 
Renaissance style situated on an eminence which rises 
abruptly 100 feet above the river, between Altona and 
Hamburg. This is the Naval Observatory, in an excel- 
lent position for observations, and commanding an exten- 
sive view of surrounding objects for many miles, close to 
the shipping for the welfare of which it was chiefly esta- 
blished, and as it were inviting the commanders to come 
and partake of the advantages held out to them. The main 
building—which in plan forms a hollow square, and con- 
sisss of a basement, ground floor, and two storiés above, 
with ample internal galleries and staircases for commu- 
nication with the various rooms—was commenced in 1879 
and completed in October 1881, a Naval Exhibition in 
the lower rooms having been opened in the previous 
month by the Emperor of Germany in person. 

Over the principal entrance, which faces towards the 
south-west, are three busts of well-known scientific 
worthies, that of Dove being in the middle, with Maury 
and Riimker right and left. The square inside the build- 
ing is roofed with glass, giving protection to the galleries 
and the Combe apparatus which occupies the floor, whilst 
it proves but a small obstruction to the light. 
eA view from the north-west side of the building will be 
found on Plate 1, and on Plate 2 a plan showing the 
general disposition of the adjoining structures. 

Preceded by some historical references to the site now 
occupied by the Observatory—where fortifications for- 
merly existed—in pp. 5-12 will be found a description of 
the uses to which the various rooms ate devoted, with 
references to the twenty-nine excellent plates, showing 
their size, and the mounting of the various instruments 
in them, both in ears ie and plan. At each angle of 
the building there is £ low square tower. On the western 
‘of these the anemometers and witfd-vane are mounted, 
with electrical communications to the registering appar- 
atus. In the south tower is the apparatus for proving 
sextants, €or which the known angles between well-defined 
distant objects are used, it being a rare occurrence for the 
latéer to be obscured by fogs. A transit instrument occu- 
pies the eastern towere and an alt-azimuth instrument the 
northern, : 

From pp. 12-26 detailed accounts are given pf the 
principal normal and self-registering instruments, the 
laboratory, the compass observatory, and the museum 
with its contents. Amongst the special apparatus a regis- 
tering rain-fauge is described at P. 27, withean illustra- 
tion ; this, with the sliding-weight barograph described,on 
P. 29, was designed by Dr. A. Sprung. ° 

The magnetic pavilion in the garden is chiefly devoted 
to experimental determinations of the induction-co- 
effisients for vagious kinds of iron, and instruction to 
students in magnetism. . 

* “ Aus dem Archiv der Deutschen Seewarte.” VII. Jahrgang, 1884. 


Herausgegebea von der Dirælstion der Seewarte. (Hamburg, 1886.) 
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: a voyage from Germany 


e Some remarks on the uses of the Combe appafatus, 
founded,on information of a later date than that of the 
present Report, may possibly be of interest. A doubt has 
already been expressed (NATURE, vol. xxxiii. p. 411) as 
to the value of the effects produced on chronometers by 
machinery for simulating the rolling and pitching tnotion 
of a ship at sea? This doubt has been confirmed by 
experiencegand some additions have been made to she 
apparatus by which the effects of shaking such as might 
be caused by the racing of the engines on board ship or 
the blow of a heavy sea are introduced. These effects 
of shaking are clearly shown in the rates of the chrono- 
meters tried. : e bd 

As the Combe apparatus can 
means of a gaf engine, its uses have been extended to the 
trial of anemometers and the meastrement- of wind- 
pressure, the arrangements for which may be seen on 
Plate 18, and a description of the same on pp. 12-15, 
It is reported that the results obtained are satisfactory 
with the exception of minor effects on the anemometers 
caused by draughts passing through the arched openings 
to the adjoining corridor, but this is in a fair way to be 
accurately accounted for. 

In Paper No. 3, the course of instruction used by 
students at the Observatory on the mathematical treat- 
ment of the deviation of the compass, with examples, is 
shown in detail. A cegtain knowledg® of mathematics 
and mechanics is required of the student’ preliminary to 
this instruction, but they have the asistance of Dr. Neu- 
mayer’s deviation model (NATURE, vol. xxxiii. Bf 587) for 
experimental illustration. 

The formul used are, with one exception, those of the 
Admiralty Manual for Deviatigns of the Compass, pub- 
lished in London in 1869. 

The exception will be’found on pp. 29 and 30, where it 
may be seen that a new term is introduced into each of 
the equations representing the fore-and-aft and transverse 
magnetic: forces of an iron ship. The object is to givea 
mathematical expression for the temporary changes which 
are produced in aniron ship’s magnetism when her course 
lies in a given direction for a few days, or even hours, 
under certain conditions—the change only becoming 
apparent on alteration of the course. The amount of 
change experienced depends upon the quality of the ship’s= 
iron, the position of the compass, the length of time she 
is kept on the given course, the degree of shaking She is 
subjected to during that time, and is Proportional to the 
earth’s magnetic force at her mean geographical position, 
The question is more fully discussed in the Archiv dew 
Deutschen Seewarte for 1879, No. 4, where some values of 
the changes denoted by the constants / and V’ for certain 
ships are tabulated, but these values are dependent on so 
many contingeficies, that nothing but carefully-conducted 
observations systematically made for each shb can give 
exact results. It may be remarked, however, that from 
results of the kind just described properly analysed, much 
useful information might be deduced and furnished to 
iron vessels proceediag on a voyage, aSqto the probable 
changes in their magnetism under various conditions, 

The general rule at present is to depe? entirely on 
observations of the deviations of the compass and their 
registration for future guidance when observations can- 
not be obtained. There is much to be said in favour of 
this rule, but there is alsogmuch to be hoped for from the. 
more scientific treatment. It may be added that as 
similar results are often obtafned in vessels of like types 
of construction, the analysis of observations from many 
vessels is much to be desired for the guidance of com- 
manders of vessels starting on their first voyage, possibly, 
in weather when bjects on land or in @he sky are 
invisible. ` è 

In the fourth and concluding paper an account is given 
of the observations made by Dr. Richard Neuhauss during 
to Australia by the Suez Canal 
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route, returning by New Zealand, Sampa, the Sandwich 
Islands, San Francisco, and New York. Thé observa- 
tions relate principally to barometrical heights, tempera- 
ture of air and sea, moisture of the atmosphere, and twi- 
light phenomena, including zodiacal light, whilst passing 
through the Red Sea and tropical*portjons of the Indian 
and Pacific Oceans. 

Although in previous yearly Reports Dr, N@umayer has 
published much information respecting the internal work- 
ing, aims, and results ef the Observatory he so ably 
directs, it is only from the perusal of this seventh Report 
that a full idea of the pains which Germany has taken on 
behalf of her” sea-goifg population, in, building and 
equipping? at considerable expense the noble Naval 
Observatory at Hamburg, can be obtained. It should 
also be remembered that there are several minor affiliated 
institutions in Germany & like intent. 


diate and low-pressurg cyligders, tap bigh a velocity of 
the entering steam will preduce extessive frictional re- 
sistance, causing a drop ig the expansion-curve, as well 
as unduly high receive&pressure, thus disturbing the 
equality of temperatures and of initial stresses. Some 
diversity of opinion has existed as to the order of 
sequence for the three cranks. The author considered 
the best sequence to be the high-pressure leading, | 
pressure following, apd intermediate last. As regards 
the number of cranks, the best design is to have two 
cylinders on each crank for a two crank engine on the 
triple-expansion system, as it is then possible sto get an 
approximately equal initial stress on each crank, the 
arrangement necessitating one of the three stages of ex- 
pansion taking place in two cylinders instead of in one. 
A marine engine should be so designed that any working 
part can be easily examined or removed, the arrangement 
of cylinders on three cranks fulfilling the required ton- 
ditions more nearly than any other design. The require- 
ments of a good valve-gear are, that it shall give at both 
ends of the cylinder an equal distribution of steam at all 
grades of expansion, with a minimum of working parts 
and no undue strains, The four principal methods are : 
by the single eccentric, by the double eccentric, by 
taking the motion from the connecting-rod, and by a com- 
pound motion derived from both the piston-rod and the 
connecting-rod ; all have their advantages and defects, 
and vary considerably in complexity and multipliciuly, of 
parts. A comparison of practical results with compound- 
and triple-expansion engines is in favour of the laiter, as 
regards dead-weight carried, speed, indicated horse-power, 
and coal-consumption, the latter being so lowas 1'41 lbs. per 
h.p. per hour, proving this class of engine to be most cfti- 
cient, The paper concluded with a reference to artificial 
draught for boilers, in the special arrangement described 
the air being heated both inside and outside the uptake, 
balanced fire doors being applied, which on being opened 
shut off automatically the hot air supplied by the fan 
both above and below the fire-bars. 

An important discussion followed the reading of the 
paper. Mr. Wm. Parker, of Lloyd’s, looked upon tha 
triple-expansion engine as the engine of the future. Profs. 
Kennedy and Smith drew attention to the high initial 
pressures employed in the triple engine, 150 lbs. per 
square inch as compared with 75 lbs. per square inch in 
the compound engines being the cause of their higher 
efficiency ; and other speakers having drawn attention to 
special features in the designs, the further discussion of the 
paper was put off to the spring meeting of the Institite. 

Afterwards the President, by request, declared the 
Leeds Engineering School of the Yorkshire College open, 
and spoke in hopeful terms of the useful work it had 
doubtless before if. 
























































THE INSTITUTION OF MECHANICAL 
ENGINEERS 


AT the recent meeting of the Institution of Mechanical 

Engineers, held in Leeds under the presidency of 
Mr. Jeremiah Head, a paper was read “On Triple-Ex- 
pansion Marine Engines,” by the late Mr. Robert 
Wyllie of Hartlepool. During the last few years the 
high-pressure triple-expansion “engine has proved the 
successful rival of the double-expansion compound, and 
the objeq,of the paper was to bring forward the results 
of recent experience with this new type of engine, and to 
consider briefly the various points which have a direct 
bearing on its efficiency, as well as the most suitable 
design for marine purposts. The general conditions of 
efficiency were stated to depend on the approximate 
equality in the range of temperature in each cylinder, 
in the initial stress on each crank, and in the indicated 
horse-power of each engine. As complementary to these 
are steam-jacketed cylinders and other matters which 
are first treated of. As regards steam-jackets, when in 
triple-expansion engines attention is paid to the equal 
division of the total range of temperature amongst the 
cylinders in which the successive stages of expansion 
take place, the benefits arising from the use of steam- 
sfeckefs are naturally not so great as in single-cylinder 
engines with a high rate of expansion ; but however catre- 
fully jhe triple engine may be designed, the jacketing of 
at least the intermediate and low-pressure cylinders is 
essential to maximum efficiency. The ratio of the 
cydinder capacities depends on the pressure of the steam 
and type of engine, the high-pressure cylinder being larger 
in proportion where large range of power and economy of 
fuel is not so important, as in war-ships as cOmpared with 
cargo steagners. To obtain even approximate equality in 
powers, temperatures, and stresses requires the greatest 
care in designing the steam-passages throughout the 
engine, so that the velocities of th® steam at the various 
points and the degrees of cut-off byethe valves may be 
carefully proportioned. Too much care cannot be taken 
in the design gf the steam-ports and exhaust-passages of 
the low-pressur®é cylinder. The ports should be as small 
as possible to reduce the clearance to a minimum, and 
the speed of the entering steam should not be so high as 
to cause excessive frictional resistance, nor that of the 
exhaust so high as to augment fhe back-pressure, and 
consequently the greatest efficsency is obtained when the 
revolutions and indicated herse-power are not required 
to vary to any great extent. Contracted or indirect 
exhaust-passages in the high-pressure and intermediate 
cylinders have the effect of causing a larger difference 
between the ba@k-pressure on one pistoħñ and the initial 
pressure on the next, thus diminishing the efficiency of the 
steam. The cut-off negessary for the highest efficiency is 
governed to a great extent by the speed of the entering. 
steam and the nature of the Passages. In the interme- 








NOTES s 

WE regret to have to announce the death last week of Dr. 
Guthrie, Professor of Physics at the Normal School of Science. 

WE understand that the Jardin des*®Plantes has acquired 
for its botanical collections the herbarium of Lamarck. We 
do not kaow ®%nder what circumstances this had travelled so 
far from France. But until recently it was the property of Dr. 
Roeper, Professor of Botany in the University of Rostuck. Le 
incorporated it with his own herbarium, and the Svhole was 
purchased at his death by the University for 21,009 marks 
(1050%). Lamarck’s plants Jave however been separated, and 
as we understand purchased by the French Government. 

THE front and sides of the new building for the galleries of 
natural history in the Jardin des Plantes are nOw nearly com- 
plete, But it grill be two years or nearly so before the interior 
and the fittings can be finished. The coJlgctions will then be 
moved into the new portion, and the present gall@ies rebuilt „to 
form the back of the square. The hollow interior will be covered 


. 
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with a glass roof, afd ysill thus $e available for the reception of 
large objects. In the ngw front’ the mammals will occupy the 
ground-floor and the birds the gal&ry above. 


THE French National MuSeum has received a valuable col- 
lection of mammals obtained dufng M. de Brazza’s recent expe- 
gition in the Congo district. In it are examples of two new 

d well-marked species of monkeys of the genus Colobus, and 
specimens of a very fine new CercopiMecus, allied to Ç. diana, 
which M. Milne-Edwards has named C. drazze. There are also 
examples of several other mammals of considerable interest. 
Looking at these discoveries and others recently made in Somali- 
land, it is evident that the mammal-fauna of Africa is by no 
means yet exhausted. 


THE experiment has been tried at the Finsbury Technical 
Col&ge of giving free Saturday evening popular lectures’ and of 
afterwards allowing the visitors to see over the laboratories and 
workshops. The lectures were given by the Professors of the 
College on the following dates :—October 2, Prof. S. P. 
Thompson, D.Sc., on ‘* Waves of Light” ; October 9, Prof. J. 
Perry, F.R.S., on ‘Spinning Tops” ; October 16, Prof. R. 
Meldola, F.R. S., on ‘* Coal, and what we get out of it.” The 
concluding lecture was given on Saturday last, October 23, by 
Prof. Thompson, on ‘‘ Magnets and Electro-magnets,” the Lord 
Mayor taking the chair for the occasion, The numbers of visitors 
filling the lecture theatres on these occasions show that the 
movement has been appreciated by the public. 


PROF. FREDERICK McCoy, of the University of Melbourne, 
has been appointed:a Companion of the Order of St. Michael 
and*St. George. 


WE are glad to hear that the completed volume of the ‘‘ Zoo- 
logical Record” may be expected before the end of the year; 
the reports on mammals, birds, and reptiles were issued to 
subscribers six weeks ago, and those on insects are now ready. 


Two new botanical journals have recently made their appear- 
ance in Italy, named—according to the fashion of Linnea, 
Grevillea, and Aedwigia—after the two distinguished botanists 
De Notaris and Malpighi. Three quarterly numbers have now 
been published of Norarisia, a journal devoted to the interests of 
phycology, issuing from Venice, and edited by Sigg. De Toni 
and Levi. A very useful feature in this pnblication is the list, in 
each number, of the phycological literature, and the descriptions 
of all new species published during the quarter. Malpighia, of 
which the first monthly number is issued, edited by Sigg. Borzi, 
Penzig, and Pirotta,’ and published at Messina, is of a more 
general character. Besides reviews, short gctices, and a biblio- 
graphy, it contains articles ‘‘ On the Atomic Weights of Living 
Things,” by L. Errera ; ‘‘On the Structure of the Nectaries of 
Erythronium dens canis,” by S. Calloni ; “ On Soredial Sporidia 
of Amphiloma murorum,” by A. Borzi; and “ Researches on a 
Species of Aspergillus,” by F. Morini. 


A CURIOUS custom of the natives of Java in the neighbour- 
hood of the Brofao volcano is recorded in the raigs Times of 
Singapore. It is said that whenever an eruption takes place, 
the natives, as soon as the fire (the molten lava no doubt is 
meant) comes down the mountain, kindle at it the wood they 
use as fuel for cooking. They keep in the ffte thus made for 
years, and whenever it goes out through neglect, or for any other 
reason, they never kindle it anew from matches, but they get a 
light frorå their nearest neighbours, whose fire was originally 
obtained from ¢he volcano. The fires ‘in use up to the late out- 
burst in the native cooking-places were all obtained from the 
Bromo eruption of 1832. ba 


THE issue gor last Year (No, 16) of the Journal of the Straits 


Bratch of the Royal Asiatic Society does not contain much of 
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specially sgientific isterest, although there are interesting pape 
on various subjects connected with the Malay Peninsula. M 
Perham translates a very old and popular Dyak myth, and M 
Hale, Inspector of Mines at Kinta in Perak, writes on min 
and miners there. „Sonfe of the customs described afe ve 
curious, The Malay miner, the writer says, has peculiar ide 
about tin and its properties. He believes that it is under*t 
protection and command of certain spirits whom he considers 
necessary to propitiate. He think? the tin itself is alive a 
has many of the properties of living matter, that of its ov 
volition it can move from place to plece, that gt can reprodu 
itself, and that itehas special likes and dislikes towerds certa 
persons and things. Hence he thinks it advisable to treat ti 
ore with a certain amount of respect, to con#ult its convenient 
and to conduct the business of miging in such a way that t 
tin-ore may, as it were, be ootata without its own knowleds 
There is also an interesting vocabulary of the language of t 
Sulu archipelago, which is said to be a variety of the Bisaya 
the Philippines. 


On Saturday M. Miclucho Maclay opened at St. Petersbu 
his small exhibition of ethnological objects from New Guin 
and the Malay Archipelago in one of the halls of the Acade: 
of Sciences, and delivered a lecture on Russian: colonisation 
New Guinea to the assemBled visitors. p  , 


THE International Congress of Hy@rology and Climatolc 
met at Biarritz in the first week of October under th presider 
of M. Durand Fardel. The number of members reached fre 
800 to 900. 


TuE National Fish Culture Association are constructing 
new hatchery, and making other improvements at their es 
blishment at Delaford Park, towards the expense of which th 
have received 200 guineas from the Fishmongers’ Compar 
Donations have also been received from the Duke of Bedford, t 
Marquess of Exeter, Sir Albert K. Roilit, Mr. Mann, and othe 
towards the same object. 


We have received the report of the West Kent Natu 
History, Microscopical, and Photographic Society for the p 
year, The Presidential Address by the Rev. Andrew $ohng 
dealt mainly with the progress made in one branch of my 
logical science, the Agaricini, during the last twenty yea 
starting from the publication of Berkeley’s ‘‘ Outlineg of Brit 
Fungology,” local Societies such as this are, we think, b 
judged by the local work they do, not by the lecturers they % 
succeed in getting to address them. Good-natured scienti 
men of eminence who will consent to address local Societies c 
be obtained without very great difficulty if approached in t 
proper way, but to have good local papers a Sodfefy must ha 
local members capable of good steady scientific Work. In t 
respect the West Kent Society is not wanting, for the princi] 
paper in this report ig one by My. Spurrell, entitled ‘A Sket 
of the History of Rivers and Denndation ef West Kent,” whi 
is an exhaustive account of the geology of the neighbourhoc 
which may be presumed to be specially within the scope of t 
Society’s work. It occupies about fifty pages, and has a cc 
siderable number of plates and illustrations. 


From the Report for 1885 of the Australian Museum, Sydne 
we learn that the Museum is®pen to the public from ro unti 
o'clock (or in summer till 6 o'dtock) on week-days, òn Sund: 
from 2 o’clock to 5. The largest attendance on any one day ¥ 
1686. The greatest Sunday attendance was 1230. The avera 
daily number of wisitors throughout the yeamsvas 264 on wet 
days and 844 on Sundays. The total for the ygar was 126;5: 
The collections are still being increased, by means of purchas 
exchanges, and donations; also by collecting and dredgi 
expeditions. A list of plese additions, under separate hea 
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is given in appendixes. Among these may be speciafly men- 
tioned presentations in exchange from the Royal Museum at 
Florence ; about 2000 Indian fishes from Dr. Day ; three whales, 
caught or the coast of New South Walese; and sundry specimens 
of ethnology from the South Sea Islands, tasts of natives of 
Micwhesia and Polynesia, from Dr. Finsch, &c. ®% compass 
and collecting-jar belonging to Capt. Cook, purchased by the 
Agent-General and presented*by the Colonial Secretary, are not 
without interest. Great alterations and improvements are still 
in progress, by thegerection gf additional glass cases. It is con- 
templated shgtly to re-fit the old wing of the Mugeum with cases 
suitable for the mineralogical collections, whicf will then be 
exclusively placed thére. Rooms have been fitted up for the 
osteological collections, which are now being removed thither 
from other parts of the building? The want of sufficient space 
in the present building for the constantly-increasing number of 
exhibits is still felt as a serious drawback to the usefulness of 
the Institution. The trustees are preparing a proposal for con- 
sideration by the Govetnment, which, if adopted, will provide a 
useful and permanent extension now urgently required, at a 
comparatively small cost. Catalogues, not only of the various 
collections in the Museum, but also of all branches of Australian 
zoology, are still in corse of preparation. The following new 
publications have been issued during the past year :—‘* Cata- 
logue of Hydroid Zoophytes” ; ‘* Catalogue of Echinodermata, 
Part I. Ecffni”; ‘Catalogue of Minerals.” Catalogues of 
Sponges and Meduse are in the printer’s hands ; and it is hoped 
that, by the liberality of the Government, the continuation of 
“* Scott’s Lepidoptera” will sown be commenced. 


A TELEGRAM from Srinagar, Cashmere, states that a 
severe and prolonged earthquake was felt there early on the 
morning of the 2oth inst. The damage caused is not yet 
known. Sharp shocks of earthquake were felt early on the 
morning of the 22nd at Charleston, Savannah, Augusta, 
Columbia, Orangeburg, Wilmington, North Carolina, and 
several other places. The first shock of earthquake was felt at 
5 o'clock in the morning, and some sharp shocks followed at 
3 o’clock in the afternoon. No damage is reported to have been 
deme. shock was felt at Louisville in the afternoon. The 
shocks of earthquake felt in the evening were more severe than 
ny thatthave been experienced since the great earthquake of 
August 31. ¢ The stiock was severely felt at Summerville, where 
some persons were thrown down and slightly injured. Several 
eystrs have appeared in the neighbourhood of that town. 

A CORRESPONDENT of the Times (October 21) who appears 
o have made a speciel study of Burmah, referring toéhe ethnology 
f that country, says that tradition points to three main streams 
f colonisatiqn into Burmah. The northern sea-board, now 
known as Aracan, is said to have received its earliest population 
nd polity from the Buddhist kingdoms of Bengal. The southern 
ea-board, or Pegu, with Rangoon as its mælern capital, is sup- 
osed to owe its civiliSation to settlers who crossed the sea from 
he Madras coas@e The ancient kings of the inner country, 
hich we call Upper Burmah, also claimed an Indian affinity. 
ut, as a matter of fact, they and their people poured across the 
ountains and down the river valleys from the confines of China 
Rnd Mongolia. These three prehistori@divisions have left their 
hark on the political geography of Burmah at the present day. 
ach of ther has in turn advanced “upon and crushed its neigh- 
ours, while the whole has been from time to time submerged 
y fresh avalanches of wild races from the north and east. 

NEXT March thérailway from Oran to Tunis v@ Algiers and 


onstantine, will, be completed, and will be between 800 and 
oo miles long. 



























WE have received from Messrs, Goolden and Trotter a smail 
lustrated pamphlet*descriptive of theiydynamos, which appear 
>be well-designed modifications of the familiar Gramme machine, 


e 
lamps, and other appliances for electric light? The pamphlet is also 


t e e 


a price-list, and though with thglatter feature We have nothing to 
do, we may remark on a curious and scientific innovation in statipg 
the price of dynamos in a mathematfta! relation to their output, 
being, in fact, stated as 8/, ros. per 1000 watts plus a constant 
of 254. Trotters dioptric shades, which are another spgcidfit 
of this house, are an example of a great improvement effectegl in 
a common «nanufacture by the application of good geometrical 
and optical principles, and we have pleasure in noticing them. 


on this account. . 


THE additions to the Zoological Society's Gardens during 
the past week include a Macaque Monkey (lfacacus cyxo- 
molgus §) from India, presented by Mrs. H. Reader; two 
Green Monkeys (Cercopithecus callitrichus & 9) from West 
Africa, presented respectively by Mr. J. W. Bacon and Mr.eG, 
D. W. Ingham ; a Canadian Beaver (Castor canadensis 2 ) from 
Canada, presented by the Earl of Carnarvon ; a Crested Porcu- 
pine (Hystrix cristata Q) from Ceylon, presented by Mrs. E. 
Dunn; a Grey Seal (Halicherus grypus Q) from the North 
Atlantic, presented by Mr. H. Overton; a Quail (Coturnix 
communis), an Asiatic Quail (Perdicula asiatica) from India, 
presented by Dr, A. Günther, F.Z.S.; a Pig-tailed Monkey 
(Alacacus nemestrinus &) from Java, six Mute Swans (Cygnus 
olor), a Cormorant (Phalacrocorax carbo), British, deposited ; a 
Scarlet Ibis (Eudocimus ruber), a Common Boa (Boa constricto?) 
from South America, received in exchange ; a Vulpine Phalanger 
(Phalangista vulpina), born in the Gardens. 





| OUR ASTRONOMICAL COLUMN  °, 

| THE DISTRIBUTION OF THE STARS IN SCHONFELD’s 

ee DuRCHMUSTERUNG.”—The extension of Argelander’s survey 

' of the heavens from the North Pole to 2° of south declination 
undertaken by his successor, Prof. Schönfeld, has recently been 

į published, and contains the places of stars down to mag. 10, 

situated between 2° and 23° of south declinition. Prof, Seeliger, 

in a paper entitled ‘‘ Ueber die Vertheilung der Sterne auf der 

Südlichen Halbkugel nach Schénfeld’s ‘ Durchmusterung,’” pub- e 

lished in the Proceedings of the Mathematico-Physical Section of 

the Bavarian Academy of Sciences, has discussed the question 

of the distribution of these stars. He divides the stars into eight 

classes. Class I. contains those of mag. 1-6°5, Class II. those 

' of mag. 6’6-7’0, and so on down to Class VITI., which contains 

i stars of mag. 9’6-10°0. Prof. Seeliger then gives the number 

| of stars in each class arranged in zones embracing 1° in declina- 

t tion, and grouped by intervals of qom. in R.A. ‘The totals for 
each class are: Class I. 1265, Class II. 1276, Class III. 1828, 
Class LV. 3516, Class V. 7601, Class VI. 18,633, Class VII. 
55,565, and Class VIII. 43,896. The total aumber of stars thus 
counted is 133,580, and adding to this 79 objects which are 
classified as nebula or variables, there results the grand total 
133,659. This total agrees with the summation of the numbers 
given by Prof. Schönfeld. Comparing the results contained in 

this paper with those in a similar paper on the stars in’ Arge- 


lander’s “ Durchmusterung,” Prof. Seeliger finds that, as far as 
Schénfeld’s work can be considered typical of the southern ® 
hemisphere as 2 whole (it must be remembgred, however, that it 
only embrates one-third thereof), the influence of the Milky 
Way on stellar distribution, at least for stars dgwn to mag. 8, 
appears to te le& marked for the southern than for the northern 
hemisphere. With regard to the question as to which hemi- 
sphere is the richer in stars, it appears that there is no decided 
difference shown by the two surveys under consideration. Re- 
ducing Argelandef®s numbers so as to make them comparable 
with Schinfeld’s, and taking stars down to mag. 9 inclusive, we 
have for the former the total 34,324, and for the latter 34,119, 2 
difference which may reasonably be attributed to accidental 


circumstances. 
e 
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ASTRONOMICAL PHENOMENA FOR TRE 
WEEK 1886 OCTOBER 31-NOVEMBER 6 
(FOR the reckoning of time the civil day, cogimencing at 

Greenwich mean midnight, counting the hours on to 24, 
is here employed.) - 
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AeCreenwid on October 3I 


Sun rises, 6h. 54%. ; sôuths, 11h, 43m. 44'Is. ; sets, 16h. 34m. ; 
decl. on meridian, 14° 11'8S,: Sidereal Time at Sunset, 
* oh. 13m. è 
Moon (at First Quarter on Noyember 3) rises, 11h. gm. ; souths, 
15h. 35m. ; sets, 20h. om. ; decl. on meridian, 18° 56’ S. 


Planet Rises Souths Sets Decl. on meridian” 
tod h. m. h. m. b. m. ies 
Mefcury 8 56 130 e I7 4 21 42S. 
Venus ... 6 3 II I4 .. 16 25 fo 17 S. 
Mars 10 44 14 32 18 20 24 55. 
Jupiter.e ~.. 5 14 Io4r ... 16 8 7 IIS. 
Saturn... 20 57* 459 .. 13 I 21 18N. 


* Indicates that the rising is that of the preceding evening. 
Occultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
Noy, Star Mag. Disap. Reap, 4ngles fron ver. 
inverted image 

` h. m. k m, o 5 

1... d Sagittarii ... 5 ... 17 I5 near approach. 195 — 

3... B.A.C. 7263 ... 6 ... I5 16... I6 32 56 288 

Nov. h. ` 
Bo eint A3 Saturn stationary. 
Variable Stars 
Star R.A. Decl. 
h m. Ok h. m. 

U Cephei o 52°2...81 16 N. ... Nov. 3, 4 10 m 
A Tauri 354°4...12 ION... 4, 2,20 15 m 
? » 619 7m 
S Orionis ... 1. 5 23°4... 4475... 5, Jy M 
U Monocerotis ... 7 25°4... 9 32S. 0. „ 6, M 
S Geminorum 362... 23 43 N.... 5, 3, M 
U Qphiuchi... ... 17 I0.. I 20N... ,, » 25I 

and at intervals of 20 8 

U Sagittarii... «. 18 25°'2... I9 125. ... Nov. I, 0 om 
” 4, 0 oM 
B Lyræ... we 18 45°9...33 14N.... 5, 3, 230% 
n Aquilze « I9 46°7... 043N.... Oct. 31, 0 om 
S Cephei . 21 366... 78 7N. .. Nov. 4, M 
ô Cephei . 22 24'9 ... 57 50ON.... 4, 3 5 OM 

M signifies maximum ; 7 minimum. 
° Meteor Showers 


The Taurids, radiant R.A. 60°, Decl. 18° N., continue 
through the present week. Slow bright meteors from a radiant 
near 5 Arietis, R.A. 45°, Decl. 22° N. ; and meteors from a 
radiant in Cygnus, R.A. 348°, Decl. 52° N., are also seen at this 
season. Fireball dates: November 1 and 5. 


Stars with Remarkable Spectra 


Star R.A. 18860 Decl. 1886'o Type of 
h m. s. , spectrum 
D.M. + 65° 369 339 3... 65 102N. . ILI. 
54 Eridani ... ..0°4 35 27... 19 535 S. ... III. 
40 Schjellerup... 4 39 24... 67 579 N. .. IV. 
o’ Orionis...  ... 446 4.. 14 36N.. III. 
D.M. + 6° 810 455 39... 6 290N. .. III. 
5I Schjellerup... 45952. I 8N ua. IV. 
j GEOGRAPHICAL NOTES 


THE October number of Petermanns Mitteilungen begins 
with an article, with numerous maps, on the canal between the 
German Ocean “nd the Baltic, by Herr Beseke. Jt describes 
in detail the numerous early projects—sixteen in all—for the 
construction of a canal across the isthmus, and then the origin 
and progress of the project of a canal called par excellence the 
Imperial Canal. The last section of the paer deals with the 
influence of the canal on navigation, and its military and 
commercial advantages. But the most impagtant paper in 
the number, and one of the most interesting that we-have 
read for some time, is one on the changes wrought by man 
dn the flora of Chili, by Dr. R. A. Philippi. Only the first 
part is published in the present number, These changes are 
enormous. The traveller in Chili, says the writgr, as he passes 
by the fields and gardens, can scarcely believe that he is in 
America, not in Efffpe, so greatly hes the native vegetation 
disappeared. °The trees and plants of Europe, and only these 
(with the exception of the native potato), are found everywhere 


near haBitations. The original native flora has to be sovfgh 
with care and system, and is to be found only miles awa 
from cultivation and the abodes of men. In fact, the nativ: 
vegetation is destroyed by that of Europe as effectually as th 
native himself disappeafs before the white man. Dr.’ Philipp 
treats first of timber-trees introduced from Europe or Nortl 
America, t®en of fruit-trees, then cereals, roots which servẹ fo 
fodder, industrial plants such as the hop, sugar-cane, &c. 
vegetables, and finally weeds. The last class owes its origin t 
ordinary cultivated plants running wild, and to seeds which 
have found their way to Chili in other seed. Herr Wichmany 
concludes with a short sketch of the Galla States to the south 
of Abyssinia, with an elaborate map showing {he routes o 
Cecehi and Chiarini in Southern Abyssinia between 1876 anc 
1881. è 


To the Bollettino of the Italian Geographica! Society fo 
September, Count L. dal Verme ®Wnds an account of an excursior 
to the new crater, which made its appearance during the recen 
eruption of Mount Etna, and which has been named Mont 
Gemmellaro, in honour of the distinguished geologist of Cata 
nia. It lies 300 metres below Monte Nero, at an altitude of 150: 
metres above sea-level, and 'may now be approached withow 
much risk from the side of Nicolosi, the route passing by th: 
Convent of Monte S. Nicola (940 metres), and thence by Mort 
Gervasi and to the west of Albano Pinitello and other older buw 
now quiescent cones. There is an alternative, but much mor: 
difficult and dangerous, rgute further east,running also from S 
Nicola straight to the foot of Monte Alb£no, where the ex 
plorer must dismount, whereas by the 18nger road he may ascene 
beyond Ca’ dei Cervi, close to the new crater, by Sebridle-patl 
easily accessible to mules. The cone appears to rise 140 metres 
above the old level, and has a diameter of about 200 with + 
depth of perhaps 40 metres, showing at the bottom two opening. 
3 or 4 metres wide, ejecting a ltle vapour at short intervals 
accompanied by a slight rumbling noise. There was a thir 
aperture with a diameter of some ro metres, which emitter 
such a continuous stream of vapour that it- was impossible t 
form any idea of its depth. During the eruption, Gemmellarc 
appears to have ejected about 66,000,000 cubic metres of erup 
tive matter, covering a‘ space of 54 square kilometres on th: 
flank of the mountain, and approaching close to the village o: 
Nicolosi (709 metres), near the upper limit of the vine. During 
the eruption, which lasted twelve days, the vineyards of this 
district were wasted to the extent of some 20,000/. ; but scarcel: 
any other loss was suffered by the inhabitants, not one of whon 
perished from the all-devouring stream of molten lava. ” = 


THE same number of the Bollettito has an instructiye pape 
by S. Raineri, on the rise and development of submarine tele 
graphy from the first tentative experiments of Watsor?(1747) anc 
Schilling (1812) to the last cable laid on the floor of the Atlantic 
between Valentia and New York. The historical labours %an 
discoveries of West, Wheatstone, Newall, Brett, and othe 
pioneers are briefly described, and a full account given of all th« 
oceanic cable® at present girdling the globe in all directions 
The paper is accompanied by two comprehengjvg charts anc 
tables containing the names, dates, and lengths ofall the line: 
completed down té the year 1885. 


e 

From the Report of the Council of the Straits Branch of the 
Royal Asiatic Socifty for the past yeap, we learn that ar 
entirely new map of the Malay Peninsula is now in course o 
preparation, and will shortly be sent to England for publication. 
Recent explorations in Pahang, and the work of surveyors ir 
the service of the native States have added greatly to geo 
graphical knowledge during the last few years, so that it ha 
been found possible to make great improvements in the map o 
the Peninsula published®for the Society in 1879 by Mr. Stan 
ford. The Council further suggest as a subject worthy of ths 
attention of the Colonial Government and of the Society, the 
preparation of an authorised Statistical Gazetteer, “to which 
residents, students, travellers, and men of science may turn fo 
authentic information regarding the Straits Settlements and the 
native States of the Malay Peninsula. Sch a work, the 
Council thinks, should embody a full account of these regions, 
their inhabitants and productions, in the depdttments of geo- 
graphy, geology, ethnology, religion, manners and customs, 
history, arts, manufactures, agriculture, commerce, zoology, 
ornithology, ichthyology, &c., and shoul give a concise 
account of every town antl village of importance within these 


l e 
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limits. It would carry on in the Far East the work” already 
performed in British India and Burmah. 


A SPANISH Expedition under Capt. Cervera has been explor- 
ing Adrat in the Western Sahara. Capte Cervera describes Port 
Rio de Oro, where he landed from the Sparfsh cruiser Ligera, 
as rather difficult of entry, but, once entered, as secyre from all 
winds, with good anchoring ground, and from 10 to 30 metres’ 
depth of water. ‘‘ Rio de Oro” is a misnomer, as there is only 
one well of fresh water, and that very dirty. There are, how- 
ever, good wells in the interior, and at four days’ journey there 
is a running spring. The Expedition proceeded, between lati- 
tude 22° and 23°, south-eastwards 425 kilometres through an 
arid country of gneiss and granite, and struck Ñe boundary of 
Adrar. The population is composed of four tribes—the Uled 
Delim, speaking and*nearly all capable of writing pure Arabic, 
mixed with a few words of Berber origin. These tribes are 
nomadic, moving their tents fm well to well for the pasture of 
their dromedaries, goats, and sheep. The capital of Adrar is 
Aatar, not Wadan, as hitherto believed. Wadan lies more to 
the south. 


“HYBRID” WHEAT 


[T is probably not generally known that the cereal from which 

we obtain our bread corn is almost invariably self-fertilised 
in nature, and that only a skilful expert can perform the delicate 
operation involved gn the cross-breedirfy of wheat. The anthers, 
when near maturity, mus be removed from a number of wheat- 
flowers, angon the following day the pollen of the male parent 
must be placed on the stigma. The opening of the glumes, 
however, is dependent on the swelling of the ‘‘ lodicules,” which 
only occurs when the temperature of the atmosphere is not less 
than about 75°. Below that winimum the florets will not open 
so as to expose the reproductive parts to the operator. The 
angle of opening of the glumes corresponds to this swelling, and 
when fertilisation has been performed the lodicules shrivel up 
and the glumes again close over the pistil. It had long been 
obvious that half a dozen different varieties of wheat, blossom- 
ing at the same time, may be grown in adjacent fields or in con- 
tiguous rows without the occurrence of interbreeding, in spite of 
the clouds of pollen which sunshine and warmth develop at the 
time of blossoming ; and considering the remarkable results 
from the cross-fertilisation of numerous plants in gardens, it 
seems surprising that the same process should not have been 
aapliedeto wheat. Many years ago a well-known selector and 
‘‘improver ” of cereals, the late Mr. Patrick Sheriff, tried some 
experiments in this direction. His usual method of improve- 
ment Consisted in the selectism and careful cultivation of 
‘*sports,” and he was approaching the end of his career when 
his earliest attempts at" cross-breeding were made, The in- 
creased vigour of wheat, the moulding of the ear, the produc- 
tion of a larger and fuller ear, with superior grain, earlier 
maturity, and the modification of the straw so as to render it 
stronger, or shorter, and less liable to become gaid as in the 
present season are all improvements which may certainly be 
accomplishe h regard to this cereal, just as analogous modifi- 
catioas have%beeen effected in animals and some other plants by 
. the recognised methods of breeders. 

The wheat-crop of the United States reaches at present 
50,000,000 quarters, or four times that of Bngland, and this may 
in some measure accflunt for the numerous experiments in cross- 
breeding by sciegtjfic American farmers, and especially by some 
of the professors of agriculture in the colleges of that country. 
The same remark applies to France, where the cultivation of 
wheat is relatively far more important than in England, and 
where the noted seed-firm of Vilmorin are now in the midst of 
the work of cross-breeding. But ever@in England, disheartened 
as farmers may be as regards wheat-culture, their prospects 
might certainly be improved if average production of this 
cereal conid be increased, its quality improved, and its liability 
to disease and injury from indifferent weather diminished. Both 
growers and consumers, therefore, have an interest in the under- 
taking of Messrs, (Carter and Co., the seedsmen, who for several 
years past have been engaged in the cross-bréeding of wheat at 
their trial-grouds and gardens at Forest Hill. The collection 
of different sorts of wheat,at this establishment includes varie- 
ties from every country which exports this grain to England. 
Some of them are not hardy, and the wretched appearance of 
the growing specimens of Persian nd Indian varieties was 
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probably due to their ainda in ou®elimate. Some of 
the colonial and other sorts were excelent, gbut none could 
compare to the so-called hybrid. 

The operations commenced in 1882 by the sowing of a num- 
ber of the best English and American varieties, and in the 
following summer twenty crosses were effected by experts who 
are usually employed by the firm in delicate manipulations of a 
similar kind in connection with garden vegetables and ffowers%§ 
In the following autumn tle hybrids, as they are usually cdlled 
for convenience, were sown between the rows of the male and 
female parents for the sake of comparison, and in the succeeding e 
year the mixture of the breeds became apparent. Inmene plot, 
for example, the female parent was a short-strawed velvet- 
chaffed variety, and the malé a very large, bearded, and tall 
American wheat, and the offspring attained a stature exceeding 
that of the former by a foot, with smooth chaff, and stout thick- 
set ears bearing minute awns at the apex of the chaff of cach 
grain. This last-named peculiarity, the occurrence of defensive 
points in serrated order from top to bottom of the ear, may be 
referred to as one of the many advantageous peculiarities which 


.| have been developed in the course of the experiments, and it 


has gained for the new variety the appropriate name of ‘ Bird- 
roof.” 

p Another of the cross-breeds, having the earliest of English 
varieties, Talavera, for one of its parents, was almost ready for 
cutting this year on July 21, when we inspected the new sorts, 
a very early date in the case of a late backward harvest. 
Another has the grains very firmly set, and therefore not liable 
to shell out even when the crop is dead ripe, as it usually is 
before the time of cutting in New Zealand, where this wheat 
will probably prove popular. 

Another of the crosses proved to be a wheat with shorter 
straw than any other variety in cultivation, and this too will 
prove a valuable modification, since neither soil nor season, 
however productive of straw they might be in certain yers, 
could throw the crop down. Now does it surprise the expérts 
that the offspring of two parents which are both of average 
height, should prove to be a dwarf in regard to the length of 
its straw, since they have had occasion to observe the same 
thing in the breeding of peas—two sorts of peas, each 4 feet 
high, and requiring the support of sticks, having produced a 
very useful seedling of 23 feet, which requires no such artificial 
assistance, 

We cannot attempt a detailed description of the numerous e 
other peculiarities—some of them promising to be highly 
advantageous—which have been developed in the course of 
these wholesale experiments. But we may here observe that 
the most tiresome part of the business has proved to be the 
fixing of the types after the crossing had been accomplished. 
The work, however, has proved sufficiently successful to en- 
courage the experimenters to undertake the cross-breeding of 
barley as well as wheat, and to lead them to anticipate a large 
demand for their new varieties, not only in this Se in 


the colonies. e 





DR. AUGUST WEISMANN ON THE IMPORT- 
ANCE OF SEXUAL REPRODUCTION FOR 
THE THEORY OF SELECTION! j 


J5 NATURE, vol. xxxiii. p. 154, was given an article on Profe 
Weismann’s most interesting and important memoir on 
t The Continuity of the Germ-Plasma cofsidered as the Basis 
of a Theory of Heredity.” The present memoir also abounds 
with interegt, amd may be regarded as followin® naturally from 
the former one as a continuation and further elaboration of some 
of the questio s raised init. The main aim of the memoi i» 
to establish the position that the process of sexual reproduction 
is the prime agemt by which all the varied differentiations of the 
complicated phyla of the Metazoa has been brought into exis:- 
ence. ° A strong part of the argument is devoted to the esta- 
blishment of the position tRat peculiarities acquired by the 
parent are not transmitted to the offspring, and to shewing that 
the hypothesis that such acquired peculiarities are tran mitted 
is not necessary for the explanation of the knowħ phenomena o 
heredity and the mode of origin of the series of organic forms. 
It will be remembered that the assumption of this position 
forms an important and necessary factoref the theory of the 


e 
1 Die Bedeutung der sexuellen Fortpflanzung fiir die Selektions 
Theorie.” (Jena: G, Fischer, 1886.) 
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continuity of the deni plasta; but’it was one which in the 
former memoir was onby lightly touched upon. 

_ A large part of the contents dj the present memoir was de- 

livered as a lecture at a meeting of the German Naturalists’ 
Association at Strasburg in September 1885; but numerous 
alterations and additions have "been made, and six appendixes 
onpecial points have been added. { 

= At the outset, special attention is drawn to the essential dif- 
ferefice between ‘‘ those special new g¢haracters which are cor- 
rectly to be included under the term ‘acquired,’” and the much 
ebroader class of new characters generally. Only those new 
characters can be termed ‘‘ acquired” the origin of which is due 
to external influences, and not those which depend on the myste- 
rious collaboration of the different tendencies of heredity which 
meet one another in the impregnated germ. ‘These latter are 
not acquired, but ‘‘ inherited.” If, as the author holds, acquired 
characters are incapable of being transmitted to the progeny by 
the, parent, then a much wider field of action must be ascribed 
to the processes of selection in the transformation of species than 
hitherto, since the modifying influences of external conditions 
being confined to the individual, can, in the vast majority of 
instances, have no effect on the tran-formation of »pecies. 

After discussing Nageli’s postulation of the existence in or- 
ganisms of a special internal modifying force to account for the 
phenomena of adaptation, and showing that such a force has no 
existence at all, and that there are no reasons or justification for 
assuming it, the author dwells on the adequacy of the theory of 
selection to account for the facts. Ie insists specially on the 
necessity that the changes occurring during the transformation 
of a species, both in the organism itself and in the conditions of 
-existence, shall take place by the smallest possible stages with 
the utmost slowness, so that at no moment of the entire process 
of transformation shall the species remain inadequately adapted 
to its conditions, 

The possibility of the transmission of acquired characters 
beifig excluded, it is assumed that, in the case of all animals and 
plants which are reproduced by real germs, only those characters 
can be transmitted to a succeeding generation which were 
already present in the germ at the time of its formation. 

On the theory of the continuity of the germ-plasma, a 
certain minimum of the active substance of the germ, the germ- 
plasma, always remains unchanged when the germ develops into 
the organism, and this remains of the germ-plasma becomes the 

e basis from which the germ-cells of the new organism are formed. 
Thus there is a continuity of germ-plasma from one generation 
to another, and the impossibility of the transmission of acquired 
characters follows directly from this position, since the molecular 
structure of the germ-plasma is already determined within the 
embryo. b 

There are no facts which really prove that acquired characters 
can be inherited, although many attempts have been made to 
render such a supposition plausible. On the contrary, the 
evidence against it is abundant. The children of highly-civilised 
races of mankind, whep brought up in isolation, show no trace 
-of a language, and tħe results of experiments made on plants 
tell markedly on the same side. 

Twenty-two pages of appendixes are devoted to demonstrating 
this most important position—the influence of which on future 
speculajion with regard to organic evolution can hardly be over- 
estimated—that acquired, peculiarities are not hereditarily trans- 
missible. Only some of the statements with regard to the 

amiliar instance of Brown-Séquard’s hereditarily epileptic 
guinea-pigs can here Be given. 

Brown: Séquard, as is well known, produced artificially epi- 
lepsy in guinea-jwigs by means of section of certgin parts of the 
central or even peripheral nervous system in the living healthy 
animals. The progeny of these guinea-pigs inherited the disease 
of the parents. The experiments were repeated by Obersteiner, 
and there*is no doubt of the fact. Still, urgeg our author, this 
is not to be taken as a proof that acquired peculiarities can be 
inherited. Epilepsy is no morphological peculiarity, ebut a 
disease. . i 

If therg were found in the epileptic offspring a distinct and 
evident morphological alteration in the nervous structures caused 
‘by and correspending with that produced by injury in the parent, 
and which was at the same time the cause of the epilepsy in the 
offspring, then” the “question of the actual tranSmission of an 
acquired morphologisgl peculiarity might be justly raised. 

That such ® the case is, however, not only not proved, but 
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such artMicially epileptic parents are small and feeble, and often 
die early ; others show deformities and sores on various parts of 
their bodies. In rare instances certain of these young exhibit 
epileptic symptoms. Two only out of thirty-two young of 
epileptic parents showétl the symptoms, and these sdbn died, 
having but very litħe vitality. 

The fact®may be fairly expressed by stating that the gitipea- 
pigs artificially rendered epileptic transmit to a part of their off- 
spring the disposition to various Gisesses of the nerves, to dis- 
eases of the motor nerves, and in a less degree to those of sensory 
nerves, and most markedly to those of trophic nerves. In rare 
instances, those in which paralysis ig most deyeloped in the of- 
spring, the epilepsy is also transmitted with it. 

If the pathokegical change in the nervous structures which 
follows injury and produces the epilepsy be, due, as is possible, 
to some as yet unknown microbe growing within its substance, 
it is far easier to understand the qn of such a microbe 
from the parent to the offspring iif the adult sperm-cell or ovi- 
cell than to conceive of the disease being communicated in the 
form of a molecular change in the germ-cell. That such a trans- 
ference of a microbe in the ovi-cell or sperm-cell occurs in the 
case of syphilis and tuberculosis is probable, and it is certain 
that such does occur in the case of the muscardine silkworm 
disease. Such an explanation would account, in the case of the 
guinea-pigs, for the fact that the various offspring exhibit variohs 
forms of nerve diseases, which remains unexplained if it be 
assumed that this is a case in which there is an hereditary trans- 
mission of a morphologieal character, nfmely, a pathological 
change of structure of a nervous centre, ° The way in which the 
artificial epilepsy develops itself in the guinea-pigs after the 
operation, creeping gradually over the body, and em%hing in the 

same way after injury to the most varied parts of the nervous 
organs, is a proof of its infectious nature. The change produced 
by section of the nerves is obviously not the direct cause of the 
epilepsy, but only serves to originfite a process of disease which 
is propagated centripetally, with the final result of the appear- 
ance of epileptic symptoms. 

The germ-plasma is immensely complex in its finest structure, 
but it has a remarkable power of persistence, since it absorbs 
nourishment and grows enormously without in the least changing 
its complicated molecular structure in so doing. This follows 
from the fact that many species (e.g. the Egyptian ibis or the 
crocodile) have reproduced themselves for thousands of years 
without change. further, since the quantity of germ-plasma 
contained in the single germ-cell must be regarded as extremely 
small, and as only a minute fraction of this remains unghanged 
when the germ-cell becomes developed into the new individual,” 
the growth of this fraction in the individual must be a most 
enormous one, as usually thousands of germ-cells are pyoduced 
by it. . 
since the germ-plasma can remain ®%nchanged in molecular 
structure in spite of such vast increase in bulk, it is obvious {hat 
it is not easily to be modified, and it is probable that the direct 
influence of modifications in surrounding conditions on the germ- 
plasma has ng effect of any importance on the production of 
hereditary individual variations. These must have another 
origin, and this, according to Weismann, is to be e@ight in the 
mode of reprodugtion occurring amongst most erganisms at 
present existing—sexual, or as Hacckel terms it, amphigonic re- 
production. ‘his consists, as is well known, in the fusion of 
two antithetic germ-gells, or possibly nuclei only, which con- 
tain the germ-plasma, which in virtue of its peculiar molecular 
structure, is the bearer of the hereditable tendencies of the 
organism from which the germ-cell originates.” Thus in amphi- 
gonic reproduction two diffe eat sets of hereditable tendencies 
are to a certain extent mingled with one another. It is this 
process of mingling which is the cause of the occurrence of 
hereditarily transmissible gindividual peculiarities, and it is the 
production of these peculiarities which it is the office of amphi- 
gonic reproduction to effect. “Amphigonic reproduction supplies 
the material for the developme®t of individual variation out of 
which selection produces new species. 

This is a most startling conclusion, and directly opposed to 
almost all former views on the action of sexual reproduction. 

le The amphigonic pfocess has been regarded as*having the effect 
of rapidly obliterating any deviations from the specific type 
which may arise in the members of a species. With regard to 
specific characteristics this may still hold true, since the devia- 
tions from them are of so rare occurrence that they are unable 


‘very improbable. What is certain is that many of the young of | to hold their own agains® the great mass of normally-formed 
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individuals. But it is otherwise in the case of the minute differ- 
ences which are characteristic of the individual, because every 
individual possesses them, and each in a different manner. Here 
8 compensation of the differences couldeoccur only if the entire 
species were c »mposed of but few individual@ but the number of 


individuals which constitute a species is in most cas@g practically ! 


unlfmited, and thus an intercrossing of all of these with all the 
others with the result of the compensation of the individual 
differences is impossible. © 

The process of amphigonic reproduction is able to bring about 
what is absolutely essential to the working of selection as an all- 
powerful agent i develophhent, namely, the summing up of the 
small indivifual differences it has to deal with i$ the direction of 
the result aimed at, and the production by this means of new 
characters. Such s&mming up of minute characters is impossible 
in the case of species with non-sexual reproduction. In the 
course of successive sexual g@nerations the differences between 
the individuals of a species must continually increase, not as 
regards the greater differences, but. as regards the constantly 
new combinations of individual peculiarities which are formed. 
Imagine a number of individuals of a species distinguished each 
from the others by a few hereditable peculiarities ; in the next 
generation no single individual could be like the others, they 
uaust all be different. Further, not one of the progeny could be 
identical with one of their parents, since each has combined 
in it the hereditable tendencies of two parents, its organism 
being as it were a compromise betwegn the developmental ten- 
dencies of both. Im the third generation the hereditary 
tendencies of two indi€iduals of the second generation are 
combined.e* But since the germ-plasma is no longer simple, 
but is already compounded of two individual kinds of germ- 
plasma, an individual of the third generation will represent a 
compromise between four different hereditable tendencies. In 
the fourth generation eight su@h tendencies must be combined H 
in the filth, sixteen ; in the sixth, thirty-two. Each of these 
tendencies may show its effect more or less marked in this or 
that part of the organism as it is devèloped, and thus in the 
sixth generation a number of the most different combinations of 
the individual peculiarities of the ancestors may be exhibited ; 
combinations such as never before existed in the history of the 
species, and such as never can occur again. 

The prepotency of the various kinds of idioplasma which com- 
pose the germ-plasma of the germ-cells of each individual 
must vary in intensity at various periods of its life. This must be 
assumed in order to account for the fact that the several children 
vf the Same parents are never exactly alike. ‘The presence of 
the small individual peculiarities postulated as displayed in the 
hypothetical series of individuals of the first generation is ac- 
counted for as having arisen, not amo igst the higher organisms, 
the Metazba, but amongst their unicellular Protozoan ancestors. 
Amongst these there is no distinction between body-cells and 
gefm-cells ; their reproduction is by division, and in this case every 
modification of the body of the organism, every individual pecu- 
liarity, however produced during the course of life, must be 
directly transmitted to the offspring. Here péent and child 
ae In a Cergagn sense still one and the same being. The child 
is a portion,of the parent, and commonly half the parent. The 
conditions are entirely different from thoSe occurring in the 
sexual reproduction of the Metazoa, @y which acquired pecu- 
uarities are not transmitted, 

Hereditarily trangnissible variation haying arisen in the Proto- 
zoa by the direct action of external causes, was retained by the 
Metazoa when “they became developed; and as amphigonic 
sexual reproduction arose at the same time, the variation be- 
zame thereby enhanced and increased in complication, and pre- 
served in ever-changing combinations. 

In the theory of sexual reproductiog put forward by Prof. W. 
K. Brooks, of Baltimore, in 1883,1 there is a resemblance to the 
views here maintained, in that segual reproduction in it also is 
‘egarded as the means which isgefhployed by Nature to produce 
variations, but the mode in which the influence is supposed to 
ict is entirely different in the two theories, Brooks attributing 
he main effects in variation to the inheritance of acquired pecu- 
iarities, and to what may be termed the ¢‘cireulation of the 
zerm-plasma,” His theory is a modification of Darwin’s ‘pan- 
genesis.” He assumes, like Darwin, that each cell of the body 
of higher organisms thréws off minute gemmules, not always 
ind uader all conditions, but only when they encounter un- 

1 W, K. Brooks, “The Law of Heregity: a Study of the Cause of 
Variation and the Origin of Living Organisms ” (Baltimore, 1883). 
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usual circumstances of existence’ Whendvér the normal func- 
tions of any component cell de the body de disturbed, ‘‘it 
throws off small particles whifh are the germs or gemmules o 

this particular cell.” These gemmules are, according to Tiooks, 
capable of passing to all parts of the body, and may pass into 
an ovarian ovum or a bud, but the male germ-cell has a special 
attractive force for them, gathering them within itself and storing 
them up. It is one of the peculiar merits of the theory of thé 
continuity. of the protopl%sm that it dispenses with all necessity 
for any hypothesis of a circulation of gemmules or germ-plasma, 
so complicated and difficult to understand as these hypotheses 
are. As soon as the inheritance of acquired petufiarities is 
denied, such hypotheses are not required. Brooks further 
differs widély from Weismann in ascribing to the two germ-cclls 
concerned in impregnation a different 7é/e in the process, the 
cgg-cell or conservative principle being supposed to be charged 
with comparatively few gemmules, the sperm-cell, or radical 
principle, with many. This view, that the male germ-cellehas 
a different part to play during the construction of the embryo 
from the female germ-cell is considered by Weismann to be un- 
tenable, because it is in contradiction with the simple matter of 
observation that human children on the whole are able to inherit 
just as many characteristics from the mother as from the father. 

Apparently, the only function of amphigonic reproduction is 
the production of a supply of hereditable individual peculiarities 
on which selection may work, and as the development of the 
whole higher organic world depends on these processes, the part 
which amphigony has to play in Nature is one of the most stu- 
pendous conceivable, and hence its wide, almost universal, distyi- 
butionin theanimal and vegetable kingdoms, Nevertheless, itisn>t 
in any way contended that amphigonic reproduction originally 
came into existence in order to render the production of species 
possible. ‘The process must have been already present before 
it evoked the hereditable variability, and its first appeayance 
must therefore have had another cause. This cannot at present 
be explained with any certainty, but the key to the problem lies 
in the conjugation of the Protozoa, the predecessor of amphi- 
gonic generation. The fusion of two unicellular individuals into 
one, the simplest form of conjugation, must have a direct and 
immediate action which is of advantage to the existence of the 
species concerned. The view taken by Hensen and E, Van 
Beneden and others, that conjugation, as well as sexual reproduc- 
tion generally, effects a rejuvenescence of the organism, is dis- 
cussed and rejected as unsatisfactory. ‘‘The entire conception® 
of rejuvenescence has something indefinite and nebulous about 
it. The assumption of the necessity of a rejuvenescence of life, 
brilliant as it is, is scarcely to be reconciled with our other con- 
ceptions of the nature of life based on purely physical and mecha- 
nical forces. How can it be conceived that an infusorian which has 
at last by repeated division exhausted its power of reproduction 
can recover this power by fusion with another similarly effete infu- 
sorian? Twice nothing does not make one, and if it be assumed 
that each infusorian retains half its reproductive force, the two 
combined would result only in one whole,,but this could hardly 
be termed rejuvenescence. It amounts only to an addition 
such as, under other conditions, would be produced by simple 
growth.” 

It is best to assume in the present state of knowledge that 
living matter is endowed with a power of unlimited assitnilation 
and consequently unlimited capability of reproduction, and that 
the form of reproduction, whether sexual or asexual, of itsel 
exercises no influence on the duration of tye process. It has not 
been proved that reproduction by division can never take place 
indefinitely. The phenomenon of parthenogenesis is strongly 
against the hypothesis of rejuvenescence, for, if impregnation 
represents a rejuvenescence, and essentially consists in a com- 
bination of energies and materials which in virtue of their 
differences give rise to the development of reproductiye force, it 
is difficult to un@erstand how occasionally the same reproductive 
force can be produced by one of the two materials, only the egg- 
cell. *The common assumption that in the case of partheno- 
genesis a single impregnation suffices for a whole Series of gene- 
rations has no grounds of support, and is at variance with the 
fact that the same egg which may develop parthenogenetically 
(in the queen bee) is also capable of fertilisation. 

The primitive action and meaning of conjugatien mayat present 
be best provisionally defined as a strengthening of the forces*of the 
organism in relation with reproduction, Which occurs when, on 
account of external causes, such as atmosphere, temperature, and 
want of food, the growth of the single animal to the size necessary 
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for reproduction iS mot possible’ This Cannot be regarded as equi- 
valent to rejuvengscence, since rejuvenescence is a process neces- 
sary for the maintenance of repgoduction, and ought to occur 
periodically entirely independently of external conditions, whilst 
according to the above viw conjugation originally only pre- 
sented itself under unfavourabl® conditions of life and helped 
thesspecies to surmount them. 

g Amohgst the higher Protozoa the original import of conjuga- 
tion®seems already to have dropped gnto the background, as 
shown in the change in the nature of the process it§elf. The 
higher Infusoria are only temporarily fused with one another in 
conjugatien, and it appears possible, and even probable, that 
the process has here already attained the full significance of 
sexual reproduction, and is to be regarded as functional as a 
source of variability only. 

Amphigonic reproduction, having existed through countless 
generations of Protozoa in the form of conjugation, passed over 
to the Metazoa, and, though its original physiological effect Jost 
impbrtance or retired altogether into the background, was pre- 
served from extinction and firmly retained because of the im- 
measurable advantages which are conferred by it in endowing 
the species with the power of adapting itself to new conditions 
of existence. The formation of new species which was possible 
amongst the lower Protozoa even without amphigony, amongst 
the Metazoa and Metaphyta was to be attained only by that 
process. 

Amphigony has been lost in certain cases, either partially, as 
in the case of some lower Crustacea amongst which partheno- 
genetic generations alternate with sexual, or entirely, as in the 
case of certain gall-insects and plant-lice amongst which partheno- 
genesis has become the only form of reproduction. Such restriction 
to parthenogenetic reproduction may act so as to secure the exist- 
ence of a species for a time, but according to the views as to the 
origin of hereditary variability here maintained, such a species 
dep@ndent on parthenogenesis alone for reproduction must be 
neaf its period of dying out, as unable to adapt itself to any new 
conditions of existence which may arise, since in the loss of 
amphigonic reproduction it has lost the capability of mingling 
and increasing the individual hereditable peculiarities which occur 
amongst its members. 

This conclusion is supported by the fact that no whole groups 
or genera occur the species of which are entirely parthenogenetic 
in their reproduction, 

e The persistence of functionless organs in species which are repro- 
duced parthenogenetically is a further corroboration of the general 
view as to theimport of amphigonic reproduction here maintained. 
Since acquired peculiarities are not inherited, organs which fall 
out of use cannot become vestiges in a direct way, as has 
been hitherto assumed to be the case. The functionless organ 
becomes indeed weaker and less fully developed in the individual 
which does not use it, but this reduction in the organ is not 
transmitted to the offspring. 

The explanation of the undoubted fact that such organs do 
become vestiges must, be sought elsewhere. In order that 
any particular part of the body in any species may be maintained 
at the height of its functions, all individuals which possess this 
part in less completely perfect development must be excluded from 
participation in the act of reproduction by perishing in the struggle 

or existence. As soon, however, as an organ ceases to be use- 
ful, this uninterrapted selection of the individuals with the best 
gigans for the purpose of reproduction ceases also, and a con- 

ition arises which the author terms ‘‘ panmixia.” Now not only 
the individuals with tle best organs participate in reproduction, 
but also those with inferior ones. A mixture of all kinds of 
gradations in go@iness and badness in the orga must be the 
Inevitable result, and thus in the course of time a universal 
deterioration in the organ must be produced. The remarkable 
fact that the gradual disappearance of functionless organs is 
extremely Slow appears much more in keeping with the above 
views as to the nature of the process than with those hitherto 
adopted. The effect of disease of an organ in the course of a 
single life is a very well marked one, and if it wer® transmissible 
even to a yeduced extent direct to the offspring, the organ must 
become reduced to a minimum even in a hundred generations. 
Yet how many million generations must have elapsed since the 
whalebone whale abandoned the use of its teeth? 

If this new View of the cause of the reductfon of disused 
organs is assumed aswerrect, it follows that vestiges of organs 
can occur onlyamongst species with amphigouic reproduction, 
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this app@ars to be the case. Superfluous organs do not become 
rudimentary in species parthenogenetically reproduced. As far 
as the author’s investigations extend, the receptaculum seminis’ 
does not become aborted in such species, although it is entirely 
without function. ,Thuf in Chermes, which is without males, 
the receptaculum stminis is present in the females unchanged ; 
whilst, on te other hand, in Aphis, another plant-louse in & ich 
amphigonic reproduction is not extinct, but alternates regularly 
with parthenogenesis, the receptacylum seminis has become lost 
in the summer female. 

These evidences in favour of the general views here expressed 
form, of course, no absolute proof of theiw correctness, but 
only give evidgnce in favour of their probabiligy. Further 
evidence canno®be offered at present, the phenomena dealt with 
being extremely complicated and their explanation being such 
as can only be approached gradually. 

The author, however, considersgthat he has plainly shown that 
the selection theory is by no means incompatible with the con- 
ception of the ‘‘continuity of the germ-plasma,” and further, 
that as soon as this concéption is accepted as correct sexual 
reproduction appears in an entirely new light, displays a reason 
for its existence, and becomes to a certain extent compre- 
hensible. H. N. MOSELEY 


N.B. A criticism of Prof, Weismann’s above theories by Pref. 
von Kolliker appears in the Zeitschrift fiir Wissenschaftliche 
Zoolugie, in the October part just issued. 

e 





—e 
THE FUNCTION OF A UNIVERSITY? 


I GRATEFULLY accept the honour with which have been 
invested thus publicly, and with such kindly feeling. In the 
future, as in the past, I shall give you my best endeavours. 

By a fortunate accident it has happened that I am not called 
upon to speak to you on behalf d? the University of California 
before I know somewhat of it. The six months which have 
elapsed since I entered upon the duties of the high office which 
I now hold, I have utilised in studying with minute care the 
University in its main features and in some of its details. This 
is not the place nor the time to speak of minor matters. It is, 
however, the very place and the very time for me to say to this 
audience that no friend of the University has any cause to fear, 
so long as all of us, Regents, Professors, and students alike, 
remain united in the future, as we are at this present moment, in 
a single effort toward the same high ends. 

For nearly a hundred years the American Republic liyed, and, 
grew, and prospered, and the community of nations hardly knéw 
her, and barely gave her place. So, on a smaller scale, it has 
been in California. The University here has lived, and grown, 
and prospered, and the communities outside of our pwn small 
circle hardly know us, and grant us oureplace reluctantly. It is 
a perfectly safe prediction that within the next twenty years, 
possibly within the next ten, the State of California will find 
suddenly that here in her midst she has a force on which she 
never reckoned—a reserve on which she never counted, 

It is easy to see what advantages would come if this convic- 
tion were now wide-spread and firmly held. It 8 “asy to seek 
feverishly to make, ourselves quickly known, in oeder that we 
may be more widely useful. But, I am more and more con- 
vinced that if we are Always ready, like a strong man, our 
opportunity will be hgre almost before we realise it. 

Vital Points and Fundamental Principæs.—W hat, then, are 
the aims upon which our eyes must be ever fixed, and toward 
which our energies must be ever directed? Š will not name 
them all, nor count them over one by one. But I think that I can 
point out certain vital points that must be guarded ; certain prin- 
ciples that must be fundamental. [et us consider the demands 
which the community malges of the University, and again, the 
standards which the University should set for its individual 
members. F 2 

In the first place we must ®refully examine what it is that 
we, as citizens, demand from the University, We must see to 
it that what we demand is consonant with what.we ought to 
demand. If we find that we disagree with what seems to us to 

ebe the position of*the University, ought we not in fairness to 
calmly inquire which of the two is right? Is there not at least 
a certain presumption that the efforts of a body of intelligent 
scholars cannot be all misdirected? ‘fhe usual and careless way 
of meeting this question, even on the part of those who count 
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themselves firm friends of the University, is to pass ov@r these © engine and the telegraph and all the myrile inventions of the 


differences of opinion lightly, and to lay them to the errors of 
the intelligent scholars themselves. _‘* What does a college pro- 
fessor know about life?” we say ; “he knows his speciality, his 
mathematics, his political economy, his }fhysics. Let him keep 
to that and we are satisfied. But let us, who fre engaged in the 
practjéal business of life, judge of life and its needs.”@ 

We, the faculties of the University, might admit this pro- 
visionally and for the sake of 
Berkeley go on spinning our theories and trusting to their truth 
for their commanding influence in the future of the State. We 


day first become truly useful. The mam whe can command 
them aright has his powers dubled and trebled. It is the 
highest use of the University to train such men. ° 
President Gilman’s Test of a University. —Y ou must not for 
one moment forget that the power of a university lies in its szen. 
In its governors, its professors, and in its students. If you come 
here to our beautiful grounds and see them fair as they fre tov 


eace, and inside our web here at ! day and always, if you sewfine buildings and many of them, if 


you find otir laboratories stocked with costly apparatus and our 
libraries with splendid books, you must not for that reason sup-* 


will do that mostgcertainlye and if the theories are right they | pose you have a university fitted to the needs of the State. You 


will prevail. ẹ If they are wrong we shall ge brought to 
confusion. e 

The University Usgful and Practical.—But we claim more 
than this. We claim that the University is one of the most 
useful, and in a high sense prgctical parts of the machinery of 
the State. It has a function“as important, or more important 
than any other. It shares this function with the Church, and 
the voices of both are to be your guide. The chief and highest 
function of the University is to assert and perpetually prove to 
you that general principles—laws—govern man, society, nature, 
life, and to make unending war on the reign of temporary 
expedients. 

hink how fundamental is this use of the University. Think 
in how many ways we accomplish it. In the lecture-room, in 
the laboratories, in the machine-shop, we bring the student face 
to face with history,*with nature, wéth fixed qualities. In 
history, in philosophy, wh politics, in physics, we see that de- 
finite causes produce thelr definite and inevitable results. In 
the laboratofies we find that nature, candidly interrogated, gives 
unambiguous answers; that mathematical prediction,—the 
modern prophecy—is inevitably fulfilled in experiment. In 
the machine-shop we learn that the hard results in brass and 
iron will not lie, but that they point relentlessly to careless, 
shiftless errors, if they exist, or testify to faithful, honest, 
laborious work if it has been done. 

General Principles against Temporary Eexpedients,—There is 
10 day and there is no hour of the student’s life that he is not 
ought face to face with results, and taught to see that these 
low from principles of universal application. Just in so far as 
t teacher can bring forth this great truth is he a successful 
eacher. Just in so far as a graduate has learned it, is the work 
of the University priceless to him. Just in so far as our pro- 
essors and our students alike go forth into society and proclaim 
tnd prove the unending reign of general principles and the utter 
Olly of putting temporary expedients in their place, is the Uni- 
rersity of prime value and use to the State. There was never a 
reriod os a country in which the reign of fundamental law needed 
nore constagt assertion and more perpetual proof than in our 
‘wn period and our own ®ountry. All our modern inventions 
vhich give quick locomotion and quick transmission of thought 
end to exalt the temporary expedient and to debase the general 
winciple. The merchant of old time sent his ships to the 
ndies with their orders for two years or more ; thg diplomatist 
a a foreign country was separated by weeks or months from 
astructions bf the Foreign Office. Now it requires but an hour 
> reach the utermost parts of the earth. We have cable de- 
patches which recount the doings of the King of Dahomey. 

he merchant changes his orders in Bombay as he reads the 
lorning paper; the Secretary of State arrenges the affairs of 
“uesday on the aftern@on of Monday. 

The immediate gnd harmless effect of all this is to paralyse 
ontinuous effort “Sased on sound belief, and to substitute a 
avering policy of daily temporising. But the living danger is 
iat society may come to permanently distrust the reign of laws. 
-ecollect that we have to train our young men to appreciate this 
ital truth in the midst of a society whege there are apparently 
\any glaring exceptions to the rule; in a society where wealth 
as come, it seems by accident, andgwhere power seems not to 
ave been gained by work. AndA&vhen you remember this, re- 
ember also how deep and profound your gratitude should be 
» any institution which is by its traditions and its very nature 
evoted to the incessant announcement and to the perpetual 
roof of the fundamental truth of all life here and hereafter, 
amely, that it iseoverned by unchanging principles which can- 
ot be evaded nor shirked, qnd that a national or a personal life 
ailt on the expedients of he day, like a house built on the 
ind, will inevitablyecome to ruin. When this truth is grasped 
ad firmly builded into the character, tlfen it is that the steam- 





are to inquire about far other things. And it is of prime im- 
portance that every citizen should know exactly what questions 
to ask. Nowhere have these questions been more eloquently or 
more pregnantly put than in a splendid address recently de- 
livered by our former President, Dr. Gilman, at the noble Uni- 
versity over which he now presides: ‘‘ Remembering thag a 
university is the best organisation for the liberal education of 
individuals and the best organisation for the advancement of 
science; apply the double test—what is done for personal instruc- 
tion, and what is done for the promotion of knowledge ?—and 
you will be able to judge any institution which assumes this 
name. 

“ Ask, first, is it a place of sound education? Are the youth 
who are trained within its walls honest lovers of the truth? Are 
they learned, are they ready, are they trustworthy? When they 
leave the academic classes do they soon find a demand for their 
services? Do they rise in professional life? Are they sought 
for as teachers? Do they show aptitude for mercantile, ad 
ministrative, or editorial life? Do they acquit themselves with 
credit in the public service? Do the books they write find pub- 
lishers? Do they win repute among those who have added to 
the sum of human knowledge? Have they the power of enjoy- 
ing literature, music, art? Can they apply the lessons of his ory 
to the problems of our day? Are they always eager to enlafge 
their knowledge? Do they become conservative members of 
society, seekiny for progress by steady improvements rather than 
by the powers of destruction and death?  Arei‘they useful, 
courteous, co-operative citizens in all the relations of life? Do 
the charities, the churches, the schools, the public affairs of the 
community receive their constant consideration? Are there 
frequent manifestations among them of unusual ability in science, 
in literature, in oratory, in administration? As the roll of the @ 
alumni increases, and the graduates are counted by hundreds and 
not by scores, does it appear that a large proportion are men of 
honourable, faithful, learned, and public-spirited character? 
These are the questions by which, as the years go on, a univer- 
sity is to be tested; or, to sum up all questions in one, Is it 
proved to be a place for the development of manliness? ” 

It is to be noticed that the stress is laid upon one chief thinz— 
manliness—and that two main questions are to be asked. What 
does the University do for personal instruction? and what does 
it do for the promotion of knowledge? . 

The answers to these questions will depend in every case upon 
the men whom the University has chosen as its teachers. It 
will depend not only on their intellectual attainments, but upon 
their personal characters. It is a most fortunate thing that the 
following out of a life of true devotion to learning brings, in so 
vast a majority of cases, the excellences and beauties of character 
which we desire and look for. We can all point to eminent e 
examples of this in our midst—and it is so everywhere. We 
should see ig a true University the true spfrit of research kept 
alive and eagerly active. How ican you teaeh a young and 
ardent mind, byemeans of examples culled frot books alone? 
The vast panorama of nature lies before us, glorious by day, re- 
splendent by night, and it is only from the actual pursuit of 
knowledge at first hand from nature itself that true teaching 
power is to be derjyed. Mere information can be gained from 
books and libraries. True knowledge must be attained by 
studies shat develop mind and character at once. 

The Genuine Issues of Ltfe—How, then, are we, the 
faculties of this University, to send forth from our midst men 
and women who are genuine, true, high, noble, sincere, simple? , 

eMen and women whose natures are such, and whofe training has 
developed, harmonised and rounded out their gatures? We 
must be constantly on the watch to put the genuine issues of life 
before ourselves and before our pupils. *We are constantly 
tempted to put thename for the thing. How hard%it is to avoid 
this even in our personal conduct, and how doubly hard it is in 
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our public acts tospoint always to thg essence, and not to indi- 
cate the accidents, ¢ We, all ofsus, suffer from the complexity of 
modern life whick prefents masses of detail, demanding atten- 
tion, and distracting our imagittions with what seems to be 
butt ‘‘a multitude of single jnstances,” We lose the thread of 
logic and law and only grasp the tangled skein of various issues. 
We are prone to class quickly a man, an action, a belief, and 

a% done with it and him. It seems to,save our time, In 
*realjty it dissipates and degrades our life. Letu» take a familiar 
example. We meet a man for-the firet time. Our friend classi- 
fies him for us. He is introduced to us as a man of affairs, a 
‘physician, or a lawyer. We accept the crude classification based 
on what Re*doer, and we forget the divine possibilities of what 
he 7s or may be. We indolently accept a commercial classifica- 
tion and omit the reckoning with all the unknown possibilities 
within a human being. We do him an injustice, and we go on 
to dull our own minds and souls by repeated iterations of this 
stupid act until we become puppets meeting our like and not 
meg mecting with our fellow-men. It is a lazy and a shiftless 
way, and unworthy ofall of us. It inevitably dulls the mind by 
putting a word before a thought, a phrase before a principle, 
and this process ceaselessly repeated gradually eliminates all 
thought, and living men become mere dead automata in each 
other’s eyes. IIardly any man is so dull that there are not pos- 
sibilities unknown to you within him. ‘lo classify him at a 
glance and by a phrase is to deny the divine spark in him and a 
perceptive sense in your own heart. It is true that the higher a 
man’s profession is the nearer should his life approach to the 
type signified by the name of that profession. It is safer to 
think you know somewhat of a poet when you hear that he is 
stich than to predict the quality of a physician from his degree 
of doctor. 

Complete Human Btings.—The University has no higher 
ideal than to train its students so that their practice may agree 
wit) their professions. But their complete professions are by 
Po eaha signified by the formal degrees with which we invest 
them. 

We grant the degree of A.B. to successful candidates. But 
A.B. does not really stand for what we have tried to teach. 
What we wish to teach our students and ourselves is to be 
complete human beings. Nothing /ss than this. There car 
be nothing more. We wish them to be H.B.’s first—human 
beings—and A.B.’s afterwards. Let any one of us try to see 
what is meant by a deserved title suchas this, What és a human 


® being complete in every way? Is there a manly virtue, is 


there a feminine grace, is there a divine aspiration which we 
can conceive to be lacking to such a personality? How care- 
lessly we use the phrase, and with what debased significance ! 
Is the man who has sacrificed his very nature to the service of 
money deserving of the title? Is it any better if power be the thing 
he has sold his birthright for? or vanity? or pleasure? or 
fame? 

The moment we reflect upon the inner senses and upon the 
connoted meaning of the word, we see how we have debased 
it. We are used toJift a beggar from the ditch and to say with 
a pity that is half repulsion—at least he is a human being, But 
when we reflect we see that we can give no higher praise than 
this to the men who are the chiefest glories of the race. ‘Think 
of David, King of Israel. How can we praise him, appreciate 
him, feel his power over us at this day, better than to recognise 
that he was a complete being human in every part? That is 
St. Peter, Socrates, the great 
Emperor Marcus Aurelius—these touch us through a chord of 
complete unison of fheir human natures with ours., What is it 
that is common to the great Alfred of England and to the poet 
who sang the Méauties of the daisy overturned .by,the plough? 
What but this human nature that embraces our own and har- 
nfonises with its every part? 

In America, young as we are, we have had_our complete 
humah beings. We can point to the oration «it Gettysberg and 
know that the man who wrote it did so out of the fulness of a 
complete human nature. The soldier whose prs were over- 
come on that fearful field will livè in history by his martial deeds, 
but he will be cherished in our hearts for the rounded symmetry 
In fiction we have all given this high degree. 
Where can wẹ find more perfect examples than Col. Newcome 
or Henry Esmond? Isit not worth reflectionęto see why it is 
that these stand for us as types of what a man can become? 

I think we can @faceive of what our ideal of a human being 
should be bf seeking to find the common quality of men so re- 


moved from each other in character and circumstance as King 
Dayid, Peter the Apostle, Socrates, Alfred, Burns, Linc8ln, 
Lee. The great Marcus has even defined such a man for us in 
formal words: he is “a man who delays not to be among thé 
best, like a priest and minister of the gods ; who uses the deity 
planted within hin, wHtch makes him uncontaminated®by plea- 
sure, unharmed by pain, untouched by insult, a fighter in the 
noblest figi®, not overpowered by any passion, deep-dyed with 
justice, and accepting with his soul all that happens and is his 
portion.” - 

It must be our aim and end to fix clearly in the mind of every 
pupil that the whole object of his college course should be one 
and the same as the whole object of @is entiregife, namely, to be 
areal human bging. Not to strive for partial knowgedge, for par- 
tial facts as an@nd, and finally to be graduated a Bachelor of 
Arts, but to strive for complete and uttergmanhood and to add 
to its magnificent qualities all the learning which our schools 
afford simply as a help towards carrying out his inmost and his 
highest aspirations. Each one of us should be ever striving to 
deserve among our fellows and in our most secret life this chief 
of all titles. The one that expresses the sum of all achievement 
possible to us; since when it is attained it fixes us as wholly 
human, and thus made in the image of divinity. The best title 
of our Master was the Son of Man, and He descended to this 
to show the term to which we might attain, 

A Word to the Graduates.—And now, members of the 
graduating class, I wish to say one parting word especially to 
you, who are soon to see the formal signs of the approval of 
your professors and of ou? governors—the Regents. 

In the name of the University I weftome you to your new 
estate. If we have done our duty by you, you are,equipped for 
the beginning of your maturer life. If you do your duty by 
yourselves and by society there is nothing which you need fear 
to undertake. Here, on the very borders of the most western 
sea, in a golden land of promise, let me repeat to you the noble 
words which were first written down eighteen hundred years 
ago, in the midst of a savage wilderness, in the presence of 
hostile barbarians, by the hand of the greatest and most virtuous 
of the rulers of imperial Rome, sitting alone and silent in his 
soldier’s tent. Let these great sentences be at once our farewell 
and our God-speed to each one of you :— 

“If thou workest at that which is before thee, following 
right, reason calmly, vigorously, allowing nothing to distract 
thee, but keeping thy divine part pure, although bound to give 
it back immediately—if thou holdest to this, expecting nothing 
and fearing nothing, with heroic truth in every word and sound 
which thou utterest, then thou wilt live happy—and there is ng 
man able to prevent thee.” 





j 2 
ANTARCTIC EXPLORA TIONG 


THE author began by referring to the results established by 

Gauss in 1839. Gauss proved: ‘(1) That the know&dge 
of Y (the west component of the horizontal component of terres: 
trial magnetism, called usually X) over the whole earth, along 
with the kn@wledge of H (the north component of H) at al 
points on a line running from one pole to the otġer, is sufficien’ 
for the foundation of a complete theory of the gnagnetism o 
the earth. (2) That a finally complete theory was also deducibl 
from the simple knowl@dge of Z (the component of the earth’: 
magnetism, that is directed to the earth’s centre) on the whol 
earth’s surface.” here existed, for a layge part of the earth’ 
surface, data for large charts of the normal values of the de 
clination of II and of Z, at the epoch 1880,eftom which X, Y 
and Z could readily be deduced. These charts were accurat 
for the zone lying between 60° N. and 50° S. lat. (except fc 
some parts of North Asia and of Central Africa) ; they wen 
less accurate for 60° tg 70° N. lat., and 50° to 60° S. Be 
yond these limits in the south, lay regions almost ur 
visited since Ross’s Exp@lition in 1840-43; so that th 
charts were correspondingfqweak in those lattudes. TT 
charts show that the Challenger crossed the Antarctic Cire. 
about the meridian 79° E. These and other somewhat recex 
observations made between 50° and 60° S. lat., show that cox 
siderable changes in the magnetic elements Save occurred sinc 
Ross’s time, and therefore the charts for 188g cannot be con 

= “On the Advantages to the Science of Terrestrial Magnetism to 
obtained from an Expedition to the Regfton within the Antarctic Circle 


Abstract of a paper read at the Birmingham meeting of the British Assoc» 
tion by Capt. Ettrick W. Creak, R.N., F.R.S. . 
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aleted, ‘especially as our knowledge of the changes is too limited 
Further it is degir- ; studded with minute sharp dentictes 


0 p&rmit of the use of Ross’s observations. 
ible to have actual verification of Gauss’s extension by theory of 
ihe magnetic elements at places where they are known to places 
where they are unknown. The position of the south magnetic 
pole is stiil undetermined, and magnetic Sbsergations are wanted 
from 40° S. to the geographical pole. For tle carrying out of 
theses Views, Melbourne Observatory, being furnish with the 
necessary instruments, would serve admirably as a base station, 
with subsidiary bases at the Cape, and at Sandy Point, Magellan 
Strait, for the use of portable absolute instruments. Mauch of 
the survey could be done on board ship at sea, observations 
having now become so trus#worthy by the process of ‘* swing- 
ing ship.” @ortable instruments could also used on ice, 
where their readings would be specially free fi$m sources of 
error. The great effegt of the ship’s iron in high latitudes can 
be got rid of by experience, as proved in the voyage of the 
Challenger, an important mater being a proper position on 
board far the instruments. This position could be chosen im- 
mediately after the selection of the ship. The error in the 
vertical component varies with the ‘‘heel” of the ship; the 
horizontal error can be eliminated by the process of ‘‘ swinging.” 





THE OTAGO UNIVERSITY 
MUSEUM 
VIII. — On the Claspers of Callorhynchus 


EN my friend Mr. Patyck Geddes’ able article, ‘‘ Reproduction,” 

published in the recently issued twentieth volume of the 
“ Encyclopædia Britannica” {ninth edition), the following note 
occurs (p. 4iga) :— 

**In the curious Holocephalous fish, Callorhynchus, Jeffery 
(Parker has recently adduced arguments for regarding the claspers 
as the surviving rudiments of a third pair of limbs.” 

As this passage was writtenaunder the mistaken impression 
that a somewhat wild theory, hither only communicated privately 
io one or two friends, had been published, I think it will be 
advisable to state exactly the grounds on*which I am disposed, 
oe to ‘consider the Holocephali as the only existing 

exapodous vertebrates. 

In the Elasmobranchii (Plagiostomi) the male is well known 
© possess a single pair of so-called claspers, each having the 
‘orm of a plate rolled longitudinally upon itself so as to produce 
in incomplete tube, and supported by a more or less complicated 
tartilaginous skeleton continuous with the basipterygial cartil- 
nges of the pelvic fin. 

-In Caforhynchus, on the other hand—and I believe the same 

npplies to Céénera, of which I have no specimen—the male has 
wo pairg of organs, which may be called respectively the ante- 
‘ior snd ihe posterior claspers. The posterior claspers are evi- 
lently homdlogous with tye claspers of the Elasmobranchs: they 
occur in the same position, have the form of a plate rolled longi- 
udiffally into a tube, and are supported by a prolongation of the 
easipterygium. No doubt, like the corresponding organs in 
harks and rays, they have an intromittent function. 

The structures I call anterior claspers are situated a short 
tistance cephglad of the vent, inclosed, in the position of 
epose, in a pouch of skin having a somewhat contracted slit- 
ike aperture, $o that the clasper is ordinarily Itidden from view. 
“he aperture of the sac is erroncousiy marked ‘peritoneal 
sperture” in Giinther’s figure of Chimera colliei (“ Study of 
‘ishes,” p. 184). In connection with the sa@is a gland secreting 

lubricating fluid, and closely resembling the well-known gland 
f the Elasmobrarsah clasper. 

In the female, although the clasper itself is absent, a smail 
Kandular sac occurs in the corresponding position. 

The anterior clasper itself is a somewhat complicated organ, 
msisting of three chief parts agate by cartilage. The 
rgest of these, which forms the maiff support of the whole 
ructure, is a strong irregular cartilaginous. plate, articulated by 
1 elongatedesurface with the antgefor border of the pubic por- 
on of the pelvic girdle in sych à way that when in its ordinary 
ysition of retraction, the wHole apparatus is folded back in the 
stow furnished by the outer surface of the pubic cartilage. To 
is principal cartilege of the anterior clasper gre attached two 
hers: one a thin delicate plate, shaped like the human external 
r, the use of Which is not obvious; the other a somewhat 

icker plate, rolled upon itself to form a tube, in much the 
me way as the posterior clasper, and evidently serving as a 

‘ct for the passage of the above-meptioned secretion. The 
uole apparatus is covered with soft: mucous membrane, 
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except the free portion @f the@ principal 


cartilage which is 
Se 


The clasper is exserted by the action of Astroffg muscle arising 
from the inner face of the pubi cartilage and passing over its 
anterior border to be inserted into the principal cartilage of the 
clasper. The plane of movemenj of the organ is nearly hori- 
zontal, 

That a serial homology (homoplasy) exists between the aateloi 
and the posterior claspers is suggested by the following factsg:— 
(a) The general similarity’ of their structure; (2) they both 
articulate, mediately or immediately, with the pelvic cartilage ; 
(c) they both lie in the line of Balfour's lateral ridge, ze. of the ° 
hypothetical lateral fin ; (£) the bload from both appedrs to be 
poured into a vein which is clearly the representative of the 
lateral vein of Elasmobranchii, which latter I have adduced 
reasons for considering as the vein of the proto-vertebrate lateral 
fin (Trans, N. Z.Inst, vol. xiii. p. 413, and vol. xy. p. 222; 
Proc. Roy. Soc., June 1886). 

I regret that all my efforts to obtain earlier embryos of Cadier~ 
hynchus than those I described three years ago in NATURE (vol. 
xxix. p. 46) have failed. It must therefore remain for future 
investigations to decide whether the anterior clasper of Ilolo- 
cephali is developed from a portion of the lateral ridge which 
usually atrophies, and whether its skeleton is formed by the 
concrescence of pterygiophores (radial fin-cartilages). 

At present, therefore, the hypothesis that the anterior claspers 
of the Holocephali represent a middle pair of limbs is nothing 
more than a deduction from an unproved theory. I should not 
have ventured to publish it without further evidence if my friend 
had not, quite inadvertently, forced my hand. J 

Dunedin, N.Z., August 16 T. JEFFERY PARKER 


SOCIETIES AND ACADEMIES 
SYDNEY ° 

Linnean Society of New South Wales, July 28.—Pref, 
W. J. Stephens, M.A., F.G.S., President, in the chair.—The 
following papers were read :—On some new or rare fishes from 
the Australian region, by E. P. Ramsay, F.R.S.E., and J. 
Douglas-Ogilby. A few notes are given on the curious Blennoid 
genus Xiphasia of Swainson, and a description is given of a 
species—Xiphasia setifer, Swainson—now for the first time taken 
in Australian waters. Arrhamphus sclerolepis and Gastrotohens 
biaculeatus are recorded as fishes not previously seen on the 
New South Wales coast.—Catalogue of the Australian Coleo- 
ptera, part 5, by George Masters. The present part contains 
the large family of the Curculionide, numbering over 1200 
species, and bringing the total number now catalogued up to 
5625. It was stated that probably two more parts would com- 
plete the order Coleoptera. —Miscellanea Entomologica, No. 2: 
the genus Liparetrus, by William Macleay, F.L.S. This is a 
complete monograph of the genus Zifaretrus. All the old 
species are redescribed, many new ones added, and the genus is 
subdivided into several sections and sub-sections. Altogether 
about Ico species are characterised.—ReviSien of the Australian 
Lepidoptera, No. 1, by E. Meyrick, B.A., F.E.S. Five families 
of the Macro-Lepidoptera, or Lesiadz, Arctiadæ, IIypsidæ, 
Syntomidide, and Zygzenide, are monographed, numbering 
about 150 species, about half that number being new to science, 
—Notes on synonymy of Australian Micro-Lepidoptera, by E. 
Meyrick, B.A., F.E.S. The synonymy of fifteen species of 
Micro-Lepidoptera is corrected, from an examination of speci- ° 
mens in the British Museum. s 
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Paris 


Academy of@ Sciences, October 13,—M.” Jurien de la 
Gravière, President, in the chair.—A theory of the unequal 
flow of gases, by M. Haton de la Goupilliére. Although 
geometricians have already solved a few questions relating to 
the unequal movement of fluids, no general theory appears to 
have yet been applied to the subject so far as regards the gases. 
The objèct of thg present paper is to make good this want, and 
to present a complete solution of the problem in connec- 
tion with the receptacles of compressed air for locomotives 
or tramways filled from reservoirs maintajned by the 
*ompressing engines at a constant tension. — Researches 
on the tensiom of the dry bicarbonate of ammonia, by 
MM. Berthelot and André. The authors. here discuss *the 
important and complex problem, wheter the, tension of 
ammonia in the air, the ground, and natural waters, and its 
movements between these various mediums, is to be assimilated 
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to the tension of thig free alkSli disselved in pure water and to 

its diffusion befyveen an inert" atmosphere and purely aqueous 

solutions. Numerous experiments here described show that the 

fynction of the three constituehts of sal ammoniac is not the 

same in its dissociation, the carbonic and ammoniac gases, even 

in great excess, possessing noeperceptible influence on the ten- 

sign of the bicarbonate at the ordinary temperature, while liquid 
gmvate®determines its decomposition independently of the laws of 
dissociation of the salt.—On the origin of the motor nerves in 
the palate of the dog, by M. Vulpiar® His experiments on the 
origin of the secreting nerves of the salivary glands and of the 
chord of the tympanum have led the author to the study of this 
subject, his conclusions mainly confirming the results already 
obtained by M. Chauveau, who- operated on the horse and the 
ass.—Experimental researches on the cause of sgor mortis, by 
M. Brown-Séquard. In continuation of his previous paper (see 
last week’s NATURE, p. 612), the author describes certain 
experiments, which seem to show that this phenomenon mainly 
d@pends om a contraction, that is, a muscular vital act beginning 
or continuing after the general extinction of life. At the 
same time it is not denied that a coagulation of the 
albuminous substances may also to some extent contribute 
to the rigidity which sets in immediately after death.— 
The mountain plants of the Parisian flora, by M. Chatin, It is 
shown that associated with the ordinary vegetation of the Paris 
district are found numerous highland and even Alpine specimens, 
such as Swertia perennis, Atropa Belladonna, Euphrasia lutea, 
Digitalis lutea, Veronica montana, &c., most of which are largely 
represented in the Alps and Scandinavia, and some few in the 
south of France. They generally flourish in localities where the 
conditions of life approach nearest to those presented by the Alps ; 
but whether they are due to migration from those regions or are 


indigenous is a question reserved for future discussion, —Analysis. 


of some cosmic dust which fell on the Cordilleras near San 
Fernando, Chili, by M. A. E. Nordenskjöld. This specimen, 
received last February from M. Stolp, of San Fernando, and 
weighing about 2 grammes, yielded on analysis: oxide of-iron 
74'59, oxide of nickel 6ʻor, silicic acid 7°57, magnesia 3°88, 
alumina 2°90, and minute quantities of lime, phosphoric and 
sulphuric acid, with traces of oxide of copper. This analysis 
shows that it is not a product of the Krakatdo eruption, but comes 
for the most part from the inter-planetary spaces.—On surfaces 
inclosing cones of the second degree, by M. E. Blutel. The 
case is considered in which each cone touches its inclosure fol- 
lowing a moving circle.—On the determination of the coefficients 
of expansion by means of the pendulum, by M. Ch. Ed. Guil- 
laume. It is shown that this method, recently proposed by M. 
Robert Weber, cannot possibly yield the accurate determinations 
anticipated by him. All the apparatus needed for its applica- 
tion render the process extremely complicated, while under the 
most favourable conditions its precision will never exceed 1/300. 
—Theoretical value of the local attraction at Nice, by M. Hatt. 
Theoretic researches undertaken for the purpose of determining 
this value have led to the results here communicated, including 
some data tendingeé correct the geodetic latitude of Nice.—On 
some pyridic bases, by M. A, Ladenburg. Having two years 
ago determined the methods of synthesis for the pyridic 
and piperidic bases, the author has since succeeded, with the 
aid of MM. Roth, Lange, and Hesekiel, in preparing a whole 
serie$ of these bases, which are here described.—Researches on the 
evolution of the embryo of the fowl, when the eggs aresubmitted to 
incubation in the vertical position, by M. M. Dareste. Of sixteen 
eggs treated in thisgvay, only one was successfully hatched, all 
‘the other embryos perishing at various dates and under diverse 
conditions. —@Qn the relations of the Leptocephalidze to the 
conger-eel, by M. Yves Delage. Observations mcently made 
at the Laboratory of Roscoff show that the Leptocephals, con- 
trary to the opinion of Giinther, are normal larvae capable of 
transforxmation,—Contribution to the study of the Tertiary flora 
of the west of France and of Dalmatia, byeM. Louis Crié. It 
results from this comparative study that five identical species 
and seven or eight closely-related types congect in a*common 
paleophytic epoch the Tertiary districts of Mans and Angers 
in Fratice with that of Monte Promina in Dalmatia.—On the 
discovery of g grave dating from the polished Stone Age, re- 
cently discovered near Crécy-sur-Morin, by M. A. Thieullene 
The excavatitns carried out at this spot revealgd two contiguous 
chambers built upder a rock, and containing the skeletons of 
about thirtyhuman beings of all ages and sexes, besides stone 
hatchets, knives, scrapers, and other relics of the Neolithic 


nee 


period, but no traces of pottery or the metals, The him: 
mgins are remarkably well preserved, five or six of the . 
being almost intact, and by their form apparently indicatin 
presence of two distinct prehistoric races.—On a met 
found in a block of Tertiary lignite from Wolfsegg, b 
Gurlt, with remarks b9 M. Daubrée. ‘This rare spedimer 
meteorite, traced to Tertiary times, forms a mass of cosmic 
combined®with some carbon and nickel, weighing altsg 
785 grammes.—On the constant presence of micro organis: 
the thermal waters of Luchon (649 C.), and on their~ actio 
the production of baregine, by MM. A. Certes and Garr 
The object of this paper is to determine the presence of | 
organisms in thermal waters of éhe highest temperature 
ascertain theirgnature and the part played by thega in the 
duction of GM barezine or glairine commonly found in 
phurous waters.—On melanosis, a disease,of the vine, by | 
Pierre Viala and L. Ravaz. This is described as a mala: 
American origin, not very injugious to French vineyards, 
due probably to a parasitic fungus identical with the Sez 
ampelina described by Berkeley and Curtis. 
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SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 











Excellent Copies of the actual, naturalgiandwriting, also 
of Qgawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shortband, and 
TyS$e-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
quritten letters’ Used at the House of Lords, &c. 





the chief Agricultural Journal in @otland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughoft the United Kingdom. 

The AGRICULTURISTis petted every Wednesday afternoonin time 
for the Evening Mails, ang co ains Reports of all the principal British and 
Irish Markets of the weef 

Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 

= oae ofthe best existing papers for Advertising Farms to be Let and Estates 
‘or Sale. 


- MACMILLAN AN 


V.—DAYS WITH SIR ROGER DE COVERLEY-- SIR 
| ROGERS FAMILY. Illustrated by Huen TroM- 
SON. 
| VIk—SKETCHES OF BIRD LIFE IN SOUTH SWEDEN 
| By G. E. Lopes. Illustrated and Engitve> Ly 
i G. E. LODGE. 


VII.—THE UNEQUAL YOKE. 
D Co., LONDON. 


Chaps. V. IX. 


THE ZOOLOGIST: > 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member « f the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zo kcgy 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; rew o 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural justory 
Reports of the Linnean, Zoological, and Entcmological Societies. Reviews 
of natural history books. Occasional translations from toreign zoclegica’ 
journals of important and interesting articles in various branches of a ology 
There are occasional woodcuts. 

JOHN VAN VOORST, 1x, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Dovaras, R. McLacuran, F R $., 
E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. . 

This Magazine, commenced in 1864. centains standard articles and note: 
on all subjects connected with EntomologY, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free, 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purcha-ers of 





The volume. com- 


' the entire set to date, at the increased price of ros. each; the succeeding 
© vols. may be had separately or together, at 7s. each. 


Advertisers addressing themselves to Farmérs will find the AGRICUL- : 


TURIST a@rst-class medium for reaching that Class. 
Price 3¢. By post 342@. Annual Subscription, payable in advance, 14s. 
Offices—377, High Stfeet, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Mtney Orders payable to C. and R. ANDERSON. 


London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at Me above 
address. e 





On the 1st of every Month, price Sixpence. 


eTHE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOI OGY. 
Edited by Jonn T. CARRINGTON, S 
é With the Assistance of e 
FREDERICK Bonn, F.Z.S. Joun A. Power, M.D. 
Epwarp A, Fitcn, F.L.S. J. Jenner WEI, F.L.S 
e F. Bucnanan WHITE, M.D. 
Contains Articles by wéll-known Entomologists on all Branches the 
Science; on Insects injurious or beneficial to Farm oy Garden; Notes®n 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. ó . 
Numerous WOODCUT ILLUSTRATIONS, to the printing of which especia. 
attentiongis given, and occasional] LirHoGRASHED and Curomo-LiTHo- 
GRAPHED PLATES. . 
SIMPKIN, MARSHALL, & Cém, Stationers’ Hall Court. 
e 
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i r = -0 
Now Reĉdy, Free on Application. °. With 169 Illustrations. Crown 8vo, 4s. 6d. , 
(No. 203) A CATALOGUE OF MATHE- A, FIRST COURSE OF PHYSICAL 
MATICAL BOOKS, igftludin sWeral Recent Purchases, arranged i ELABORATO RY PRACTICE. . 


according to Subjegts, on Sale by MACMILLAN & BOWES, CAM- 
$ BRIDGE. s 


The Catalogue contains sets of the “ Ladies Diary,” 1739-1840 5 “t Gentle- 
man'’se Diary,” 1741-1840; Laplace, “Œuvres,” 7 vols.; ‘Educational 
Times,” 1847-1877; Runkle’s “ ‘Ma*hematical Monthly,” 3 vols. ; Tortolini, 
‘* Annali di Matematica,” 7 vols. 3 “ Jou®nal de l'Ecole Polytechnique,” vols. 
i. to xviii. ; Montucla, “ Hist. des Mathématiques,” 4 vols. ; De Morgan’s 
“Book@f Almanac” ; Bowditch’s ‘Translation of Laplace,” 4 vols. ; and 
maa? scarce*Books and Periodicals. 


MACMILLAN & BOWES, CAMBRIDGE. ° 


CHARLES GRIFFIN & COS 
PUBLICATIONS. l 


THIRD ANNUAL Issue. Handsome Cloth. 7s. 6d. 


THE SCIENTIFIC AND LEARNED 


SQOZIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1886). Compiled from Official Sources, and comprising, 
besides other Official Information, Lists of the PAPERS read during 
1885 before every Society of importance in the United Kingdom. 


“The Year-Boox or Socteries is a record which ought to be OF THE 
GREATEST USE for the progress of Science.”"—Sir Lyon Playfair, K.C.B., 
A.P., F.R.S., President of the British Association. 


_ “It goes almost without saying that a Handbook of this subject will be in 
time one of THE MOST GENERALLY USEFUL works for the library or the 
desk.” — Times. 


INORGANIC CHEMISTRY (A Short 


Manual of). By A. DUPRÉ, Ph.D., F.R.S., and H. WILSON 
AKE, Ph.D., F.C.S., of the Westminster Hospital. With a Coloured 
Table of Spectra. Cloth. 7s. 6d. 





“This EMINENTLY LUCID EXPOSITION of chemical truths.”—Chemical 
ews, 


“‘ Valyable to the Student and Practical Man alike, the book has a fresh- 
ness dug partly to new ideas and new processes, partly to its racy and forcible 
P style.” S Chemist and Druggist. x 


London: CHARLES GRIFFIN, & CO., Exeter Street, Strand. 


INTERNATIONAL SCIENTIFIC SERIES. 


The NEW VOLUME in the above 
Series, entitled “EARTHQUAKES 
AND. OTHER EARTH MOVE- 
MENTS,” by Prof. ,OHN MILNE, 
with 38 Figures, is Ready This Day at all. 
Booksellers , price 55. + 

London? KEGAN PAUL, TRENCH, & CO. 
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Just Published, Free by Post for Two Stamps, 


NATURAL HISTORY and SCIENTIFIC 
BOOK CIRCULAR: No. 72, containing over 700 Works on Mam- 
malia, Ornithology, Fishes, Reptiles, Fauna, Anatomy, General 
qlee WILLIAM WESLEY & SON, 28, Essex Street, Strand, 


ondon. 





WOOLWICH, SANDHURST,CIVIL SER- 


VICE, &c.—J. G. MEYER, M.A., and CHAS. PICHARDS (Mathe- 
matical Tutor to the late Prince Imperial), prepare a few G@ntlemen 
for the above. Individual attention. Names of successful Pupils on 
applacation.—2o, Birchington Road, Kilburn, London, N.W 


Containing 264 Experiments. By A. M. WORTHINGTON, M.A., 
formerly Assistant Master at Clifton College. 

“On the whole, the book strikes me as admirable, and if, as I hgpe, it is 
largely adopted for school use,*{ think it cannot fail to be of great educa- 
tional value.” —G. Carn Foster, B.A., F.R.S., Professor of Physics at 
University Colggge. London. . 

‘f As a text-book for schoo! use, Worthington’s ‘First Course of Physi@al 
Laboratory Practice’ is highly to be recommended.”—Watzre. 

“Itis eminently practical. A description of all the apparatus required is 
given, and every detail of the experiments $ carefully gone into, so as to 
leave no difficulties in the path of the beginner. The book has the great 
advantage of having been already tested for class work at Clifton College, 
where Mr. Worthington was for several years a remgarkably successful 
science teacher.”—Bradford Observer. PA 

“A more popular @urse of work for boys can scarcely be conceived than 
that pursued at Clifton College in the physical laboratory, of which the 
details are arranged in the text-book before us.” —Schpoluaster. d 

“The book is above all practical, the work of an experienced and compe- 
tent teacher.”—Glasgow Herald. i s 

“Tt supplies now nearly all that'can be @xpected to be done in middle- 
class schools and science classes. We can cordially recommend the use 
of the book to pupils for the May Science Examinations.” —Practical 
Teacher. 5 

“t Mr. Worthington’s book fulfils throughout the promise of its early pages, 
and we have formed a high opinion of the way in which the design is carried 
out.”’—School Guardian. 


With 242 Illustrations. Crown 8vo, 4s. 6d. 
; ELECTRICITY TREATED 
EXPERIMENTALLY. 


For the use of Schools and Studegts. By LINNÆWS CUMMING, M.A., 
late Scholar of Trinity College, Cambridge, Assistant® Master in Rugby 


School. ° 
With 20 Illustrations. Crown 8vo, 2s. *% 
A PRACTICAL INTRODUCTION TO 
CHEMISTRY. 


Intended to give a Practical Acquaintan® with the Elementary Facts and 
Principles of Chemistry. By W. A. SHENSTONE, Lecturer on 
Chemistry in Clifton College. 

This is a collection of simple qualitativé and quantitative experiments 
suitable for beginners, and calculated to form a øraæctical introduction to the 
study of chemistry. The work is so arranged that students are called upon 


, to describe and explain their own experiments, and subsequently to check 


their work by comparing it with correct accounts of what they have done ; 
also from time to time to invent simple experiments for the purpose of 
gaining fresh knowledge. Although the book is intended specially for 
practical work, it is believed that it will be found to afforda good course of 
work for the lower classes in schools where lecture instruction only is given. 


RIVINGTONS: Waterloo Place, Pall Mall, London. 
DER NATURFORSCHER, : 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. -4 
Gegründet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SgHUMANN, 
Privatdocent an der Universitat ‘Giibingen. 





Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. ° 
Tübingen : LAUPP. 
London and Edinburgh : WILLIAMS & NORGATE. 


MINERALS AND STONG 


IMPLEMENTS. es 
MR. BRYCE-WRIGHT begs to call the attention ofhis Clients and the 
Public to his large Series of @ 
MINERALS AND STONE IMPLEMENTS, 
from which single.specimens@can be selected. 





Elementary Collections of Minerals, Fossils, and R&cks from £1 upwards. ` 


N.B.—These Collections obtained the Prize Megpl, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

204, REGENT SP REET, LONDON, W. 
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i Possessing all tie Properties of the Finest Arrowegot, : 


-BROWN & POLSON’S CORN FLOUR 


° . ls a Household Requisite of constant ‘utility. 


; e 
NOTE.— Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. Inferior kinds, 
° 


asserting fictitious claims, are being offered for the sake of extra profit, 
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To the United States, the Contiment, and all place 


ıthin the Postal Union :— ‘ 
e Ss. ed. 
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Half-yearly. . 2... ......+ I5 6 
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Biarvy ot Societies 
» LONDON 
THURSDAY, May 6. 3 


OYAL SOCIETY, at 4.30.¢-On an Effect produced by the Passage of an 
Electric Discharge through Pure Nitrogen: Prof. J. J. Thomson, F.R.S., 
and Prof. R. Threlfall.—The Effect of Change of Temperature on the In- 
ternal Friction and Torsional Elaggcity of Metals : H. Tomlinson.—On a 
New Means of Converting Heat Energy into Electrical Energy : Willard 
E. Case. 
NNEAN SOCIETY, at 8.—On Seedlings: Sir J. Lubbock.—Physiological 
Selection: an Additional Suggestion on the Origin of Species : Š J. 
Romanes. 

IEMICAL SOCIETY, at 8. 

CIETY OF ARTS, at 8.—The Commerce and Industries of New South 
Wales : Edward Combes, C.M.G. 

ya INSTITUTION, at 3.—The Alkaloids: Prof. Dewar, F.R.S. 


FRIDAY, May 7. 
CIETY OF ARTS, at 8,—Indian Manufactures from a Practical Point of 
View: B. H. Baden-Powell, C.I.E. 
IOLOGISTS” ASSOCIATION® at 8 —On some Trilobites from the Skiddaw 
Slates: J. Postlethw&ite and J. G. Goodchild.—On the Connections in 
time of changes in Fossil Floss with those of Faunas : Prof. G. S. Boulger, 


WAL Instron, at 9.—Dissociation: Frederick Siemens. 


SATURDAY, May 8. 
IYSICAL SOCIETY, at 3.—On a Modified Form of Wheatstone’s Rheostat : 
Shelford Bidwell. š 
CIETY OF ARTS, at 3.—Electrommagnetic Phenomena: 
Forbes, 
YAL BOTANIC SOCIETY, at 3.45. 
2YAL INSTITUTION, at 3.—How tẹ Forma Judgment on Musical Works : 


Prof. Ernst Pauer. 
MONDAY, May ro. 
YAL GEOGRAPHICAL SOCIETY, at 8.30, 


TUESDAY, May 11. 
ITHROPOLOGICAL INSTITUTE, at 8.30.— Notes on Permanent Colour- 
Types in Mosaic: Francis Galton, F.R.S.—Exhibition of a Nicobarese 
Skull ; Prof. Flower, F.R.S,—On some African Skulls in the Cambridge 
University Museum : Prof. Macalister, F.R.S.—On a New Ireland Skull: 
Prof. Macalister, F.R.S.—The International Agreement on the Cephalic 
(ndex; Notes on the Skeleton and Cephalic Index of Japanese ; Notes on 
che Skeleton of a Lapp: J. G. Garson. 
STITUTÍON oF CivIL ENGINEERS, at 8.—The Mersey Railway: Francis 
Fox.—The Hydraulic Passenger-Lifts at the Underground Stations of the 
Mersey Railway: William Edmund Rich. (Discussions.)—M odern 
Maching-Tools and Workshop Appliances for the Treatment of Heavy 
Forgings ang Castings : William W, Hulse. 
CIETY OF ARTs, at 8.—Japgnese Art Work: Ernest Hart. 
LOTOGRAPHIC SOCIETY, at 8. 
YL HORTICULTURAL Society, at 3. 
VAL INSTITUTION, at 3.—The Function of Circulation: Prof. Arthur 


Samgee, F.R.S. 
WEDNESDAY, May 12. 

‘OLOGICAL SOCIETY, at 8.—On the Maxilla of Iguanodow: J. W. Hulke, 
*.R.S.—Notes on the Distribution of the Ostracoda in the Carboniferous 
?ormations (the British Isles: Prof. T, Rupert Jones, F.R.S., and 
J. W. Kirkby —The Pleistocene Succession in the Trent Basin: R. M. 
Jeeley.— On Re Existence of a Submarine Triassic @utlier in the English 
channel off the Lizard : R. N. Worth. ° 

WAL MICROSCOPICAL SOCIETY, at 8.—Micrococcus Pasteuri (Sternberg) : 
or. G. M. Sternberg.—Photo-Micrography by the \Voodburytype Process : 


7. H. Evans, 

PHURSDAY, MAY 13. 
WAL SOCIETY, at 430. 
ATHEMATICAL SOCIETY, at 8.—On Cremonian Congruences contained in 
uinear Complexes: Dr. Hirst, F.R. S.—On Airy’s Solution of the Equa- 
ions of Equilibrium of an Isotrapic Elastic Solid, under Conservative 
forces: W. J. Ibbetson.—On the Complex of Lines which meet a Uni- 
sursal Quartic Curve: Prof. Cayley, F.R.S. 
CIETY OF TELEGRAPH-ENGINEERS AND Feectricians, at 8.—Long- 
Distance Telephony : W. H. Preece, F.R.S. 
RKES Museum, at 8.—Recent Investigations on Well Waters: R. War- 
ington, F.C,S. 
YAL INSTITUTION, at 3.—The AlygMoids: Prof. Dewar, F.R.S. 


FRIGPLY, MAY 14. 

YAL INSTITUTION, at 9.—Suspended Crystallisation : Prof. John Millar 
Thomson, F.C.S. 
'EXRTT Microsco@caL CLUB, at 7.30.—Exhibitjpn of Micro-Photo- 
xaphs with the Lantern: Mr. F. H. Evans. 

@ SATURDAY, May 1s. 
SIETY OF ARTS, at 3.—Induction: Prof. George Forbes. 
YAL INSTITUTION, at 3.—H8w to Forma udgment on Musical Works: 
*rof. Ernst Pauer, (‘Wh Musical Illustrations.) 

es 


e i 


Prof. George 









to remedy the defects of the astigmatic or weak-sighted eye, and 
ence, combined with his medical knowledge, enables him fi 
relieve even the otherwise hopeless cases. 
pamphlet, ‘‘ Hints on Spectacles,” sent post-free for six stamps. 9: Strand, 
London. 


ROCKS, MINERALS, FOSSILS: 


Assoc. R. $ Mines Lond., M.A. Oxon., I..$ 


e ilico-Carbon Acidless 


BATTERY 


MICROSCOPIC Cork, "e` 


All complete £5. 


COXETER*® SON, 


4-6 Grafton St., Gower St., 
LONDON, W.C. 





WOOD'S 


LANTERNS & SLIDES, 


Largest and Best Stock in the Kingdom, on Sale or Hire, 


THE “EUPHANERON” LANTERN 


44 45., is unsurpassed for Power, Portability, and Price. 
NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Sto: x). 
Post Free, One Stamp. 
Cameras, Lenses, Stands, Chemicals, 
And every requisite for Professional and Amateur. 


Complete Catalogue and Pamphlet, Post Free, One Stamp.” 


E. G. WOOD, 74, Cheapside; and 
HORNE, THORNTHWAITE, & WOOD. 


Opticians to the Queen, . 


416, STRAND, LONDON. = 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with r,600 Woodcuts. 


Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN and SONS, 22, GARRICK STREET, 


LONDON, W.C. 
WEAK AND DEFECTIVE SIGHT. 


t by Mr. 
SHES, 














thy to 


Sufferers shold real’ hr 





F. aH. BUTLER, 


A. Lend., &te 
Successor to the late R, TALLING, 


180, BROMPTON ROAD, LONDON S.W. 


Students’ Cabinets (Sovel design) of Rocks, Minera!., or Foss.’s, 139 sp- 1 


t 
mens, from 30s., or of Recent Shells, 120 Genera, 4:3. 


Cornish Minerals a Specialty. Characteristic Roc k-secti -ns fom s: & 2, 
e 
APPARATUS SUPPLIED. Lessons GIVEN. 


A Fine Series of the newly described ST. ERTH YP'LIOCEN E’FuSS Tis 


including TunicaTa and HoLotuvuria, e 





BOOKS (Secondhand), Miscellaņeous, Re- 


mainders, &c.£C. HERBERT, English and Foreign Bookseller, 310, 
Goswell Road, London, E.C. Catalogue free gnreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased. e 


-_ 
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No Boiler, ` WH.BAFLEY & G2, ALDON WORKS. SALFORD It requires no 
I MAN cern l 

No Explogica. Skilled Labour, 

No Danger. Little Attention, 


fwlGn o © 











`. No Nuisance. > SmallgCost to Wo 
oo ; 

“PRIZE MEDAL] MARVEY & PE AK, HEALTH 

AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITIOl 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, w.? 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FC 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. 


ss. I. STOW. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


\ * Bottles charged 2/- per doz., and allowed at the same rate if returned; but they N 
A must be paid for with the Beer. : 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 

the manufacture of the “ S. N.” Stout; it is Brewed entirely from the fest Malt and 
Hops; it is, too, more hopped than Stout is enerally ; therefore, besides being very § 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or AUY 
anyone requiring a good strengthening beverage. It is a “Sound Nutritious” Tonic, AEP 
and very much recommended by Medical men. Å 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


“TOPS AND BOTTOMS | gies J ORME & C0 
BISCUIT POWDER A 68, BARBICAN, LONDO; 


INFANTS’ FOOD. 
MANUFACTUREI 


A RA Ay AND 






















IMPORTERS , 





OF 
ene Apparati 
AND 


‘CHEMICALS. 


BAKER'S 
PATENT CALORIMETER 


A NEW APPARATUS 


For demonstrating to Scie 
Classes problems in Spe 
æ Heat. 







































































































































































F R o M 
For full particulars write to 


È 
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e SOLE AGENTS— 


: LONDO% l l- aa oii &J. ORME & Cé 

















































































































































































































-RUSKS FOR INVALIDS. fgg Barbican, London, E 
l W H OL EMEAL B 1 s Ç U, ITS,’ Complete Price List of Apparatus ‘and 


VERY OURISHING AND DIGESTIBLE. Chemicals, as 6d, 
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- Messrs, MACMILLAN: & (0.8 NEW: BOOKS. 


BY GENERAL VISCOUNT WOLSELEY, K.P., G.C.B., G.C.M.G.% 


CHE SOLDIER'S POCKET-BOOK FOR FIELD “SERVICE. By 


*GENERAL VISCOUNT WOLSELEY, K.P., G.C.B., G.C.M.G., Adjutant-General to the Forces. Fifth *bAition, ° 
Revised and Enlarged. With Illustrations. 16mo, Roan. 5s. ` ies ° 
e 


THE STUDY. OF THE LAW OF THE CONSTITUTION, 


LECT@RES INTRODUCTORY TO. @y A. V. DICEY, B.C.L., of the Inner Temple, Barrister-at-Law, Vinerian 
Professor of English Law, Fellow of All Souls College, Oxford; Hon. LL.D., Glasgow. Second Edition. Demy 8vo. 
12s. 6d. s 
MR. GLADSTONE, in his speech in the House of Commons, April 8th, said :— , 
“I do not know wheth® many gentlemen here may have read the valuable work of Prof. Dicey on the Law of the Consijtu- 
on. No work I ever read brings out in a more distinct and emphatic manner the peculiarity of the British Constitution in one 
oint to which, perhaps, we seldom have occasion to refer, viz. the absolute supremacy of Parliament.” 
The MARQUIS of HARTINGTON, in the House’ of Commons on April oth, said :— w f 
“ I conceive that the constitutional condition of the Queen is-a portion of the Imperial Legislature, and the definition which 
have given of the sovereign power in this country is one derived from the work which was reférred to yesterday by my right hon, 
‘rand, that of Prof. Dicey on the Constitution, and to that book I will refer the hon. member (Mr. Healy), if he thinks there is 
nything disloyal in the language I have just spoken.” 


4ETTERS AND JOURNAL OF W. STANLEY. JEVONS, LL.D., 


M.A., F.R.S. Kdited by his WIFE. Demy 8vo. 14s. 


HENRY BAZELY, THE OXFORD EVANGELIST. A Memoir. 


By the Rev. E. L. HICKS, M.A., Rector of Fenny Compton, Hon. Canon of Worcester, some time Fellow and Tutor of 
Corpus Christi College, Oxford. With Portrait. Crown 8vo. 6s. 


Third Edition. Crown 8vo. With Portrait. 6s. 


. : e 
\ RECORD OF ELLEN WATSON. Arranged and Edited by ANNA 
BUCKLAND. With Portrait. Third Edition. Crown 8vo. 6s. 
‘Miss Buckland has done well to*present the public with this record of a noble life. The memoir abundantly shows a 


pening and a growth into real interest, and we commend the book to all who are feeling their way to a fit and useful calling in 
fe.” —British Quarterly Review. 


?>UBLIC OPINION AND LORD BEACONSFIELD, 1875-1880. By 


GEO. CARSLAKE THOMPSON, LL.M. of the Inner Temple, Barrister-at-Law. 2 vols. Demy 8vo. 36s. 
GOLDEN TREASURY SERIES. NEW VOLUME. > 


(HE TRIAL AND DEATH OF SOCRATES: Being the Euthyphron, 
Apology, Crito, and Phaedo of Plato. Translated into English by J. F. CHURCH. 18mo. 4s. 6d. 
A NEW NOVEL BY HUGH CONWAY. 


IVING OR DEAD. By Hucum Conway, Author of “Called Back,” 


“CA Family Affair?’ Three Vols. Crown 8vo. 315. 6d. 
MACMILLAN’S 6s. POPULAR NOVELS. NEW VOLUME. 


VHITE HEATHER. By Winti1am Brack, Author of “ A. Princess of 


Thule,” ‘Madcap Violet,” &c. Crown 8w. 6s. 


TLEMBNTARY ALGEBRA. By CHaruss Surra, M.A., Fellow and 


Tutor Sf Sidney-Sussex College, Cambridge, Author of ‘Conic Sections,” &c. Globe 8vo. 4s. 6d. 


The Atheneum says :—“ This elemêntary algebra treats the subject up to the binomial theorem for a positive integral exponent, 
id so far as it goes deserves the highest cgmmendation. Mr. Smith has avoided the danger which, as the preface shows, besets 
riters of treatises like the one before us—that of ‘paying too little attention to the logical groundwork of their subject.’ Al® 
iough the volume the reason underlying the various processes of algebra is kept prominently in view, and hus a real interest is 
fused into the sifBject, while the educational value of the study is immensely fncreased. This valuable characteristic of the book 
observable as much in the earliest as.in the most advanced chapters, and we doybt not that beginners will appreciate it... . 
he examples, which are very numerous, are a notable feature of the book, an@, so far as we have investigated them, are singularly 
ell selected and arranged, and the solution of them on the student’s part, after careful perusal of the chapters to which they gre 
»pended, cannot fail to be greatly ‘fogthe benefit of beginners.’ ” > : 


\ TREATISE ON ELEMENTARY STATSCS. By JOHN GREAVES, 


M.A-, Fellow and Mathg@Mfatical Lecturer of Christ’s. College, Cambridge. Crown 8vo. 6s. 6d. 


IN INTRODOCTION TO THE OSTEOLOGY OF THE MAM- ~ 


MALIA. gBy WILLIAM HENRY FLOWER, LL.D., F.R.S., Director of the Natural History Departments of the 
Biitish Museum, late Hunterian Profesfor of ComparativeeAnatomy and Physiology in the Royal Collegé*of Surgeons o 
England. ¢@ With numerous Illustrations. Third Edition. Revised: with the assistance of Hans Gapow,,Ph.D., M.A., 
Lecturer on the Advanced Morphology of Vertebrates and Strickland Curator in the University of Cambridge. Grown 
8vo. Ios, Gd. g gi C 


. MACMILLAN & CO., LONDON. S 
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. THE SCHOOL OF : 


ELECTRICAL ENGINEERING 
SUBMARINE TELEGRAPHY. 


. oe RES PRINCES STREET, HANOVER SQUARE, LC NDON, W. ESTABLISHED IN 1868?, 
e” Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 

This Establishment is the Largest Schoogof Electrical Engineering in the World, and embraces a greater range,of subjects of instruction than an 
other. It is also the only one in which a lengthened experiencé of the difficulties of combining an effective course oftuition in the theoretical portions of th 
subject, with thorough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect it differs from tk 
theoretical teaching of a University or College course on the one hand, and from the purely practical knowledge picked up by apprentices in the workshops 1 
an ElectricĦ Engineer on the other, by being more thorough than either, while combining the advantages of both. Sime the opging of the School, i 
1868, upwards of 3O0O pupils have passed through it, many of whc m now hold very high posts in Electricalindustry. At the close of the Coygse of, Instructior 
an examination for the Certificate of the School is conducted by an examiner of high standing, urfonnected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUP LIE] 

WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. 
_ Tests MADE AND REPORTS FurNIsHED.—The School is open daily, except Saturdays, from 1o to 5. Copies of Testimonials from some of the mo: 
eminent Scientific and Practical Electricians of the day, as well as full Prospectuses, Terms, &c., may be obtained by either personal or written application t 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, Londaj, W. [459 
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THE “EXCELSIOR THE NEW PATENT 
PATENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS. 

: = TEN 
PRIZEMEDALS, 
FOURTEEN 
CERTIFICATES 
or MERIT 
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e .- oa . soe : : : 

sci : THE The leading peculiarity of this Mattress is thg unique con 
The principle of arrangement permits the free movement tí Excelsior ’bination of a woven wire central ss eee helic 
o one sleeper without inconvenience to the other, admits ee springs of great strength and reliable temper, givir 
of complete isolation of each, and effectually prevents ,, Matlock” advantages possessed by no other make. The helic 






































depr eston in the centre,  EDRESTS springs obviate the tendengy in all woven wire aad 
Ture “EXCEL D g ee ” z ‘to become hollow and so cause sleepers to roll into t 
EXCELSIOR” & “ MATLOCK” COUCHES, middle of the bed. Ha 
Retail from Cabinet Makers, Upholsterers, &c. Ullustrated Descriptive Cifculars and Price Lists from 
ISAAC CHORLTON & C0., MANCHESTER (late Chorlton and Dugdale). ıs 
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-RARE AND INTERESTING MICROSCOPIC @BJECTS 
. 
2 , 6 @& F S $ a S. 
Group of rare and very curious Sponge Spicules from Jérémie, Baiti.. 2 o | Type Slide of Diatomacez, from Santa Monica, 35 different Species, 
New and very beautġul crystals of Opionic Acid, from Opium ; Malate i: all perfect... aoe aus oe rr fn oes aes wee TO 
of Ammonia; Phloridzin, an Alkaloid from Apple RooteBark ; | Type Slide of Diatomacez, from Nottingham, Maryland, 35 different 
Paranitrophenol, from Carbolic Acid s. ose ae .. each 1 o Species, all perfect... as ia ate s os ate 8 
The @uord’s Prayer, engraved on Glass with a Diamond, in the r-scoth Young Ammonites, in section... sii ps a wae r 
part of a square inch on oes aoe ove ous een aw 2 6 | Young Oysters zx motion, fi Polariscope, very attractive — ... ove I 
The Lord’s Prayer, engraved on Glass with a Diamond, on a scale Test-plate of 20 Test Diatoms (by Moller) mounted dry, with list of 
equal to that of writing the whole Bible and Testement in one l names waa ‘te we ©.. aa iia ae eee see 20 
square inch ... es eat ose a ae oes ses «10 0 | Test-plate of 20 Test Diatoms (byaifoller)in Balsam, with listoofnames 14 
Perfect Specimens of Aulacodiscus Sturtii from Japanese Oysters æ 2 o | Sections of Sun Stone, very brillian oo ove ase wet ae T 
Jasper and Amethyst, for Polariscope, vesy beautiful ... @ ... ae BO. Meteoric Stone, with Carbonic Acid 1n ION in cavities a. ow 3 
a7” Eozoon Canadense. in Serpentine Rock .. ose ona s. and 5 o | Blight of Grape Vine, Phylloxera vastatrix, winged, very rare... wa 3 
12 different Species of Diatoms in a line, on one Slide, three different i Lungs of Spider ... ase sae sik ase eee ass as eae Zi 


id e Any of the above forwarded by retur on receipt of Remittafice for Price. ” ` 
CLASSIFIED LIST representing over 40,000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCOPE 
: AND APPARATU®. Either of the above sent post free on application to 


W. WAZSON & SONS, OPTICIANS TO HER MAFESTY’S GOV§RNMENT, 
313, HIGH HOLBORN, LONDON, W.C.” i 


Printed by RicHarpD CLAY AnD Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of Ieondon; and Published by 
MACMILLAN AND Co., at the Office, 2g and 30, Bedford Street, Covent Garden.—Juurspay, May 6, 1886. 
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‘A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


° “To the solid ground 


Of Nature trusts the mind which builds for aye” —WORDSWORTH 








THURSDAY, 


No. 863, VOL. 34]- 





MAY 13, 1886 [PRICE SIXPENCE 








(All Rights are Reserved 





SEVEN GOLD 
MEDALS, 1884, 1885 


OAP 


Especially commends 


°e Registered as a Newspaper at the General Post Office] 
itself to 
SCIENTIFIC 


Sg 


1. Asa pure compound of Oleates and Palmitates of Soda 
ind Potash. 

2. As being absolutely dehydrated by exposure to a tempera- 
ure of 100° C. for 24 hours. 

3. As being entirely de-alkalised by a new patent process, 
vithout excess of fatty matters, : 

4. As containing a larger amount of Glycerine than any other 
Jpaque and most Transparent Soaps. 

5. As containing no Essential Oils but Eucalyptol and 
hymoj, and no artificial colour, and being impregnated with 
ree Ioding—impossible if Alkali were present. 


J. C.& J. FIELD, 


OZOKERIT WORKS, LAMBETH, S.E. 








BROWNING’S AMATEUR’S SET OF 
PHOTOGRAPHIC APPARATUS, 





SS = = 











Complete with Mahogany Camera to take Pictures 44” x 3)”, either hori- 
zontal or vertical, with One Dozen Rapid Dry Pilates and everything 
necessary for Developing, Toning, and Fixing, with Book of Instructions, 
in Cabinet, Price £2 10s. od. 


Ltustrated Catalogue of Photographic Apparatus sent free. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 





RIBBON SECTION CUTTING. 


Che Cambri Scientific Instrument Company have designed a new and 
iple Microtome for cutting continuous Ribbons of Sections of Microscopic 
2parations on@he plan first adopted by Mr. Caldwell. The new instru- 
nt has the advantage over the original pattern of dispensing with the 
lless band altogether, and consequently n@ only avoiding the trouble 
lifting the series of Sections from the razor, but also of allowing them to 
lon to the glass slide in their proper position forenounting. Price of the 
crotome, 45 5s. e 


Che Company are eppointed Agents for the Microscopes of Zeiss, a supply 
which is kept in stock. 


TE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge, » 





The PHYSIOLOGICAL ART O®NEVER FORGETTING 
unlike Mnemonics, “His method 4g, physiolugical d scientific i 
the higĦest degree” —DR, WILSON Prof, Le sette gave me a new 
emory.”- JUDAH P., BENJAMIN, 
Q.C. “It is a perfect memory sys. 
tem.”—The Weekly Budget, “ By lts 
not have known itso well.”—C 
MON, Esq. “Every day I am a proof 
to myself that your Method is really the Instantaneous Artof Learni 
and K L'ABBE MALATRAY. " As to the “Never 
—MAJOR 







instrumentality I mastered an ab- 
~struseand extensive Work of Science 
in one reading. IfI had read it 100 
times by my naturedmemory I ould 


NEGRETTI & ZAMBRA’S 
ASTRONOMICAL ANI LOOK-OUT TELESCOPES. 
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UNIVERSAL TELESCOPE. 
Terrestrial and “stronémical Powers. : 
£5 5s. 0d., £6 


Lilustrated and Descriptive Price Lists Posted Free, 


NEGRETTI & ZAMBRA, z 
OPTICIANSgAND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, . 


HOLBORN VIADUCT, 


- Branches :— = 
45, CORNHILL, & 122, REGENT STRIET, LONDON, 


i 


6s, Od. £8 8s. Od., and £10 10s, 0d, “= 
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CITY AND GUILDS OF LONDON 
° INSTITUTE. 
. CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 


Prof. AYRTON, F.R.S., will continu®his Course of Lectures on ‘‘ Some 
of the Industrial Applications of Electricity,” on FRIDAY, May 14, at 
5 pit. Subjects :—May 14 and 21, “ Jhe Electric Transmission of Power”; 

ay 28, “ Electric Locomotion.” 

Peragns who have not already joined the Course can do so on payment of 


ate ot Se 
m PHILIP MAGNUS, Director and Secretary. 





- 2 
‘The Governors of HULME’S CHARITY 


will proceed in the early Autumn to elect a HEAD MASTER for the 
HULME BOYS' GRAMMAR SCH JOL, now in course of erection 
near Alexandra Park. Manchester. The School is for 400 Boys between 
the ages of seven and sixteen, and chiefly if not entirely day scholars. 
The fees are by the scheme to be fixed at not less than £5 nor more than 
Z10a year. Extra feesare payable for Greek and practical instruction 
in Natural Sciences. Scholarships and Exhibitions will be founded. 
The Head Master must be a Graduate of some University in the 
United-Kingdom. His salary will be £150 a year, besides Capitation 
ire of not Jess than £2, nor more than £4. Copies of the scheme may 
be obtained from Mr. T. C. Davies CotLey, 8, John Dalton Street, 
Manchester. Applications, stating age and experience, accompanied 
with 25 Printed Copies of Testimonials, must be sent to Mr. CoLLEY on 
or before June 30, 1886. 


ST. BARTHOLOMEW’S HOSPITAL 
; AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
` TION EXAMINATION. 


Two Classes are held at St. Bartholomew’s Hospital in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Examin- 
atign at the University of London—from October to January, and from 


March to June. Fee for the Course of Three Months, £10 ros. 
PRELIMINARY SCIENTIFIC EXAMINATION. 


Two Classes are held in the Subjects required for the Preliminary Scien- 
tific Examination, and both include all the Subjects and Practical Work ; 
one Class begins on October 4, and continues till July r2; a second Class 
beging on September rst, and continues till January 15. 

eferal Biology—T. W. Shore, M.B., B.Sc. Lond. 

Chemistry and Mechanical and Natural Philosophy—E. Womack, M B., 
B.Sc., Demonstrator of Natural Philosophy to the Hospital. 

Fee for the whole Course (to Students of the Hospital), £rīo ros. ; to 
others, £12 125. 

For further particulars, 
tholomew’s Hospital, E.C. 

A detailed Syllabus of the Classes forwarded on application. 





apply to the Warven of the College, St. Bar- 











SELBORNE SOCIETY for the PRESER- 

è VATION of BIRDS, WILD FLOWERS, &c.—Cards of Membership 
for PLUMAGE and other Sections Now Ready. To Subscribers and 
Donors a certain number of /rce Cards of Membership are issued for 

- distribution —Address, Gro. A. MusGravE, Esq., 45, Holland Park, W. 


BIOLOGY.—Wanted, a Tutor for Lond. In- 


termediate Correspondence Classes. State Qualifications and Terms 
per hour.—‘‘ B.Sc.,”” 54, Nelson Square, S.E. 


PRELIM. SCI. and FIRST B.Sc.—Rapid 
Coaching by Practical Tutor. Over_4o Successes —Apply by Letter, 
Wm. Hitt, M.B., B£ Lond., 37, Cornwall Road, W. 


QUARTERLY JOURNAL OF THE GEO- 
LOGICAL SOCIETY from 1870 to 1879, ten years, inclusive, FOR 
SATT: 41 Vols., in good condition. —Apply to Dr. HoLDeEnN, Sudbury, 
Suffolk. 

















TO LIBRARIANS OF FREE LIBRARIES, &c. : 
FOR SALE, 39, Vols. issued by the Palzon- 


tographical Society, commencing 1854.—Apply to G. Ee MOBERLY, 
Cottesmore, Brentwood, Essex. 


SECOND EDITION?’ 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. @ 


“A CATALOGUE OF CHEMICAL APPARATUS; 


PLLUSTRAPED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


«Most Complete and Cheapest List of Apfttratus. 


JOHN J. GRIFFIN“anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 





‘ 












"LIVING SPECIMENS FOR THE MICROSGOPE. 


gold MEDAL awarded at the FISHERIES EXHIBITION t8 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Elvers or young Eels, with drawing 
and description. He also sent out Perch Spawn, Fredericella sultana, 
Paludicella Ehrenbergi, Br@chionus pala, Asplanchna priodonta, Limnias 
ceratophylli, Leptodom hyalina, Argulus foliaceus ; also Hydra, Ameba, 
Vorticella, Crayfish, ‘Bnd other Specimens for (Huxley and Martin’s) 
Biological LaBoratory work. : wa 
Weekly Announcements will be made in this place of Organisms T. B. is 


supplying. f 
Specimen Tube, One Shilling, post free, 
Twenty-six Tubes in Course of Six Months for Subscription of £1 18. 
or Twelve Tubes fog 108. Sd. 

Portfolio of Drawings, Eleven Parts, 1s. een. 


PETROLOGY OF THE CHANNEL 


ISLES. bg 
AMORPHOUS, PORPHYRITIC, and SPHERULITIC RHYOLITES, 
FELSITES, APLITES, PIORITEQ. SYENITES, CLAYSTONE 
PORPHYRIES, ARGILLACEOUS ALES, CONGLOMERATES 
Series of 24 2-inch Specimens 4s. 6d. (free to any part of United Kingdom). 


Micro Sections (Mounted) of the above :— 
Spheerulitic Rhyolite se se se ee se we 2S. Od. 


Others se see ame ses see tee mme om omme tte Is, 3d. 
SINEL & CO. JERSEY. 


12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. `; 


Carefully Sele&ted and Named Specigens. 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 


The 12 Slides post free in Box for xos. 9a 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MANCHESTER. 


SIX PRIZEeMEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections especially adapted forTeaching as supplied to Scienci 
and Art Department, and used hy a Lecturers and Teachers in 


. Great Britain, &c. , 
New and Rare Minerals constantly arriving from all parts for selection o 
Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, 


83; CHARLOTTE STREET, FITZROY SQUARE, LONDON 
Established 27 Years in London. e 


CABINETS FOR MINERALS, 
FOSSILS, &c. . 





[467 | 
-9 





[503 " 





6 DRAWERS, 20 INCHES HIGH og æ æ 2IS 
10 39 39 39 3 see 45E 
8 ” 26 ” ” Ge avn caa BBE 
12 a 39 ’ sce cee eee HE 


3 9 
NATURALISTS GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 


MINERALOGY AND GEOLOGY. 


Mr. HENSON’S LATEST ARRIVALS ARE® 
FINE SPECIMENS OF THE NEW MINERAL ZUNYITE AN 


GUITERMANITE. Atso:— 

VERY MAGNIFICENT FIRE OPAL, Mexico; FOWLERIT: 
America; BLUE CELESTINE, Sicity; RUBY, SILVER, Cui 
ATELINE, Sictty; HEULANDITE, Icetanp; EPISTILBITE, Ic 


LAND; CERVANTITE, ITALY. 
NE, SINGLE AND GROUPS C 


VERY LARGE AND @F 
CRYSTALS, OF LIEVRITS. 

NOLLECTIONS FOR THE STUDY OF MINERALOGY, GE 
LOGY, OR PETROLOGY MARE UP FOR ANY AMOUNT. 

A Large Series of ROCKS, also CROSCOPIC SECTIQNS of t 


same. 
Listson Application. Hammers, CRisels, and Hammer Straps. 


PRIVATE LESSONS AND EVENING CLASSE 
BLOWPIPE CASES AND APPARSTUS. ° 
CATALOGUES FREE. e 


SAMUEL HENSON, 
| 277, STRAND, LONDON, 
Oppesite Norfolk Street. 
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- Sales by Auction. 


*VALUABLE COLLECTION OF BIRDS’ SKINS, &c.® 


WR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on TUESDAY, i 
May 18, at half-past 12 precisely, the unique‘Collection of Birds’ Skins, ' 
formed By R. CHoLMONvELEY, Esq., of Coffdover Hall, Shrewsbury, 
all in the most perfect condition. ‘To be offered age whole in one lot 
(136% Birds’ Skins), and comprising Audia, Ibis, Phalalea, Pacrocorox, 
Pleas, Pheasants, Woodpeckers, Ducks, Jays, Owls, ites, Fly- 
catchers, Pigeons, Cuckcos, Partridges, Parrots, Hawks, Melliphago, 
Bull-bulls, Cockatoos, Estielda, Sitella, Oriole, Barbet, Crows, King- 
fishers, Humming-Birds, and Rectarinea, Minahs, Big-bills, Beaters, 
Pittas, Vidua, Plovers, &c. Also a large number of duplicates, together 
with other specimens cf Natural History, &c. 


On view the Day rior from®% till 5, and Morning of Sale, and 
- Catalogues had. 
— $ 


‘he Valuable Collectioneof BIRDS’ SKINS formed by the late SIR 
WILLIAM JARDINE, Bart., of Jardine Hall, Lockerbie, Scotland. 


MESSRS. PUTTICK & SIMPSON will 


Sell by Auction, at their House, 47, Leicester Square, London, W.C., in 
JUNE, the valuable Collection of l'irds’ Skins formed by the late Sir 
VILLIAM JARDINE, Bart. ‘This Collection contains between 6oco and 
gcoo specimens in a most excellent state of preservation. Among the 
collection are many types, and all are labelled with name and country. 


Catalogues on receipt of 2 Stamps. 














PRIVATE SECRETARYSHIP desired by 
a LADY. Scie..tific Work preferred. Second Class Mathematical 
Tripos, Cambridge.—I. C., 25, Torrington Square, W.C. 

e EENE 
° NW Ready. Price ss. 


s 
THE JQURNAL OF THE ANTHROPO.- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND, 
Vol. XV , Part 4, May 1886, contains Papers by Theodore Bent, M A., 
J. W. Crombie, M.A, A. W. Howitt, F.G S., E. H Man, F.R.G.S., 
R. Munro, M.D., and A. L Lewis, F.C A., and the Report of the 


Annual General Meeting, with he President’s Anniversary Address. 
Title Page and Index to Vol. XV. 


London: TRUENER & CO., Ludgate Hill. 


——__ _-_4.- 


CHE JOURNAL of MENTAL SCIENCE. 
Edited by Dr. D. HACK TUKE and Dr. GEO. H. SAVAGE. 
April 1886. Price 3s. €d. J. and A. CHURCHILL, New Burlington 
Street, London. Includes Articles on Drunkenness in Relation to 
Criminal Responsibility; the Psychological Bearings of the Recent 
Matriculation Examinaticn of the London University ; Lord Bramwell 
on Crime and Insanity ; Lord de Mauley on a Court of Lunacy; the 
New Lunacy Bil, &¢—N.B. Copies of the article cn the recent 
Matriculation Examination of the London University can be obtained 
of My Worrr, Printer, High Street, Lewes. Price 6d. 

' A distinguished physician writes to the “ Jvurnal of Mental Science ” :— 

1 was pleased to read ‘Triboletes.’ The Examiners of the London 

Jniversity are doing a great deal of mischief all over the country. They 

re abusiag irresponsible power toa distressing extent. Nothing but sharp 

riticism, poigt-blank, will have any effect upon these thick-hided pedants.” 


WATTS’ MANUAL OF CHEMISTRY 
(BASED ON FOWNES’ MANUAL). 


PHYSICAL AND INORGANIC CHEM- 
ISTRY. gs. ° 


‘HEMIS®RY of CARBON-COMPO 


or, ORGAWIC CHEMISTRY. 
Professor of Chemistry in the 


London: J. 














UNDS; 
Edited by Dr, TILDEN, F.R.S., 
Mason College, Birmingham. ros. 


& A. CHURCHILL. 





Just Published, Secomd Edition, Greatly Enlarged, Crown 8yo, 5s. 


THE COLLOQUIAL FACULTY FOR 
LANGUAGES: | 
EREBRAL LOCALISATION AND THE NATURE OF GENIUS. | 
TENTAMEN PHYSIOLOGICUM. 
By WALTER HAYLE WALSHE, M.D. | 
| 


J. & A. CHURCHILL, 11, Sew Burlington Street. 


WEAK AND DERXMCTIVE SIGHT. 


SPECTACLES scientificallyg@upted to remedy impaired vision by Mr. 
“KLAND, Surgeon, daily, at HORNE & THORNTHWAILIE'’S, 
sticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
: lass thirty years n@de an especial study of the op 
remedy the defects of the astigmatic or weak sighte ? 
ce, combined with his medical knowledge, enables him frequently to 

ieve even the otherwise hopeless cases. Sufferers should read his i 


mphlet, “ Hints on Spectacles” sent post-free for six stamps.- 416, Strand, 
mdon. 4 | 
e 
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a Contents. - 
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‘« Perhaps the most remarkable characteristic of Miss Clerke’s 
book is the constructive skill which has enabled so vast a theme 
The 
broad range which it cowers will have been fairly indicated by 
‘the subjects that have been glanced gt "in this article. But ¢ 
deliberate and careful perusal of the book itself cou% alone give 
any fair notion of the ability with which the contents of it: 
pages have been selected and arranged. Exactly the fact: 
which are the most worthy of bétng told in such an historica 
sketch have been seized upon and fitted into place. The worl 
is essentially what it promised to Be: a Popular History. 

t The industry and care which have been devoted to the task 
are manifest in the fact that more than one thousand authoritie 
have been consulted during the preparation of the book. On: 
thousand and three direct foot-note references are made to th 
sources from which the information has been drawn ; and i 
must by no means be lost sight of that this wealth of referenc 
has a value beyond the mere facilities which it affords for th 


to be efficiently dealt with within the limits of 450 pages. 


verification of statements.” i 


NATURE. è G 
“© We have read this book with very great interest and Fit 
no little pleasure. The authoress has modestly described he 
‘History of Astronomy’ as a popular work. We certainly hoy 
that the book will be as popular as it deserves, #@l that it wi 
be widely and extensively read. We think, how€ver, that fe 


men of science who use@his book will think that it ought tot 


PRICES. 4 s. a. ; . : x 
e K G E classed as a popular vork in the ordinary acceptation. Tt migl 
aa yiti tain ORR 2 2 0 | be more correctly described as a mastétly exposition of tl 
Stand ith i ij a4 ae results of modern astronomy in those departfftents now usual 
ODE ERE ak e i 3.3 0 characterised as physical. The work has been most skilful 
Stand, with 2 Eye-pieces, 4-in and faithfully executed, and we heartily recommend it to eve 
and 2-in, Object-glasses, one who is interested in @he noblest of the sciences.” 
Fine Adjustment, Irjs Dia- Ps 
phragm, Double Mirror, in DEMY. é 
Case... .. wt ww. 46 4 0 : en . . 
i « Miss Clerke’s volume deserv d will doubtless obtain 
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e 


Edinburgh: ADAM & CHARLES BLACK. 


s ’ 
May 13, 1886) 





NATURE 





e xi 
SUBSCRIPTIONS to “ NATURE!” a 
5 : $ s, Ze 5 ¢ 
a ean cata SLAM? & 
Quarterly, o os ea wss ee ee 7 6 ae a 


Te the United States, the Gontinent, and all place 
within the Postal Union :— e 


es. d. 

a Yearly. 2... eee ee ee we 30 6 
Half-yearly. 2... 0. 2 ee eee I5 6 
Quarterly. . ®.... >» 8 0 


ERTISEMENTS. 


Thage Lines in Column 25. 6d. gd. ge Line after. 
£ 


CHARGES fos ADV 


One-Eighth Page, or Quarter Column . . og 6 
Quarter Page, or Half a Column ..... 215 0 
Half a Page, ora Column ........ 3 5 0 
Whole Page .. .@.......4.., 6 60 


Money Orders payable to MACMILLAN & CoO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biavy of Societies 
LONDON 


THURSDAY, MAY 13- 
Rovat SOCIETY, at 4.30.—On the Structure of the Mucous Salivary Glands : 
N. Langley, F.R.S.—On the Computation of the Harmonic Com- 

ponents of a Serid& representing a Peenomenon recurring in Daily and 
Yearly Period§: Lieut.-General Strachey, F.R,S.—On the Sympathetic 
Vibrations of Jets : Chychester A. Bell.-- Intensity of Radiation through 
TurbigeMedia: Capt. Abney, F.R.S., and Major-General Festing- 

MATHEMATICAL SOCIETY, at 8.—On Cremonian Congruences contained in 
Linear Complexes: Dr. Hirst, F.R,S.—On Airy’s Solution of the Equa- 
tions of Equilibrium of an_ Isotropic Elastic Solid, under Conservative 
Forces: W. J. Ibbetson.—On the Complex of Lines which meet a Uni- 
cursal Quartic Curve: Prof, Cayley. F. R.S.—Solution of the Cubic and 
Biquadratic Equation by means of Weierstrass’s Elliptic Functions : Prof. 
Greenhill.—On the Converse of Stereographic Projection and on Con- 
tangential and Coaxal Spherical Circles : H. M. Jeffery, F.R.S. 

SOCIETY oF TELEGRAPH-EN@INEERS ANIg ELECTRICIANS, at 8.—Long- 
Distance Telephony: W. H Preece, F.R.S. 

ROYAL INSTITUTION, at 3.—The Alkaloids: Prof. Dewar, F.R.S. 

PARKES Museum, at 8.—Recent Investigations on Well Waters: R. War- 


rington, F.C.S. 
FRIDAY, May 14. 

ROYAL INSTITUTION, at 9.—Suspended Crystallisation : Prof. John Millar 
Thomson, F.C.S. 

QUEKETT MICROSCOPICAL CLUB, at 7.30.—Exhibition of Nlicro-Photo- 
graphs with the Lantern: Mr. F. H. Evans. 

SATURDAY, May 15. 

Socyety or Arts, at 3.—Induction : Prof. George Forbes. 

Ro var (NSTITUTION, at 3 —How to Form a Judgmenton Musical Works : 
Prof. Ernst Pauer, (With Musical Illustrations.) 

MONDAY, MAY 17. 
Sodizty or ARTS, at 8—Animal Mechanics: Dr. B. W, Richardson, F.R.S. 
VICTORA INSTITUTE, at 8. 
e TUESDAY, May 18. 

Zootocican Society, at 8.30.—On a Male Specimen of Rhipidornis 
guglielmi-tertii: Dr. A. B. Meyer.—Descriptions of New or little-known 
Earthworms, together with an Account of certain Structural Variations 
exhibited in Perionyx excavatus; Frank E Beddard.—Remarks on the 
Species of Wild Goats, and their Distribution : Mr. Sclater. 

Society or ARTS, at 8.—Japanese Art Work: Erne®t Hart. 

INSTITU @pN OF CIVIL ENGINEERS, at 8,—Modern Machine-Tools and 
Workshop Appliances for the Treatment of Heavy Forgings and Castings : 
Wilia® W. utse — Ballot for the Election of Members. 

STATISTICAL SOCIETY, at 7.45.—Occupations of the People of the United 
Kingdom, 1880-8: + Charles Booth. 

ROYAL INSTITUTION, at 3.—The Function of Circulation: Prof. Arthur 
Gamgee, F.R.S. e 

GRESHAM CoLLec®, at 6.—The Orbits of Comets: Mr, Ledger. 

WEDNESDAY, May 19. 

Rovat MeteéRoiocicar SOCIETY, at 7,—The Severe Weather of the Past 
Winter, 1885-86: Charles Harding.—Description of an Altazimuth Ane- 
mometer for Recording the Vertical Angle as well as the Horizontal 
Direction and Force of the Wind: Louis M. Casella.—Earth Tempera- 
tures, 1881-85: Willam Marriott—Note on the After-Glows of 1883-84: 
Arthur W. Clayden, M.A. 

GRESHAM COLLEGE, at 6.—The Orbits & Comets(continued) : Mr, Ledger. 


THURS @AY, MAY 20. 


ROYAL SOCIETY, at 4.30. 

CHEMICAL Society, at B.— t for the Election of Fellows. 

ROYAL INSTITUTION, at he Alkaloids: Prof. Dewar, F.R.S. 

GRESHAM CoLLEGE, at 6 The Tails of Comets : Mr. Ledger. 
FRIDAY, May 21. 


ROYAL INSTITÐCIEN, at 9.—The Forms of Seedlings: Sir John Lubbock. 
GRESHAM COLLEGE, at 6.—The Stuff of whiéh Comets are made igMr. 


Ledger. @ 
SATURDAY, May 22. 
SOCIETY oF ARTS, at 3.e-Electrical Measurement: Prof. George Forbes. 
Rovat BOTANIC s CIETY, at 3.45- 
Rovat InsTiTu@ION, at 3.—~Musical Criticism: Prof. Pauer. 
® 
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*LECTURES INTRODUCTORY TO. By A. V. DICEY, B.C.L., of the Igner Temple, Barrister-at-Law, Vinerian 
Professor of English Law, Fellow òf All Souls College, Oxford; Hon. LL.D., Glasgow. Second Edition. Demy 8vo. 
12s. 6d. ; > 

MR. GLADSTONE, in his speech in the House of Commons, April Sth, said :— . 


« lo not know whether many gentlegien here may have read the valuable work of Prof. Dicey on the Law of the Constitu- 
tion. No work I ever read brings out in a more distinct and emphatic manner the peculiarity of the British Constitution in one 
point to which, perhaps, we seldom have occasion to refer, viz. the absolute supremacy of Parliament.” 
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THE ILIAD. Books Ito XII. F£dited, with English Notes and 
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Apology, Cgito, and Phaedg of Plato. Translated into English by F. J. CHURCII. .18mo. 45. 6d. 


ee A NEW NOVEL BY HUGH CONWAY. 
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t A Family Affair.” Three Vols. 


Crown 8vo. 315s. 6d. 


A TREATISE ON ELEMENTARY STATICS. By JOHN GREAVEs, 


M.A., Fellow and Mathematical Lecturer of Christ’s College, Cambridge. Crown 8vo. 65. 6d. 
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Irish Markets of the week. 

Thespecial attention of Land Agentsis directed to the AGRICULTURIST 
as one ofthe best gxisting papers for Advertising Farms to be Let and Estates 
for Sale. ° 

Advertisers a dressing themselves to Farmers will find the AGRICUL. 
TURIST a firSt-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance, 14s. 

Offices—377, Hig) Stret, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 

e 








Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paperg Auto-Circulars resemble 
writtenglett@s. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London, and 52, Princess Street, Manchester. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
K e Licensing, Legal, and Parliamentary Matters. 








REVIEW or THE MALT AND Hor TRADES; AND WINE AND Spirit TRAPE © 
RECORD. . 


The Organ of the Country Brégvers. ° 


‘t The Brewers’ Guardian ” is published on the evenings of every alternate 
Tuesday, afid is the only journal officially connected with brewjng interests. 

Subscription, 16s. 6¢. per annum, post free, dating fromany quarter-day. 
Single Copies, rs.each. Registered for trafftaission abroad, . 
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“= SOLD - IN ENGLAND ` 


N E- y E R BEFORE AT THE PRICE. 


BARBER’ AND COMPANY’S RICH SIRUPY ONFA: CONGO. `. 


fe “This Season's | Growth, ” One Shilling and Sixpence per Ib. 
e 


Compare it with that sold by others at 2s. or 2s. 6d. 


A TEA ABOUNDING IN STRENGTH AND QUALITY. 
23 Tbs. free by Parcels Post for 4s. 3d. ; 44 Ibs. for 7s. 6d. ; 3 64 Ibs. for 1054 ; 84 Ibs. for 145, ; 


° 
ro4 Ibs. for lp 


BARBER & COMPANY, 274, Regent Circus, Oxford Seen. 61, Bishopsgate §treet, E.C.: 


102, WESTBOURNE GROVE, W.; 
BOROUGH, LONDON BRIDGE; 
BIRMINGHAM; I, 
SPREET, BRISTOL; 


147, 


KING’S CROSS, N. 
NORTH STREET, BRIGHTON ; QUADRANT, NEW STREET, 
CHURCH STREET, LIVERPOOL ; 93, MARKET STREET, MA 

FISHERGATE, PRESTON ; and 60, CHURCH ROAD, HOVE. 


42, GREAT TITCHFIELD STREET, W.; THE 


HESTER ; 38, CORN 


TWO POUNDS SENT FREE “DAILY” WITHIN A.RADIUS OF THREE MILES, 





THE 
“National Standard” 


GAS 





NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 
er 4, ROYAL EXCHANGE; 


FRY’S PURE 


CONGENTRATED 
sotunts COCOA 
Prépared by a new and special scientific process 
Securing extreme*solubility, and developing 
the finegt flavour of the Cocoa, 











pe Saving 50 per cent. on 
your Gas Bill 
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PNVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S 
WATCHES. 
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GLASGOW AND THE 
HIGHLANDS. e 


S U Mi MER 
(Royal route vid Crinan and 


on À 2 Caledonian Canals.) 


IN 


“=== TOURS - 


Royal Mail Steamer “COLUMBA” or “IONA” fore 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a 
in connection with Express Trains from London and ‘the 


South, conveys IN SCOTLAND 


ing passengers 
for Oban, Fort 

Lochawe, Skye, Gairloch, Staffa, 
Official Gitide, 3d. ; 


William, "Inverness, 

Iona, Glencoe, Islay, Sternoway, &c. 
. by post, or at Railway Bookstalls 
Time Bill with Maps and Fares 







Illustrated, 6d. and 1 
throughout England. 
free from the owner, 


DAVID MACBRAYNE, 119, HOPE ST., GLASGOW. 


Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S. COR 


FLOUR 


Is & Household Requisite of constant utility. 


NOTE »—Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. 


1s¥erior kinds, 


asserting fictitious claims, are being offered for the sake of extra profit. s 
— Oe 








r n 
Erited by RICHARD CLAY AND Sons, at 7 and 8, Bread Street Hill, 


Macf_Lan AnD Co., 
e 


Queen V Victoria Street, in the City of London, mdy Published by 


at the Office, 29 and 30, Bedford Street, Covent Garden. —Tuurspay, May 13, 1 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE ° 


“To the solid ground 
Of Nature trusts the mind which builds Jor aye.” —WorDsWoRTH 








* No. 864, VOL. 34] 


THURSDAY, 


MAY 20,1886 


[PRICE SIXPENCE 








Registered as a baat ate at the General Post Office] 


[All Rights are Reserved 





THE 


DAVEY SAFETY MOTOR. 


(DAVEY? S PATENT). 








a 
ror e THE MOST 


PUMPING ECONOMICAL MOTOR 


G Water 
3 AND 


Driving Small Machinery. 





Cost of fuel one farthing per horse- 
power per hour, 





Testimonials and Catalogues free on 
Application. 


JATHORN T DAVEY, &CO., LE LEEDS. íis 


BINOCUL R TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently poitable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 


BINOCULAR TELESCOPE, 


to adjust it to the width of the 
eyes, in Solid » Sling Leather 
Case z 5 





. £5 





LMustrated Catalogueof Binoculars post 
free. 





JOHN BROWNING, 
_ 68, STRAND, LONDON, W.C. 





< R. & J. BECK'S 
NEW MICROSCOPE, 


“THE * STAR?” 


PRICES. x s. a. 
Stand, with 1-in, ae 
glass seat is ; 22 0 
Stand, with r -in, and tne 
Object- lasses ... . 3 3 QO 
Sta: ith 2 Eye-pieces, 4-in, 
d g-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... . -~ ow 44 0 


full DnA Pamphlet sent 
Application to 


8d. BECK: 68, Cornhill, London, E.C. 


«GOLD MEDAL, 
International Jnventions „Exhibition, 1885. 
e 





NEGRETTI & ZAMBRA’S 
ASTRONOMICAL AND LOOK-OUT TELESCOPES. 
am. E 























UNIVERSAL TELESCOPE, 
£55 Terrestrial and Astronomical Powe. 
5. 


Od., £6 6s. Od. £8 8s. Od, and £10 10s, 0d. 
Žllustraigi and Descriptive Price Lists Pusied Fe cee 
NEGRETTI & ZheMBRA,- 


OPTICIANS AND SCIENTIFIC INSTRUMERT MAKERS 
To Her Majesty THE QuEeN, 
TOER OR N VIADUCT, 
ranches :— 


45, CORNHILL, & 122, REGENT STREET, LONDCN, 


with turning motion in centre © 


o 
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CITY AND.GUILDS OF LONDON 
i v INSTITUTE. 
CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 


Prof. AYRTON, F.R.S., will caatinue his Course of Lectures on “‘ Some 
of the Industrial Applications of Electricity,” on FRIDAY, May 21, at 
p.m. Subjects :—May 21, “ The Elecfic Transmission of Power”; May 28, 


A Electge Eacomotion: 
or vdio have not already joined the Course can do so on payment of 
afee of 5s. 
é PHILIP MAGNUS, Director and Secretary. 
vw 


“ROYAL GEOGRAPHICAL SOCIETY. 


The Anniverfary Meeting will be held (by permission of the Chancellor 
and Senate) in the Hall of the University of London, Burlington Gardens, 
on ‘MONDAY, May 24, at 2.30 p.m., the Most Honourable the Marquis 
oF Lorne, President, in the Chair. 

The Dinner will take place at Willis’s Rooms, King Street, St. James's, 
at 7 o'clock on the same day. 

The Most Honourable the Marquis or Lorne in the Chair. ; 

Dinner Charge, 21s., payable at the door; or Tickets may be had and 
Placestaken at 1, Saville Row, Burlington Gardens, W., up to noon on Satur- 
day, May 22. 

The Friends of Fellows are admissible to the Dinner. 


The Governors of HULME’S CHARITY 


will proceed in the early Autumn to elect a HEAD MASTER for the 
HULME BOYS’ GRAMMAR SCHOOL, now in course of erection 
near Alexandra Park, Manchester. The School is for 400 Boys between 
the ages of seven and sixteen, and chiefly ifnot entirely day scholars. 
The fees are by the scheme to be fixed at not less than 45 nor more than 
40a year. Extra feesare payable for Greek and practical instruction 
in Natural Sciences. Scholarships and Exhibitions will be founded. 
The Head Master must be a Graduate of some University in the 
qt Kingdom. His salary will be 4150 a year, besides Capitation 

ee of not less than £2, nor more t 44 Copies of the scheme may 
be obtained from Mr. T. C. Davies COLLEY, 8, John Dalton Street, 
Manchester. Applications, stating age and experience, accompanied 
with 25 Printed Copies of Testimonials, must be sent to Mr. Cottey on 
or before June 30, 1886. 


ROYAL INSTITUTION OF GREA 
BRITAIN. : 
ALBEMARLE STREET, PICCADILLY, W. 


Thursday Next (May 27), ate p.m., Prof. ALEXANDER MACALIS- 
TER, M.D., M.A., F.R.S., First of Three Lectures on HABIT asa 
FACTOR in HUMAN MORPHOLOGY. Half-a-Guinea the Course. 

Saturday (May 29), at 3 p.m., Prof. G. G. STOKES, M.A., D.C.L., 
LL.D., President of the Royal Society, First of Three Lectures on 
LIGHT, with Special Reference to Effects resulting from its Action on 
various Substances. Half-a-Guinea. 


Subscription to all the Courses in the Season, Two Guineas. 


LINNEAN SOCIETY, Burlington House, 


Piccadilly.—The Anniversary Meeting of the Society will be held at the 
- Society’s Apartments on MONDAY, May 24, at 3 o'clock precisely, for 
the Election of a Council and Officers for the ensuing year, and other 


business. 
B. DAYDON JACKSON, Secretary. 


. ZOOLOGICAL SOCIETY OF LONDON. 
DAVJS LECTURES, 1886. 


A Series of Lectures upon Zoological Subjects will be given in the Lecture- 
Room in the Society’s Gardens, Regent's Park, on Tnurspays at Five 
p.m., commencing June 3. 

DATE 
1 Thursday, June 3 «. 




















LECTURER 


SUBJECT 
Prof FLowER, LL.D., 


Pigs and their Allies $ 
Dr. ST. GEO. MIVART, 
F.R.S. 


2 3 n 10 .. The Study of Zoology 
Ped 3 s 17 + Scorpions Prof. E. R. LANKES- 
è TER, F.R.S. 
4 ” s 24 «+ Beavers . JE HARENG; Esq., 
5 ns July x ®. Some of the ways in which} Prof.) F. JEFFREY 
Animals Breathe BEPL, M.A. 
6 ” ay Be Byes se ose oee ee F. E. BEDDARD, Esq., 
bd , M.A. 
K 5 e” 15 » Swifts and Swallows... Pi la SCLATER, Esq., 


These Lectures will be free to Fellows of the Society and their friends, and 
to other Visitors to the Gardens. 
P. L. SCLATẸR, Secretary. 


STUDENTS, BACHELORS, and 


e Others.—Summer Residence and Boardin a Splendid House. Neigh- 
bourhood noted for Healthiness and Scenery. Entire or Partial Assıst- 
ance given by First-Class B.A. London.—Address care of NATURE. 


BOOKS (Seceadhand), Miscellaneous, Re- 
mainders, &c.&C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E C. Catalogue free onreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased e 


a 





To 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, ' 
Who last week sent to his Subscribers the Entomostraca Lynceus harpe, 
with drawing and descriptio®. He also sent out Elvers or youhg Eels, 
Plumatella repens, Fredericella sultana, Brachionus pala, Asplanchna prio- 
donta, Limniagceratophylli, Leptodora hyalina, Argulus foliaceus, Yolvox 
globator ; also Hydra, Amceba, Vorticella, Crayfish, and other Specimens 
for (Huxley and Martin's) Biological Laboratory work. 

Weekly Announcements will be made inthis place of Organisms T, B. is 
supplying. e 


Specimen Tube, One Shilling, postfree. 


Twenty-six Tubes in Course of Six Months for Sulacription of Hr 1S. 
or Twelve Tubes for 10s. 6d. a 
PortfoM of Drawings, Eleven Parts, xs. each. 


PRIVATE SECRETARYSHIP desired by 


a LADY. Scientific Work preferred. Second Class Mathematical 
Tripos, Cambridge.—I. C., 25, Torrington Square, W.C. 


PETROLOGY OF THE CHANNEL 


ISLES. 
AMORPHOUS, PORPHYRITIC, and SPHAERULITIC RHYOLITES, 
FELSITES, APLITES, DIORITES, SYENITES, CLAYSTONE 
PORPHYRIES, ARGILLACEOUS SHALES, CONGLOMERATES, 








Series of 24 2-inch Specimens 4s. 6d. (free to any part of United Kingdom). 
Micro Sections (Mounted) of the above :— 





Spheerulitic Rhyolite seg + = 2s, od. 
Others see see see sre see oee en e 1s. 3d. 
SINEL & CO., JERSEY. [467 





12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 
Carefully Selected and Named Specimens, 


MOUNTED OPAQUE FOR BINOC®LAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 


The 12 Slides post free in Box for ros. 9d. 


EDWARD WARY, F.R.M.S., 
249, OXFORD STREET, MANCHESTER. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collectionsespecially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. . : 
New and Rare Minerals constantly arriving from all parts for selection o 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS; 
The Largest Variety in England. 
New Catalogues and Lists onapplicatión to— b 
JAMES R. GREGORY, « 
38, CHARLOTTE STREET, FITZRO® SQUARE, LONDON, 
Established 27 Years in London. e 


CABINETS FOR MINERALS, 
* FOSSILS, &c. 


[503 





Lid 


6 DRAWERS, 20 INCHES HIGH see e BIB, 
10 ” 39 ” ” . oe 45S. 
8 ” 26 @ 5, ” sù tee da 288, 
12 +4 528. 


39 a9 9 PaA, = 
NATURALISTS’ GLASS-CAPPED BOX¥S, ROUND AND 
RECTANGULAR, FROM ONE, SHILL NG PER DOZEN. 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


___%8, NEWGATE STREET, EC. 
ROCKS, MINERALS, FOSSILS 
F. H. BUTLER, 


Assoc. R. S. Mines Lond., M.®®&} Oxon., L.S.A. Lond., &c. 
Successor to the late RNTALLING, 


180, BROMPTON ROAD, LONDON, S.W 


®Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci 
mens, from gos., or of Recent Shells, 120 Genga, 425. 
Cornish Minerals a Specialty. Characteristic Rock-sections from rs. 6d. 
APPARATUS SUPPLIED. LEssons@GIVEN. 


A Fine Series of the newly deseribed ST. ERTH PLIOCENE FOSSILS 
mcluding TunicaTa and HOLOTHURIA. 
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. FOURTH EDITI ON, Revised and Considerably glazed. 
*e 


‘SPECTRUM ANALYSIS. ` 


SIX LECTURES DELIVERED IN"1868 BEFORE THE SOCIETY OF APOTHEGARIES OF LONDON. 


BY 


SIR HENRY E. ROSCOE, LL.D. F.R.S., ` 


Professor of Chemistry in the Owens College, Victoria University, Manchester. 


FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 


ARTHUR SCHUSTER, Ph.D., F.R.S, i 


Professor of Applied Mathematics in Owens College, Victoria University. 


With Appendices and numerous Lilustrations and Plates. Medium 8vo. 215. 


e NATURE says :—‘ This is a fourth edition of a well-known book, and the joint authors have evidently taken some trouble tu 


bring the present edition up to date.” 


The Cambridge Revicw says :—‘‘ The result is that the book is the best we know both for the beginner in the subject and the 


advanced student.” e e 


e 
The Scotsman says a“ The additional information required 
ascertaineg fact has for the most part been embodied in a series of appendices attached to each lecture. 


to bring the book abreast of the present 


level of knowledge and 
Equipped with six pfates 


and upwards of a hundred diagrams, the work is valuable alike to the general reader and to the systematic student.” 


The Leeds Mercury says :—‘‘ There is no need to intimate to students of physical science that 


Roscoe’s ‘ Spectrum Analysis," 


as it now comes before us, is fully abreast of the most recent phases of this rapidly-growing subject, and is not less deserving of 


their full confidence than wefe the earlier editions. 


In this, which is the fourth edition, the lectures have been wholly revised and 
e 


almost entirely rewritten, and no effort has been spared to bring them up to date in all essential points.” 


MACMILLAN & CO., LONDON. 


CLARENDON PRESS SCIENTIFIC WORKS. 


COMPLETION of PROF. MINCHIN’S “STATICS.” 
Just published. 
A TREATISE on STATICS. By G. M. 
MINCHIN, M.A., Professor of Applied Mathematics, R.I.E. College, 


Cooger’s Hill. Vol. 11., completing the Work. Third Edition - 
fully Revised and Enlarged, Demy 8vo, cloth, r6s. cer 


*,* Vol. L, price gs., may be had separately. 
“ Bydar the best treatise on Statics that has appeared in the English 
language.” New Vork Nation. 


UNIPLANAR KINEMATICS of SOLIDS 
P AND FLUIDS. By the same Author. Crown 8vo, 7s. 6d. 
ACOUSTICS.. By W. F. Donkin, M.A., 
F.R.S. Second Edition. Crown 8vo, 75. 6d. 
EUCLID REVISED. Containing the Es- 


sentials qjthe Elements of Plane Geometry as given b Euclid in his 
first Six Books. With numerous Additional Preposinons and Exer- 
cises, Ed@ed by R. C. J. NIXON, M.A., Mathematical Master, Royal, 
ria ieee Institution, Belfast. Just Published, Crown 8vo, cloth, 
qs. 6d. e 
Part I., containing the first Four Books, paper boards, 3s. 6d. (Fust ready. 
“ We heartily recommgnd it to schoolmasters.”-© Yournal of Education. 


HOW & CO’S 
Geological Transparencies for the Lantern, 


Descriptive Catalogue on & pplication. 


WALKER’S SPECIFIC GRAV. BALANCE FOR ROCKS 
RALS. 


HOW & CO.’°S POCKET MICROSCOPE LAMP, 8s. 6d. 


MiCRO-PETROL0GY.—Seetions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Yachylites, Trachytey 
Andesites, Porph¥tites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime» 
stones, &c., price xs. 6d. each, 

JAMES HOW É CO., 73, FARRINGDON Street, LONDON. 
+ 


ELEMENTS 
METRY. By LUIGI CREMONA, 
of Mathematics in the University of Rome. 
LEUDESDORF, M.A., Fellow of Pembroke College, 
tas. 6d. 

u The mathematician will find the book a delightful piece of reading, an? 
it deserves the attention of all who are engaged in directing courses of study.” 


—Atheneum. 
COMPARATIVE ANATOMY of the 
VEGETATIVE ORGANS of the PHANEROGAMS and FERNS 
By Dr. A. DE BARY, Professor inthe University of Strasburg. ‘Trans 
lated and Annotated by F. O. Bower, MLA, F.LS., and D H. 
Scott, M.A., Ph.D., F.L.S. Royal 8vo, 225. 6d. 
s“ Calls for enthusiastic praise from all competent botanists." —Athencum. e 
“ Undoubtedly the best text-book on the subject.”—aAcadenty, 
GEOLOGY : CHEMICAL, PHYSICAL, and 
STRATIGRAPHICAL. By J. PRESTWICH, M.A., F.R.S., Pro; 
fessor of Geology, Oxford. Vol. I. Chemical and Physical. Koyal 
8vo, cloth, 25s. . 
"t Stands out from the long range of modern treatises."—Academy. | 
‘Prof. Prestwich is able to bring much of his original labgurs in the 
past to bear on the subjects under consideration, and so to exalt the work 
into a far higher position than that of an ordinary text-book,” —Geolagiral 
Magazine. e 


of PROJECTIVE GEO- 
For.Memb.R.S,Lond., Profesor 
Translated by CHuanti: 
Oxford. Demy 8vo, 


London: HENRY FROWDE, Clarendon Press Warehouse, Amen Corner, E.G. 
e 


Cloth. Illustrated. Price 2s. 6g- 


A SCHOOL FLORA for the Use of ELE- 
MENTARY BOTANICAL CLASSES. By W. MARS IALL 


WATTS, D.Sc. (Lond.), Physical Science Master in the Giggleswick 


Grammar School. as 
Lomdon : SIMPKIN, MARSHALL, & CO. 


WE AND DEFECTIVE SIGHT. 

SPECTACLES scientifically Adapted to remedy impaired vision by Mra 
ACKLAND, Surgeon, daily, at HORNE & THORNJHWALIE'S, 
Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study of the op; ical means necessary 
to remedy the defects of the astigmatic or weak-sighted eye, and this experi- 
ence, combineg with his medical knowledge, enables him frequently to 
relieve even tne otherwise hopeless cases. Sufferers should pead his 
pam hlet, ‘“ Hintson Spectacles,” sent post-freaggr six stamps.— 416, Strand, 

ondon. 

e 
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SWAN..SONNENSCHEIN &. 00:3 NEW LIST. 


" STEPNIAK’S NEW WORK, “THE RUS- 
SIAN STORM CLOUD ; or, Russia in her Ralation to her Neighbour- 


ing States,” is ready this day at all Booksellers’ and Libraries, 8vo. 
res. 


e 
THE “NATURALIST’S DIARY: a Day-Book 
of A®teorclogy, Phenology, and Rural Biology. Arranged and Edited 
by CHAS.. ROBERTS, F.R.S.C., LR.G@P., &c. With Coloured 
Flower Chart of urope. 8vo, limp cloth, pp. xlviii.~366, 25. 6d. 


P) 

“A Day Bogk of Meteorology, Phenology, and other truly rural ‘ologies. 
arranged for the ®egistration of all kinds of observations as to the weather, 
crops, Migrations of Birds, &c., &c., which, properly noted, will make every 
man his own White of Selborne. . . . It contains a page for each day, wit 
lists of ses, Al wers, birds, beasts, and fish to be looked for.... Altogether 
a delightful device.’—Saturday Review, May 15th. 


KIRBY’S ENTOMOLOGY. 
ELBMENTARY TEXT-BOOK OF ENTO- 


MOLOGY. By W. F. KIRBY (of the Natural History Department, 
British Museum), Ilustrated by several hundred Woodeuts. Sq. 8vo, 
cloth, gilt top. 15s. 


“Tris, in fact, a succinct Encyclopedia of the subject. Plain and per- 
*spicuous in language, and profusely illustrated, the insect must be a rare 
one indeed whose genus—and perhaps even whose species—the reader fails 
to determine without difficulty... . The woodcuts are’ so admirable as 
almost to cheat the eye familiar with the objects presented into the belief 
that it is gazing upon the colours which it know so well. . . . Advanced 
entomologists will obtain Mr. Kirby's fine volume as a handy book of refer- 
ence; the student will buy it as an excellent introduction to the science, and 
as an absolutely trustworthy text-book.’’—Knoww/edee. 


CLAUS-SEDGWICK’S ZOOLOGY. 
ELEMENTARY TEXT-BOOK OF ZOO- 


LOGY. By Prof. W. CLAUS, edited by ADAM SEDGWICK, M.A., 
Fellow and Lecturer of ‘Trinity College, Cambridge, assisted by F. G. 
HEATHCITE, B.A., Trinity College, Cambridge. Illustrated by 706 
wobddeuts. In Two Parts. 8vo, cloth. 


Part I. PROTOZOA To INSECTA. 


“A thoroughly trustworthy and serviceable book. The 7o beautifully clear 
and most judic.ously selected woodcuts enhance its value incalculably. and 
there can be little doubt that it will be universally adopted as an elementary 
text-bosk.”—A thenceune. 


Part JJ. Moziusca ro MAN. 16s. 


“ Our leading text-book of zoology.” — Glasgow Herald. 
e 
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PRANTL-VINES’ BOTANY. : 
ELEMENTARY TEXT-BOOK of BOTANY. 


By Prof. W. PRANTL, edited by SYDNEY H. VINES, D.Sc., M.A., 
Fellow and Lecturer of Christ’s College, Cambridge. Illustrated by 275 
woodcuts. New Edition, 1886 (aszadtered). 8vo, cloth. gs. 
“It is with a safe conscience that we recommend it as the best boak in the 
English language.’’—Natrre. 


. A NEW ALPINE FLORA. 
‘TOURISTS’ GUIDE TO THE FLORA OF 


THE ALPS. Edited from the work of Prof. K. W. v. DALLA-TORRE 
by A.W. BENNETT, M.A , and issued under the auspices of the German 
and Austrian Alpine Club in Vienna, Elegantly printed on very thin 
but opaque paper, 392 ppe bound in limp morocco as a pocket-book, 
with flap. 5s- 


e STRASBURGER-HILLHOUSE’S PRACTICAL 
BOTANY. 


e 
MANUAL OF PRACTICAL BOTANY. By 
W. HILLHOUSS®, Professor at Mason College, Birmingham, based 
upon the work of Prof. STRASBURGER. Largely illustra&d. eL4¢ press. 


LIFE HISTORIES OF PLANTS, With an 
Introductien to the Conparative Study of Plants and Animals on a 
Physiological Basis. By Prof. A. MCALPINE. Ilqistrated. Royal 
r6mo. ` [Next week. 


wi BIBLIOGRAPHY, GUIDE, AND INDEX 


TOCLINATE. By A. RAMSAY, F.G.S. Demy 8vo 16s. 


“Tha plan has been to thoroughly search each paper er work, and arrange 
its:ontents under spegific classified headings. . . . The systematisation thus 
results in the most compendious condensation of all that is wanted, so arranged 
that any particular fagt is at once accessible. . . Each authgr is allowed to 
state hisoun views. . . . The indices are very complete. A most valuable 
addition to every scientific, ggnblic, or reference library.” —Saturday Review. 


© 


THE WANDERINGS OF PLANTS AND 
ANIMALS. By Prof. VICTOR HEHN and JAMES S. STALLY- 
BRASS. Demy 8vo, clotħ extra. 16s. , 


“No more in‘erestingevork can be imagined. ..A profusion of learning is 
spent on every M@apter ; at every turn some odd piece of classical lore eurns 
up. Every student of nature as well as every scholar will be grateful to Mfr. 
Stallybrass for his book. He gives them in their own t ngue a great body of 
erudition and a collection of striking facte. The index is excellent, and 
particular attention sh wuld be drawn to the notes, which are most valuable, 
and run to one hundred pages.” —Academy (Rev. M. G. Watkins). 


‘Tt is impossible here to give any idea of thgextreme wealth of illustration. 
„It is a storehouse of entertainment... Prof. Hehn writes likea living man, 
and notasa Dryasdigt, and many of our readers will find his ¥8rk supremely 
interesting.”’—F veld, 


GHOSTS EXPLAINED. 
WHAT IS THE FOURTH DIMENSION? 


By C. H. HINTON, B.A. Crown 8vo. xs, 
[Screntifvic Romances, No. 1. 


“A short treatise of admirable clearness... . Mr. Hinton brings us, 
panting but delighted, to at least a momentary faith in the Fourth Dimen- 
Sion, and upon the eye of this faith there opens a vista of mteresting prob- 
lems. . . . His pamphlet exhibits a boldness of speculation, and a power of 
conceiving and expressing even the inconceivable which rouses one’s faculties 
like a tonic.” —Padl Aall. 


THE MYSTERY OF PLEASURE AND PAIN. 
THE PERSIAN KING: or, hg Law of the 


Valley. By C. H. HINTON, B.A. Crown 8vo. ‘1s. 
Werentific Romances, No. 2. 


CA very suggestive and well-written speculation, by the inheritor of an 
honoured name.”’—Afind. 
© Will arrest the attention of the reader at once.”’—Awowledge. 


To follow nené week. 


THE PLANE WORLD. [Scent Rom. No. 3. 
PICTURE OF OUR UNTVERSE. 


[Sctent. Rom, No. 4. 
CASTING OUT THE SELF. 


AN ELEMENTARY STAR ATLAS. With 
12 Simple Star Maps. By Rev. T. H. E. ESPIN, F.R.A.S., Observer 
to Liverpool Astronomical Society. 4to. 1s, 6¢., cloth. ° 
“This elementary guide will be welcomed by all who are interested, or are 
willing to become interested, in the starry heavens.” — Schoolmaster. 
e 


(Scient. Rom. No. 5. 


NEW NATURAL HISTORY, &c., SERIES FOR, 
YOUNG COLLECTORS. 


Each Volume in neat cloth, very fully Illustrated. 


° 
1. HANDBOOK OF ENTOMOLOGY; Butter- 
flies, Moths, Beetles. By W. F. KIRBY, of the British Museum. 
With 131 Woodcuts. Crown Bvo, cloth. oe 


“The author is an entomologist of repute, and his present handbook con- 
veys in an entertaining fashio and within small compass, a great deal of 
information respecting the orders of insects, together with practical hints and 
instructions for the guidan& of collectors? — Tines. y 


2. HANDBOOK OF MOSSES. By Jars E. 


Is. 


BAGNALL. With 30 Woodcuts drawn by the Author Crowr 8vo, 
cloth. 1s. 
“ This book, which is freely illustrated with woodcuts, ought to be very 
serviceable to amateur botanical collectors.” — Scotsman. 


e 
3. SEA-WEEDS, SHELLS, AND FOSSILS. 
By PETER GRAY and B. B. WOODWARD (British Museum), With 
numerous woodcuts. Crown 8W8®cloth. rs. ° [This day. 


FUNGI, LICHENS, &® By PETER Gray. 


With numerous woodcuts. Crown 8vo, cloth. 1s. [Next week. 


HANDBOOK OF ENGLISH COINS. ‘By 


LLEWELLYNN JEWITT. F.S.A. With a Chap@r on Greek Coins 
by BARCLAY V. HEAD (British Museum). With numerous wood- 
cuts. Crown 8vo, cloth xs. . ‘ (This day. 


S oe 


SWAN SONNENSCHEIN, LOWREY & CO., PATERNOSJER SQUARE." 


% ° x 
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- MESSRS, MACMILLAN &°C0.’S SCIENCE OCASS-BOOKS, 


ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Airy, K. C. B, FeR.S., late Astronomer-Royal. 
z With numerous Illustrations. Fcap. 8vo. 94s. 6d. 
~'ASTRONOMY.ELEMENTARY LESSONS ON ASTRONOMY. By J. Nornan Locxvany F.R.S. 

New Edition. With numerous Illustrations. Fcap. 8vo ss 6d. (Questions on, rs. 6d.) 

PHYSIOLOGY.—ELEMENTARY LESSONS IN PHYSIOLOGY? By THomas Henry HUxtEy, F R.S. 
New Edition. With numerous Illustrations. Fcap. 8vo. 4s. €d. (Questions cn, 1s. éd.) 

AN AT OMY _ “LESSONS IN ELEMENTARY ANATOMY. By Sr. Gxoice Mivart, ¥.R.S. ” With 
nunterous Illustrations, Fcap. 8vo. 6s. 6d. Py 

CHEMIST RY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry Roscor, F.R.S. 
New: Edition, With numerous Illustrations. Fcàp. 8vo. 4s. 6d. Problems adapted to the same, by Professor THORPE. With Key. 











OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jonzs. 


With Preface by Sir HENRY ROSCOE, F R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 2s. 6d. 
QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap. 8vo. 3s. 
CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 6d. 
PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFOUR STEWART, F. R.S. New 
Edition. With numerous Illustrations. Fcap. Bvo. 4s. 6. (Questions on, 2s.) . 
ELECTRICITY AND MAGNETISM.—ELECTRICITY "AND MAGNETISM. By Professor 
SILVANJS THOMPSON. Wh numerous Illustrations. Fcap. 8vo. 45. 6d. 
ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN. By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. Gd. > 
ELECTRIC LIGHT ARITHMETIC. By R. E. Day, M.A. Pott 8vo. 2s. 
HEAT AND ELECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELECTRICITY. By%. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 25. 64. 
STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Tr otga of Engineering 
Imperial College of Efgincering, Yego. With Illustrations, Numerical Examples, and Exercises. Fcap. 8vo. 4s. 
SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W.H. STONE. With Illustrations. 
Fcap. 8vo. 38. 6a. 
ELEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A.. F.C.S., F.C.I. Globe 8vo. 2s. 6d, 
CHEMICAL ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With 1100 
Problems, By the same Author. Globe 8vo. 55, 
NATURAL PHILOSOPHY.—NATURAL RHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, 
° MA., F.R.S. Fcap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part I1.—Sound, Light, and Heat. 3s. 6d. 
PHYSICAL GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
e ARCHIBALD GEIKIE, F.R.S. With numerous Illustraticns. Fcap. 8vo. 4s. 6d. (Questions, rs. 6.) 
FIELD GEOQLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Author. With numerous 
Illustrations. Crown 8vo. 35s. Ed. 
GEOGRAPHY.—CLASS-BOOK OF GEOGRAPHY. By C. B. Crarxr, M.A, F.GS., pees 
New Edition, with Eighteen Coloured Maps. Fcap. 8vo. 35. 
AGRICULTURE.—ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
PRACTICE. By Professor H. TANNER. Fcap. &vo. 35. €d. 
FIELD AND GARDEN CROPS.—DISEASES OF et AND GARDEN CROPS. Chiefly 
such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6d. 
BOTANY.—LESSONS®IN ELEMENTARY BOTANY. By Professor Outver, F.R.S. New Edition. 
With numerous Illustrations. Fcap. &yo. 4s. 6d. 
POLITICAL ECONOMY.—POLITICAL BUONT HA FOR BEGINNERS. By Mrs. Fafcerr. 
New E@hion. With Questions, &c. Fcap. Svo. 2s. 6g. 
ECONOMICS.-THE ECONOMICS OF INDUSTRY, By Professor A. MargHaLy and Mary P. 
MARSHALL. Fcap. 8vo. 2s. 6d. 


LOGIC.—LESSONS IN, LOGIC, INDUCTIVE AND “DEDUCTIVE. By W. Sranitey Jevoys, LL.D., 
M.A, F.R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 35. 6d. 


A TEXT-BOOK& OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS.—By P. K. Ray, 
D.Sc. (Lond. anf“idin.), Professor of Logicand Philosophy, Dacca College. Second Edition. Globe 8vo. 4s. 6d. 


GEOGRAPHY SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By J. R. GREEN and ALICE 


S. GREEN. With Maps. Feap. 8vo. gs. 6’. 


. ° ** Other Volumes-to follow. 7 
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‘ MACMILLAN & CO.,eLONDON. . 
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With 169 Illustrgtions. Crown 8vo, 4s. 6d. 


A FIRST COURSE OF PHYSICAL 
LABORATORY PRACTICE. 


Containing 264 Experiments. By A. M? WORTHINGTON, M.A., 
e formerly A&istant Master at Clifton College. 


‘On the whole, the bcok strikes me as admyable, and if, as I hope, it is 
largely adopted for school use, I think jt cannot fail to be of great educa- 
tional value.”—G. CAREY FOSTER, BR , E.R.S., Professor of Physics at 
University College, London. e 

‘£ As a text-book for schoo! use, Worthington’s ' 
Laboratoty Rrac@ce’ is highly to be recommended.”—Nature. 

‘Tt is @minensby practical. A description of all the apparatus required is 
given, and @very detail of the experiments is carefi lly gone into, so as to 
leave no difficulties in the path of the beginner. Ph book has the sgreat 
advantage of having been already tested for class work at Clifton College, 
where Mr. Worthington was for several years a remarkably successful 
science teacher.”-9-Rradford Observer. 

‘A more popular'course of work for boys can scarcely be conceived than 
that pursued at Clifton College in the physical laboratory, of which the 
details are arranged in the text-book before us.” —Schoolmaster. 

“The book is above all practical, the work of an experienced and compe- 
tent teacher.” —Glasgow Herald. 

t It supplies now nearly all that can be expected to be done in middle- 
class schools and science classes We can cordially recommend the .use 
of the book to pupils for the May Science Examinations.”—Practical 
Teacher. S 

“£ Mr. Worthing ton’s book fulfils throughout the promise of its early pages, 
and we have formed a high opinion of the way in which the design is carried 
out.” —School Guardian. 


First Course of Physical 


e With 242 Illustrations. Crown 8vo, 4s. 6d. 
ELECTRICITY TREATED 
. EXPERIMENTALLY. 


For the use of Schools and Students. By LINNAEUS CUMMING, M.A., 
late Scholar of Trinity College, Cambridge, Assistant Master in Rugby 
chool. 


With 20 Illustrations. Crown 8vo, 2s. 


.A PRACTICAL INTRODUCTION TO 
CHEMISTRY. 


Intended to give a Practical Acquaintance with the Elementary Facts and 
Principles of Chemistry. By W. A. SHENSTONE, Lecturer on 
Chemisty in Clifton College. 


This is _a*collecticn of simple qualitative and quantitative experiments 
“suitable for beginners, and calculated to form a 47 actical introduction to the 
study of chemistry. The work ‘s so arranged that students are called upon 


to describe and explain their own experiments, and subsequently to check 
their work by comparing it with correct acccunts of what they have done ; 
also from time to time to invent simple experiments for the purpose of 
gaining fresh knowledge. Although the book is intended specially for 
practical work, it is helieved that it will be found to afford a good course of 
work for the lower classes in schools where lecture instruction only is given, 


RIVINGTONS: Waterloo Place, Pall Mall, London. 


PROFESSOR TAIT’S WORKS. 
I 


In Crown 8vo, Cloth, Price 7s. 6d. 


RTIES OF MATTER. 


II. 


In Crown 8vo, Price 6s. 


LIGHT, 


° By P. G. TAIT, M.A., Sec.R.S.E. 


Formerly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. 


Edinburgh : ADAM & CHARLES BLACK. 


WATTS’ MANUAL OF CHEMISTRY 


{BASED ON FOWNES’ MANUAL). 


PHYSICAL AND INORGANIC CHEM- 
ISTRY. gs. 


CHEMISTRY of CARBON-COMPOUNDS; 
or, ORGANIC CHEM@STRY. Edited by Dr. TILDEN, F.R.S., 
Professor of Chemistry in the Mason College, Birmingham. @os. @ 


London: J. & A. CHURCHILL. 
s 
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CHARLES GRIFFIN & COS 
- „PUBLICATIONS. .° 


© Turn ANNuAL Issuz. Handsome Cloth. 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 
BOOK for 1886). Compiled from Official Sources, and comprising, 
besides other Official Igformation, Lists of the Papers read during 
1885 before every Society of importance in the United Kingdom. * 


“The Year-Boox oF Societies is a record which ought to be or THE 
GREATEST USE for the progress of Science.”—Sir Lyon Playfair, K.C.B., 
T.P., F.R.S., President of the British Assoct&tion, 


“It goes almost without saying that a Handbook of this subject will be in 


time one of THE MOST GENERALLY USEFUL worgs for the library or the 
desk.” — Times. pa 


. i 

INORGANIC CHEMISTRY (A Short 
Manual of) By A. DUPRÉ, Ph.D., F.R.S., and H. WILSON 
HAKE, Ph.D., F.C.S., of the Westminster Hospital. With a Coloured 
Table of Spectra. Cloth. 7s. 6d. e 


“This EMINENTLY LUCID EXPOSITION of chemical truths.” —Chemicad 
News. 


“ Valuable to the Student and Practical Man alike, the book has a fresh- 
ness due partly to new ideas and new Processes, partly to its racy and forcible 
style.” —Chemzst and Druggist. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 





THE NEW LANTERN MICROSCOPE 


OXYHYDROGEN or ELECTRIC LIGHT, 
© (Wright and Nelutors Patent.) 


S. VER MEDAL 
INVENTIONS EXHIBITION, ®885. 







With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of a 
Eye magnified 2,500 diams. Is also the most perfect projecting Miéo- 
Polariscope made. Particulars and Report of Royal Micro.copical Society 


on application. 
NEWTON & CO, : 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT. 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
FOR COLLEGES, [NSTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 
PoLARISCOPY, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 


3, FLEET STREET, LONDON, E.C. 


MINERALS AND STONE 
IMPLEMENTS. æ 
MR. BRYCE-WRIGHT begs to call the attention ofhis Clientg and the 


Public to his large Series of 
MINERALS AND ONE IMPLEMENTS, 


from which single specimens can be Selected. 
Elementary Collections of Mingrals, Fossils, and Rocks from £r upwards 
N.B.—These Collections obtained the Prize Malai, 1862. 


GEMS AND PRECIOUS STONES OF EVERY DESGRIPTION 


BRYCE-WRIGHT, 
Mineralogist and Exbtert in Precious Stones, 
204, REGENT STREET, LONDON, W. 








— o 
Possessing all the Properties of the Finest Arrowroet, 


BROWN & POLSON’S CORN FLOUR 


Is a Household Requisite of constant utility. 
NOTE.— Purchasers, should insist on being suppljed with BROWN & POLSON’S CORN FLOUR, 


6 
Inferior kinds, 


asserting fictitious claims, are }eing offered for the sake of extra profit. ? . 
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DVERTISEMENTS. 


Three Lines ip Columy zs, 6d. gd. per Line after, 


HARGES for A 


&s d 
One-Eight®#Page, or Quarter Column $01 6 
Quarter Page, or Half a Column . I i15 0 
Half a Page, or a Column . E: E E) 
Whole Page ... - 2. - eee ee es 66O 
Money Orders payable tg MACMILLAN & CO. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Diary of Societies 


LONDON 
THURSDAY, May 20. 
ovaL Socrezy, at 4.30.—Relation of “Transfer-Resistance” to the 
Molecular- fYeight and Chemical Composition of Electrolytes: Dr. Gore, 
S.—A Study of the Thermal Properties of Ethyl Oxide: Profs. 
Ramsay and Young.—On the Lifting-Power of Electro-Magnets and the 





Magnetisation of fron: Shelford Bidwell —On the Working of the Har- 
monie Asal yset at the Meteorological Office: R. H. Scott, F.R.S., and 
. H, Curtis. e i 


° 
HEMICAL Society, ate8.—Rallot for the Election of Fellows.—Remarks 
on Sources of Error in the Galorimetric Study of Salts: Prof. Tilden, 
F.R.S.—Actigg of Aldehydes and Ammonia on Benzil: F. R. Japp, 
F.R.S., and W. P. Wynne, B.Sc.—Imabenzil: F. R. Japp, F.R.S., and 
W. P. Wynne, B.Sc.—Ammonia Derivatives of Benzoin: F. R. Japp aad 
W., H. Wilson, Ph D.—Compounds of Benzil and Benzoin with Alcohols : 
F. R. Japp and Julius Raschen.—The Action of Phosphoric Sulphide on 
Benzophenone; F. R. Japp and Juges Raschen.—The Preparation and 
sane De 3 Hydrocyanides of the Diketones: F, R. Japp and N. H. 
. Miller, f 
OVAL INSTITUTION, at 3.—The Alkaloids: Prof. Dewar, F.R.S. 
RESHAM COLLEGE, at 6.—The Tail#of Comets : 31r. Ledger. 

FRIDAY, May 21. 
CIETY OF ARTS, at 8.—Every-day Life of Indian Women as Revealed in 
their own Sayings: Capt. Richard Carnac Temple. 
lOYAL INSTITUTION, at 9.—The Forms of Seedlings: Sir John Lubbock. 
RESHAM COLLEGE, at 6.—The Stuff of which Comets are made: Mr. 


Ledger. 

SATURDAY, May 22. 
YSICAL SOCIETY, at 3.—On the Sympathetic Vibrations of Jets: 
Chichester A. Bell.—On some ‘Thermodynamical Kelations, Part V. : 
Prof. W. Ramsay, Ph.D., and Sydney Young, D.Sc. 
CIETY OF ARTS, at 3.—Electrical Measurement : Prof. George Forbes, 
ovaL BOTANIC SOCIETY, at 3.45. 
OVAL INSTITUTION, at 3.—Musical Criticism: Prof. Paver. 

MONDAY, May 24. 

NNEAN AOCIETY, at 3.—Anniversary Meeting.—Election of Council and 
Officers.— President’s Address, and postponed communication on Forms of 
Seedlings, anfl Causes thereof, 
VAL GEOGRAPHICAL SocIEt®, at 2. 


.— Anniversary. 
CLE BY OF ARTS, at 8. 


—Animal Mechanics : Dr. B. W. Richardson, F.R.S. 
TUESDAY, May 25. 
ITHROPOLOGICAL INSTITUTE, at 8,30.—The Ancient Egyptian Classifica- 
tion of the Races of Man: Reginald Stuart Poole, LL.D. 
STITUTION OF CIVIL ENGINEERS, at 8,—Annual General Meeting. 
vad OF ARTS, at B.—Cyprus since the British Occupation: G. Gordon 
€. 


YAL HORTICULTURAL SOCIETY, at 3. 
{OTOGRAPHIC SMrery, at 8. 


DYAL INSTITUTION, at 3.—The Function of Firculation: Prof. Arthur 


Gamgee, F.R.S. 
WEDNESDAY, MAY 26. 

:OLOGICAL SOCIETY, at 8.—Further Proofs of thd Pre-Cambrian Age of 
Certain Granitoid, Felsiti® and other Rocks in North-Western Pembroke- 
shire: Henry Hicks, F.R.S.—On some Rock-Specimens Collected by 
Jr. Hicks in Norft-Western Pembrokeshire: Prof. T. G. Bonney, 
*.R.S.—On the Glaciation of South Lancashire, Cheshire, and the Welsh 
Border: Aubrey Strahan, M f 
CIETY OF ARTS, at 8.—The Purification of Water by Agitation with Iron, 
nd Sand Filtration: William. Anderson, 
THURSDAY, May 87. 


tYAL SOCIETY, at 4.30. : 
ZIETY OF TELEGRAPH-ENGINEERS AND @LECTRICIANS, at 8.—The Tele- 
shone as_a_Receiving-Instrument in Military Telegraphy: Capt. P. 
tardew, RE*-On a Problem relans to the Economical Electrolytic 
Deposition of Copper : Capt. H. R@®ankey, R.E. 
YAL INSTITUTION, at 3.—Hagit as a Factor in Human Morphology : 
?rof. Alexander Macalister, F.R.S. 
FRIDAY, May 28. 

‘VAL bNSTITUTION, 2 g.—Electrical Deposition of Dust and Smoke: 
'rof. Oliver Lodge, gD.Sc. 

SATURDAY, MAY 29. 
YAL INSTITUTION, at 3.—Light, with Special Reference to Effects 


esulting from its Actiongon vfrious Substances: Prof. G. G. Stokes, 
sL.D., Pres. R.S. a 


All complete £5. 


COXETER &° SON, 


4-6Grafton St., Gower St, 
LONDON, W.C. 








WooD'S 


LANTERNS & SLIDEN;, 


Largest and Best Stock in the Kingdom, on Sale or Hire. 


THE “EUPHANERON” LANTERN. 


44 4S., is unsurpassed for Power, Portability, and Price. 
NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock), 
Pog Free, One Stamp. 
Cameras, Lenses, Stands, Chemicals, 
And every requisite for Professional and Amateur. 


Complete Catalogue and Pamphlet, Post Free, One Stamp. » 


E. G. WOOD, 74, Cheapside; and 
HORNE, THORNTHWAITE, & WOOD, 
Opticians to the Queen, 


416, STRAND, LONDON. 


BEAUTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens he 
has just received, comprising— Sean ge 

ARGYRODITE, ZUNVITE, Extracrdinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE, DESCLOIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE, 
OWARNJWITE, Canana, TOPAZES from Pixe’s Prax, and Brilliant, 


Doubly-Terminated RUTILES. 
SCOVIL S OPAL, GARNIERITE, FLOS FERRI, 








SCOVILLITE, PRECIOU 


POSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 
Liquid. 


FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


SECOND EDITY&ON, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A GATALOGUE OF CHEMICAL APPARATUS; 


{LLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
is 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 


Most Complete and Cheapest List of ApParatus. 
JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
; LONDON, W.C. AA = 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings,” Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shortband, and 
Type Writige are easily, quigkly, and cheaply produced by the 


AUTOCOPYIST.- 











Very fluid ink, used with ordinary pen and paper. Auto-Cjculars resemble 
written letters. Used at the House of Lords, &e. 


AUTOCOPYIST CO., os 
72, London Wall, London, and 52, Princess Street, Nganchester. 
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8vo, 133 Pages, with mumerous Illustrations, 7s. . NOW READY, in Post 8vo, Cloth. Price 18. 6d. 


. HAND-BỌ9K OF TECHNICAL GAS- 
. ANALYSIS, 
~- Containing Concise Instructions for carrying oul Gas-Analytical 
s Methods of Proved Ctitity. 
e BY 


e CLEMENS WINKLER, PH.D., 


Professor of Chemistry at the Freiberg Mining Academy., 
n z 


Translated, with a few®Additions, by , 
GEORGE LUNGE, PH.D., 
Profser of Technical Chemisty at the Federal Polytechnic School, 
urich. 


JOHN VAN VOORST, 1, Paternoster Row. 





Now Ready, Free on Application. 


(No. 203) A CATALOGUE OF MATHE- 

® MATICAL BOOKS, including several Recent Purchases, arranged 
according to Subjects, on Sale by MACMILLAN & BOWES, CAM- 
BRIDGE. 


The Catalogue contains sets of the ‘‘ Ladies’ Diary,” 1739-18403 “ Gentle- 
man's Diary,” 1741-1840; Laplace, “Œuvres,” 7 vols. ; ‘Educational 
Times,” 1847-1877; Runkle’s “ Mathematical Monthly,” 3 vols. ; Tortolini, 
“ Annali di Matematica,” 7 vols. ; ‘‘ Journal del’Ecole Polytechnique,” vols. 
i, to xviii. ; Montucla, ‘ Hist. des Mathématiques,” 4 vols. ; De Morgan’s 
“ Book of Almanacks” ; Bowditch’s ‘‘ Translation of Laplace,” 4 vols. 3 and 
many scarce Books and Periodicals. e ` 


MACMILLAN & BOWES, CAMBRIDGE, 


- EDWARD STANFORD'S 
NEW PUBLICATIONS. 


Post 8vo, with Seven Maps, Cloth Limp, price ss. 


THE HANDY GUIDE TO NORWAY. 
uy THOMAS B. WILLSON, M.A. With an Appendix on the Flora and 
Lepidoptera of Norway by R. C. R. JORDAN, M.D. 
A compact, easily carried volume, containing details of all the principal 
Routes, both by land and sea, full and latest information regarding ‘* Sta- 
, tions,” Hotels, &c, a List of Phrases, a Vocabulary, and other necessary 
information for the Tourist. 


OUTLINES OF GEOLOGY. 

An Introduction to the Science for Junior Students and General Readers. 
By JAMES GEIKIE, LL.D., F.R.S., Murchison Professor of Geology 
and Mineralogy in the University of Edinburgh, formerly of H.M. Geolo- 
gical Survey, Author of ‘The Great Ice-Age,” ‘ Prehistoric Europe,” &c. 

“The style is clear, simple, and unpretending. The author has evidently 
striven, as a rule, to put the subject fairly befere students rather than to 
express his own views, and has thus produced a book which cannot fail to 
be of great service."—Saturday Review, 





Crown 8vo, Cloth, with several Illustrations, price 3s. 


AN INTERMEDIATE PHYSICAL AND 
DESCRIPTIVE GEOGRAPHY: 


Abridged from the Physical, Historical, and Descriptive Geography by the 

late KEITH JOHNSTON, F.R.G.S. Revised and Corrected to date, 

and intended for us@ iñ Schools where the two larger works by the same 
Author are not found suitable. 


“A very excellent little compendium of physical and descriptive geo- 
graphy, better than any other of the same size which we have ever seen.” — 
Educational Times. 


Réyal folio (t4 by 18 inches), Half-Morocco, Red Edges, price £8 8s, 7 
Levant Morocco extra, Gilt Edges, £12. 
SCRIBNER'’S STATISTICAL ATLAS 
OF THE UNITED STATES, 


Showing by aphic methods their Present Condition, and their Politcal, 
Social, am Fndastin] Development. By F. W. HEWES and H. CAN- 
NETT, Chief Geographer of the United States Geological Survey, formerly 
Geographer of the Tenth Census of the United States. (Detailed Prospectus 
a post-free on application.) 


Lendon: EDWARD STANFORD, 55, Charing Cross, S.W. i 
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FHE” NINETEENTH CENTURY., 


BY A. M.°CLERKE. 


ry e 
Contents. 


Y OF ASTRONOA 


° o 
Part I.—ASTRONOMY during FIRST HALF of XI} 
CENTURY. 


Parr IL—RECENT PROGRESS of ASTRONOMY, 





EDINBURGH REvIEW, April 1886. 


“ Perhaps the most remarkable characteristic of Wiss Cler 
book is the constructive skill which has enabled so vast a th 
-to be efficiently dealt with within the limits of 450 pages. ” 
broad range which it overs will haves been fairly indicated 
the subjects that have been glanceg ‘at in this article. Bo 
deliberate and careful perusal of the book itself @uld alone g 
any fair notion of the ability with which the contents of 
pages have been selected and arranged. Exactly the f 
which are the most worthy ofbeing told in such an histori 
sketch have been seized upon and fitted into place. The w 
is essentially what if promised Dbe: a Popular History. 

“The industry and care which have been devoted to the ts 
are manifest in the fact that more than one thousand anthorit 
have been consulted during the preparation of the book. C 
thousand and three direct foot-note references are made to t 
sources from which the-information has been drawn ; and 
must by no means be lost sight of that this wealth of referer 
has a value beyond the mere facilities which it affords for t 


verification of statements.” 7 


NATURES 


“ We have read this book with very great interest antf w. 
no little pleasure. The authoress has modestly described } 
‘History o® Astronomy’ as a popular work. We certainly he 
that the book will be as popular as it deserves, nd that it w 
be widely and extensively read. We think, h8wever, that f 
men of science who u@e this book will think that it ought to 
classed as a populer work in the ordinary acceptation. It miy 
be more correctly described as a masterly exposition of @ 
results of modern astronomy in those depattments now usua 
characterised as, physical. The work has been most skilfy 
and faithfully executed, and we heartily recommend it to ev 
one who is interested fA the noblest of the sciences.” 

e 


SACADEMY. . 
“ Miss Clerke’s volume deseMeqand will doubtless obtaim 
wide popularity. That it should win new recruits for the an 
of science is, we imagine, the author’s chie? wish, and would 


her most enduring reward,” s 


Edinburgh: ADAM & CHARLES BLACK. 
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PRIZE MEDAL HARVEY & PEATE, HEALTH 
AWARDED [By Appointment tathe Royal Institution of Great Britai®t,) 9, 2,3 HIBITION, 
i SUCCESSOR$ TO W. LADD & CO., aa é 


BEAK STREET, REGENT STREET, LON BON, W. . 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. $ 
oe e . 
WIMSHURST AND VOSS INDUCTION MACHINES. ’” 

° OF IMPROVED PATTERN. ° 


* ó Ilustrated Catalogue, Revised Edition, per post 8d. -s 











The H8n, C. H. WYNN, Rûg Corwen, North Wales, says of 


BALE Y's ELOT-AIR ENGINE. 


£ It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.” 
These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for dgmestic 
powe: urposes, amongst whom may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bar:., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H. D. Pochin, Esq , J.P., Colonel M‘Corquodale, &c. 








© WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 





he ARE THE ORIGINAL MAKERS OF 
` ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. x 
Sole Address—r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
ER: &. Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


TOPS AND BOTTOMS 


“BISCUIT POWDER 
INFANTS’ FOOD. 


“Nig 


£ <2. LONDO% N% 





J, ORME & 0, ° 
65, BARBICAN, LONDON. 
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hia PATENT CALORIMETER, 


A NEW APPARATUS 


ee E For demonstrating to Scieftce 
Classgs problems in Specific 
Heat. 
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A 0) RAD Arai | rh SOLE AGENTS— 
ND\ J. ORME & CO., 
RUSKS FOR INVALIDS. er 


=j 
65, Barbican, London, E.C? œ 
j ` KA elke A È - k i S e = 4 
WHOLE ME AL +B ISC Ul TS Complete Price List of Apparatus and 
VERY NOURISHING AND DIGESTIBLE. Chemicals, 2s%6d. 
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_ MESSRS, ‘IAGHILLAN & 00.5 MANUALS For STUDENTS. 


| THE STUDENT'S FLORA OF THE BRITISH 


ELEMENTARY 


e Part II.—@PTICS, HEAT, AND SOUND. 
PA: IIl-eELECTRICITY AND MAGNETISM. 


NATURAL PHILOSOPHY. 


PRACTICAL PHYSICS, 
LESSONS IN. By Professf# BALFOUR STEWART, F.R.S., and 
W. HALDANE GEE. Crown 6a 

Part .— GENERAL PHYSICAL PROCESSES. 6s. 

[Zn the press. 

[Zz prepararion. 


A SCHOOL COURSE QF PRACTICAL 


PHYSICS. By the same Authors. [Jn preparation. 


ON LIGHT. Being the Burnett Lectures, delivered 


in Aberd@ewin 1883-1885. By GEORGE GABRIEL STOKES, M.A.. 

R.S.. &e., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature oF Licutr.—Second Course. On LIGHT as A MEANS oF 
INVESTIGATION. Crown 8vo. 2s. 6d. each. 


THIRD COURSE. Ow THE BENEFICIAL EFFECTS oF LIGHT. 


MECHANICAL THEORY OF HEAT. 


[Zu the press, 


CRAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College. Cambridge. Crown 8vo. 10s. 6d. 


HEAT. By P. G. Tart, M.A., Sec. R.S.E., formerly 


>E 


PHYSICAL, ARITHMETIC. 


"COMPOUNDS OF CARBON ; 


K- Frua and the late F 


A 


Fellow of So. Peter’s College, ‘Cambridge, Professor cf Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo 6s. 


IGHT; A COURSE OF EXPERIMENTAL 
OPTICS TEHIERTY WITH THE LANTERN. By LEWIS 
RIGHT. With nearly 200 Engravings and Coloured Plates. Crown 


8vo. 75. 6 
By ALEXANDER 


MACFARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. Ed. 


CHEMISTRY, 


or, Organic 
Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d 


BIOLOGY. 


THE ELEMENTS OF EMBRYOLOGY. By 


MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 
Physiology in the Universit of Cambridge, Fellow of Trinity College, 
RANCIS M. BALFOUR A, ag 
R.S., Fellow of Trinity College, Cambridge, and Professor of oe 
Morphology in the University. Second Edition, revised. Edited b 
Apam Sepewick, M.A., Fellow and Assistant Lecturer of Trinity Col 
lege, Cambridge, and WALTER HeEAreE, Demonstrator in the Morpho- 
logical Laboratory o of the University of Cambridge. With Illustrations. 
Crown 8vo. tos 6d. 
COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. P MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 
COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY: Fy Prf. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., cee of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 75. 6d 


N INTRODUCTION TO THE “OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Henterian Professor of Cemparative Anatemy 
and Physiclogy in the “Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D., M.A., Lecturer on the Advanced Morpholegy 
of Vertebrates and Strickland Curator in the University of Cambridge. 
Crown 8vo. os. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 


A 


BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Nermal School of Science and Roy: al School cf Mines. With a Preface 
® by Tuomas Henny Huxiry, F.R.S. Royal 4to. 14s, 
COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc.® Londen, 
ı Professor of Biology in the paivrtsity cf Otago, New Zealand. With 
Illustrations. Crown 8vo. 


THE MORPHOLOGY OF THE SKŮLË. BY 


A 


SPRUCTURA® BOTANY, 


Pr@essor W. K. PARKER, ERS: and G. T. BETTANY. Illus- 
trated. Crown 8vo. 


COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University cf Glasgow, and SYDNEY H. VI ES, 
M.A., D.Sc., F.R.S., Fellew and Lecturer, Christ’s Eollege: 
bridge. With a Preface by W. T. THISELTON Dyer, M.A., + 
F.R.S., FeL.S., Director of the Royal Gardens, Kew. 

Part I. —PHANEROGAMA—PTERIDOPHYTA. Crown 8vo, 6s. 

OR ORGANO- 


GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Princfples of Taxcnomy ard Phytography, &nd a Glessary 
of Botanical Terms. By Professcr ASA GRAY, LL.D. &vo. ros. 6d. 


| 
| 


FIRST BOOK 


ISLANDS. | Ey Sir J. D. HOOKER, K.C.S.1, CB; M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. ros. 
GF By 


INDIAN BOTAN Y? 


DANIEL OLIVBR, F.R S., &c., Professor cf Botany in University 
collet, Madcon, &c. With numerous Illustrations, Extra feaf..gvo. 


DOMESTIC BOTANY: An Exposition of the 


Structure and Classification of Platts, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITE? 
-» &c. With Illustrations. New Issue. Crown 8vo. 125. 6d. 


EUROPEAN BUTTERFLIB6, A HANDBOOK 


A 


OF. By W. FgDE VISMES KANE, M. A., M.R.@&., Member of 
the Entomologifal Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. tos. 6d. 


LIST OF EUROPEAN RMOPALOCERA 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of Eur@pean Butterflies. Crown 8vo. 1s. 


MEDICINE. 


MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 

-D., F.R.S., Lecturer on General „Anatomy and Physiology in the 
Medical School of St. Bartholomew's Hospital, London. With aah 
Illustrations. Third Edition, Revised. Crown 8vo. è 


ANTHROPOLOGY. 


ANTHROPOLOGY. , An Introduction to the Study 


of Man and Civilisation. fly E. B. TYLOR, D.¢.L., F.R.S. Wik 
numerous Illustrations. Crown 8vo. 7s. Gas 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 


CLASS. BOOK OF GEOLOGY. 


By THOMAS HENRY HUXLEY, F.R.S. With numer- 


of Nature. 
New and Cheaper Edition. 


ous Ulusirarionis, and Coloured Plates. 
Crown 8vo. 

By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-Ggneral of the Geological Survey of 
Great Britain and Irela\d, and Director of the Museum of Practical 
Geology, London, formerly Mur¢hison Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. ros. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 


A 


Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc, F. , Asscciate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden für die Agriculture Chemiche Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 64.4 


POLITICAL ECONOMY. 


MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
vikia cha w oa Sate Socialen and the Nationalisation of the Landw 

BRIEF TEXT-BOOK OF POLITICAL 


ECONOMY. By FRANCIS A. WALKER, M.A., Ph D., Author of 
“ Money,” “ f Money i in its Relation to Trade,” &c. Crown Bvo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 


THE ELEMENTS OF THE PSYCHOLOGY OF 


STUDIES IN DEDUCTIVE LOG 


MANUAL OF ANCIE 


COGNITION. By the Rev, ROBERT JARDINE, B.D., D.Sc. 
Edin.),* Ex-Principal of the General Assembly’s College Calcutta. 
econd Edition, revised and improved. Crown tc: 

C: E ‘the late 


W. STANLEY JEVONS, LL.D., M.A, F.R.S® Second Edition. 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. . 


NT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


Hi HISTORY. 


SHORT HISTORY OF THE ENGLISH 


2 


*® Other Volumes to follow. 
MACMILLAN & CO., LONDON. 


PEOPLE. By JOHN RICHARD GĦEEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Gown 8vo., 8s. Oat: 
114th ‘1 housand. 

NALYSIS OF ENGLISH HISTORY, based on 
Green's ‘‘Short History of the English People.’ By C. W. A. TAIT, 
M.A., Assistant Master, Clifton College. Crown, 8vo. 3s. 6d. 
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Applied Mechanigs: an Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, FRO. Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Enginee, Profess@ of Applied Mechanics in the Royal Naval 
College, @reenwich. Medium 8vo. 18s. 


. . ® . 

A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E.. late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. 21s. 


The Kinematics of Machinery. Outlines of 


a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 


Speggrum Analysis. Lectures delivered in 1868 

°- bef 're the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Professsr of Applied Mathematics in the Owens College, 
Victoria University. With Appendiges, numerous Illustrations, and 
Plates. Med&im 8. ars. 


Electystatics And Magnetism. Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S.. 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition, 
Medium 8vo. 18s. 


e 
ASTRONOMY. 
Popular Astronomy. By $. Newcomb, LL.D., 


Professor U.S, Naval Observatory, With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
iy ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
ith numerous Illustrations, Medium 8vo. 
Vols. I. and IL—INORGANIC CHEMISTRY. ` 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. Part I.—Metals. 
* 18s. Vol. II, Part Il.—Metals. 18s. 
Vol. IM-—-ORGANIC CHEMISTRY. Two Parts. 215. each. 
The Chemistry of tbe Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. ars. each. 
® Vol. IV.—Part I. ORGANIC CHEMISTRY, continued. 
(In the press. 


Elements of Chemical Physics. By Josiau 


P. COOKE, Junr., Erving Professor of Chemist®y and Mineralogy in 
Harv@d University. Fourth Edition. Royal 8vo, 215. 


A Maaual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
LEMMER, F.R.S., Professor of Ch@ni try in the Victoria University, 
the Owens College, Manchester. With Illustrations. 8vo. 14s. 


The Eleménts of Thermal Chemistry. By 


M. M. PA@FISON MUIR, M.A., F.R.S.E., Fellow and Pralector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. ras. 6d. 


BIOLQGY. 


A Text-Book of Physiology. By MICHAEL 
FOSTER, M.D., Sec. R.S., Mtofessor of Physiology in the University 
df Cambridge. With Illustrations. Fourth Edition, revised. 8vo. ars, 


A Treatise of Comparative Embryology. 
By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of Trinity 
e College, C@abridge. With Illustrations. | Second Edition, reprinted 
without alteration from the First Edition. Yh2vols. 8vo. Vol. I® x85. 
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A Text-Book of the Physiological Chergistry 
OF THE ANIMAL ODY. Including an Account of the Chemie al 
Changes occurring in Disease. By A. GAMGEE, M.D., F.R 5. 
Professor of Phys.ology in the Victoria University, the Owens Colfeze, 
Manc:ester. 2 Vols. 8vo. With Illustrations. Vol I® 18s. 
[Voe. IL. in the press. 


Elements of Comparative Anatomy. By 
Professor CARL GEGENBAUR. A Translation by F. JEFFRILY 
ELL, B.A. Revised with Preface by Professor E. RAY LAN. 
KESTER, F.R.S. With numerous IIustraticns. 8vo. 215. 
The Fertilisation of Flowers. By Professor 


HERMANN MULLER. Translated and Edited by D'ARCY 
W. THOMPSON, B.A., Professor of Biology in University College 


By 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 
A Dictionary of Economic Plants. Theis 


History, Products, and Uses. 


By JOHN SMITH, A.L.S., &e 
8vo. 145. 


° MEDICINE. 


A Text- Book of Pharmacology, Thera- 
PEUTICS,AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P, F.R.S., Assistant Physicjan acd 

Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 

in Materia Medica in the University of London, in the Victora Um 

versity, and in the Royal College of Physicians, London; late Exam.ncr 
in the University of Edinburgh. Adapted to the Unitel States Pharina- 
copœia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 

Bdition: Adapted to the New British Pharmacopæia, 1885 Medu 

VO. 2I$. 


Tables of Materia Medica: a Companion to 
the Materia Medita Museum. By the same Author. With Ilustr- 
tions. New Edition Enlarged. 8vo. ros. 6d, 

Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Ttibingen. 
Translated and Edited for English Students by DONALD MAC. 
ALISTER, M.A, M.D., B.Sc, F.R.C.P., Fell.w and Medica! 
Lecturer of St. John’s College. Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo, e 

Part —GENERAL PATHOLOGICAL ANATOMY. | x28. 6d, 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I,— 
VIII. 12s. 6d. Sections IX.—XVII. in the press. 


GEOLOGY. 


Text-Book of Geology. By ARCHIBALD GEIRIE, 
LL.D., F.R.S., Director-General of the (revlogical Survey : f Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. Withenumerous Illustraticns. Secord 
Edition. Fifth Thousand. Revised and’Enlarged. 8v0. 28s. 

A Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS. F.R.S., V.P.G.S., F.C.S., M.Inst.C E., Ancien Eléve de 
TEcole des Mines, Paris; Author of ‘‘ A Manual of Metallurgy,” “Tre 


Mining and Metallurgy of Gold and Silver,” &c, With numerous 
Illustrations. 8vo. 255. bd 


POLITICAL ECONOMY. .- 


The Principles of Political Economy. By 
Professor HENRY SIDGWICK, M.A, LL.D., Knightkridge Pro- 
fessor of Moral Philosophy in the Universitweof Cambridge, &., Auth«r 
ofe“ Te Methods of Ethics.” 8vo. 16s. 


Political Economy. By Francis A. WALKER, 


M.A., Ph.D., Author of '‘ Money,” ‘‘ Money in its Relation to Trade, ' 
&c. 8vo. ros. 6d, 


MENTAL AND MORAL 
e PHILOSOPHY. : 


The Methods of Ethics. By Professor Hunry® 
SIDGWICK, M.A., LL.D. Cambridge, &c. ` Third Edition. Evo. 14s. 


A Supplement to the Second Edition, cofftaining all the ifportant 
Vol. IL. Hs. eee and Alterations in the Third Edition. Demy 8vo. 6s. 
e 
é . 
( 
e 7 ** Other Volumes will follow. me oe 
‘ ` MACMILLAN & CO., LONDON. 
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ELEGYTRI 


SUBMARINE TELEGRAPHY. 
* 312, BRINCES STREET, HANOVER SQUARE, LONDON, W. 


This fstablishment is the Largest School of Electrical Enginegring in the World, and embraces a greater range of 


THE SCHoQokL OF 


ENGINEERING 


CAT 


\ 


è 
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ESTABLISHED IN 1868, 
Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 


ro 


Mbjects of instruction than any 


other. Itis also the only one in which a lengthened experience of the difficulties of combining an effective course ot tuition in the theoretical portions of the 
subjegt, with thorough practical training, has led to success in fitting men for every branch of Applied Flectricity. In this respect it differs from the 


theoretical teachgng of a University or Cı llege course on the one hand, and irom the purely practical knowledge pi 
more thorough than either, while combining the advantages of 


an Electrical Engifleer on the other, by bein 
1868, upwards of 3000 pupils have passed th 


an examination for the Certificate of the School is conducted by an examiner < f high standing, unc nnected with the School. 


cked up by ayprenticesén the workshops of 


th. Since the opening ofghe School, in 


rough it, many of whem now hold very high posts in Electyjcalindustry. At the close of the Course of Instruction, 


Pupils can enter at any time. 


ELECTRIC LIGHTING, TELtPHONF, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OHERS SUPPLIED 
WITH EFFICIENT OFFICERS FUR EVERY DEPARTMENT OF APPLIED ELECTRICITY. 


Tests Mave AND RErorts FurNISHED.— The School is open daily, except Saturdays, front 10 to 5. à 
eminent Scientific and Practical Electr.cians of the day, as well as full Prospectuses, Terms, &c., may be obtained by either personal or written applicat 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, ww: 
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THE NEW PATENT 


WOVEN WIRE MATTRESS. 


MATTRESS, AWARDS: 






























































The principle of arrangement permits the fr 
of one sleeper without inconvenience to the 
of complete isolation of each, and 


depression in the centre, 


e THE “EXCELSIOR” & 





“ MATLOCK” COUCHES, 


Retail from Cabinet Makers, Upholsterers, &c. 


ISAAC CHORLTON & CO 


RARE AND 


Grou 


Paranitrophenol, from Carbolic Acid 


The Lord’s Prayer, engraved on Glass with a Dia 
part of a square inch 


The Lord’s Prayer, engraved o 


equal to that of writin 


square inch we aes aie ose ae eis, peas eee 
imens of Aulacodiscus Sturtii from Japanese Oysters 


Perfect Speci 


Jasper and Amethyst, for Polariscope, very beautiful 


n Glass with a Diamond, ona SC; 
g the whole Bible and Testainent in one 


Eozöóon Canadense, in Serpentine Rock 


12 different Species of Diatoms in a line, on one Slide, three 


Stides... 


CLASSIFIED LIST representin 


p of rare and very curious Sponge Spicules from. Jérémie, Haiti... 
New&nd very beautiful crystals of Upionic Acid, from Opium ; Malate 
of Ammonia; Phloridzin, an Alkaloid from Apple Root Bark; 


other, admits 
effectually prevents ., Mat 


TEN 
PRIZEMEDALS, 
FOURTEEN 
CERTIFICATES 
OF MERIT 





THE 


ND 











Test-plate of 20 Test Diatoms (b 
Sections of Sun Stone, very brillant 
Meteoric Stone, with Carbonic Acid 


s. ad. 
2 0 
| all perfect 
re oes «| each r o | 
mond, in the r-5ooth 
œ 2 6 
ale ’ 
names 
we IO 0 
2 0 | 
e we I 6 
s. and 5 o Blight of Grape Vine, 
ifferent 


sii ove ws, ee each 2 o 
Any of the above forwarded by return on receipt of Remittan 
g Over 40,000 first-class Specimens. 





CROSSLEHY’S 


NEW 5-MAN.POWER 


GAS = 
GIVES 


OFF 1 H.P. ON THE BRA 


BEST LITTLE ENGINE FOR 


AMATEURS. 








Printed by RicHarp CLay Aanv Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, i 
g MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden. Taoroa, May 20, 1886. 
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313, HIGH HOLBORN, LONDON: 





Type Slide of Diatomacezx, 
Species, all perfect... 
Young Ammonites, in section... 
Young Oysters ixn motion, for Pi 
Test-plate of 20 Test Diatoms (by Moller, 


i 


for Price. 


A from Nottingham, Maryland, 35 differ 


olariscope, very attractive 


IN MOTION in cavities 
, Phylloxcra vastatrix, wing: 





Type Slide of Diatomacex, from Santa Monica, 35 different Species, 


mounted dry, with list of 


eee vee s.. ... wae we 2 
y Moller)in Balsamy with list ofnames 7 


ed, very rare... 
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ROSCOPIC OBJECTS. 


ent 
e 


The leading peculiarity of this Mattress is the unique com- 
ee movement «« Excelsior bination of a woven wire central portion with helical 
springs of great strength and reliable temper, giving 
lock” 2dvantages possessed by no other make. The helical 

springs obviate the tendency in all woven wire mattresses 
BED-RESTS.to become hollow and so cause sleepers to roll into the 
middle of the bed. , 


Ullustrated Descriptive Circulars and Price Lists from 


.. MANCHESTER (late Chorlton and Dugdale 


INTERESTING MIC 
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ED CATALOGUE OF MICRO OPES 
AND APPARATUS. Either of the above sent post free on application to 


W. WATSON & SONS, OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


, driving 


af-Auiting, &c. 


Can be suppiied combined uM dynano 


Very suitable for driving amateurs worke 
lagndry machinery, ch 


shop, pumping water to house 


Jor electric 


W.C. 
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engine re- 


” NOW IN USE. 
ted, 






IMI 
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MANCHESTER. 


quired for other purposes). 


48,000 “OTTO 


dynamo being disconnected when 


CROSSLEY BROS, 


lighting ( 
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SEVEN GOLD 
MEDALS, 1884, 1885 


OAP 


Especially commends 
itself to 


9S AMPHIRE 


1, Asa pure compound of Oleates and Palmitates of Soda 
and Potash. . 

2. As being absolutely dehydrated by exposure toa tempera- 
ture of 100° C. for 24 hours. 

3. As being entirely ae-alkalised by a new patent process, 
without xcess of fatty matters. 

4. As containing a larger amount of 
Opaque and most Transparent Soaps. 

5. As containing no Essential Oils but Eucalyptol and 
Thymol, afd no artificial colour, and being impregnated with 
free Iodine—impossible if Alkali were present. 


J. ©. & J. FIELD, 
OZOKERIT WORKS, LAMBETH, S.E. 


RIBBON SECTION CUTTING. 


, The Cambridge Scientific Instrument Company have designed a new and 
simple Microtome for cutting continuous Ribbons of Sections of Microscopic 
Preparations on the plan first adopted by Mr® Caldwell. The new instru- 
ment has the advantage over the original pattern of dispensing with the 
¢mdless band altogether, and Consequently not @hly avoiding the trouble 
vf lifting the series of Se®tions from the razor, but also of allowing them to 
fall on to the glass slige in their proper position for mounting. Price of the 


Microtome, £5 5s. 


The Company are appointed Agentsfor the Microscopes of Zeiss, a supply 
xf which is kept in stock. : 


THE CAMBRIDGE SCIENTIFIG INSTRUMENT CO., 


Cambridge. 
= v- 


The PHYSIOLOGICAL ART OF NEVER FORGETTING 
unlike Mnemonics. “His 
the highest degree” —DRØWILSON. ™ Prof, Lo 


memory.”.JUDAH P. BENJAMIN, 

Q.C. “It is a perfect memory sys. 

tem.”"—The Weekly Budget, "By its 

instrumentality Yemastered an ab- 

-8truseand extensive Work of Scienca e 
@AND read! d 


SUCCESS : 


MON, je 
s really the Inst 





Glycerine than any other 





and Private P 
OF. LOLSE' 


i : l 


B 


Ga 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying ower 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the © 
eyes, in Solid Sling Leather 
Case eit. Goad Stein as ciat 


BINOCULAR TELESCOPES. 









£5 
Illustrated Catalogue of Binoculars post 


` free. 


JOHN BROWNING, 
63, STRAND, LONDỌN, W.C. 


NEGRETTI & ZAMBRA’S 
ASTRONOMICAL AND LOOK-OUT TELESCOPES. 











e Enen 
UNIVERSAL TELESCOPE.” » 


errestrial and Astronomical Powers, 


T 
£5 5s. Od., £6 6s. Od. £8 8s. Od., and £10 10s. Od. 
Illustrated and Descriptive Price Lists Posted Free. 
NEGRETTI & ZAMBRA,.- 


OPTICIANS AND SCIENTIFIC INSWRUMENT MAKERS 
To Her Majesty THE QuEEN, @ 


HOLBORN VIADUCT, 
. Branches :— G 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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Of JUNE 3, eontaining the 


INDEX 


TO P 


. VOLUME XXXIIL, will form a DOUBLE NUMBER, 
Price One Shilling. 
OFFICE :—29, BEDFORD STREET, STRAND. 


UNIVERSITY COLLEGE, LIVERPOOL. 


The Senate are prepared to appoint two Demonstrators of Chemistry at 
salaries of £120 and Sx00 respectively. 

Applications, with detailed statement of training qualifications, experience 
if any, and Testimonials or References, must be sent on or before June 15 
to Professor J. CAMPBELL BROWN. 


OPEN SCHOLARSHIPS IN NATURAL 


SCIENCE, of the value of £roo and £60, are awarded annually in 
OCTOBER at St. Thomas's Hospital Medicul School, Albert Embank- 
ment, S.E. e. 
For particulars, apply to Mr. G, RENDLE, Medical Secretary. 
W. M. ORD, Dean. 


PROFITS WITH HOM 
COMFORTS. : 
THE ALBANY SETTLEMENT is now being formed 


in the Canadian North-West upon Professor Tanner’s Settlement 

System, for securing fertile land at a cheap rate, near a good railway, 

with friends and neighbours around, also church, schools, markets, 

afd medical care. For details inclose Twopence in stamps (cost of 

pians, &c.) to Messrs. ELsworTH and KNIGHTON, Land Agents, 6, 
xhibition Road. South Kensington, London. 


THE ALBANY AGRICULTURAL COLLEGE, 
QU’APPELLE VALLEY, CANADA, N.W.T.—This College is 
situated on the celebrated Bell Farm, which is being converted into the 
“ Albany Settlement.” It offers excellent facilities for Canadian Farm 
Practice and Agricultural Science, as well as for gaining experience in 
the requirements of Colonial Life, without sacrificing the usual comforts 
of an English Home. Written applications may be addressed to 
Professor T'annur, Institute of Agriculture, South Kensington. 
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e 
The Governors of HULME’S CHARITY 


will proceed in the early Autumn to elect a HEAD MASTER for the 
HULME BOYS’ GRAMMAR SCHOOL, now in course of erection 
near Alexandra Park. Manchester. The School is for 400 Poys between 
the ages of seven and sixteen, and ‘chiefly if not entirely day scholars. 
The fees are by the scheme to be fixed at not less than £5 nor more than 
£1og year, Extra feesare payable for Greek and practical instruction 
in Natural Sciences. Scholarships and Exhibitions will be founded. 
The Head Master must be a Graduate of some University in the 
United Kingdom. His salary will be £150 a year, besides Capitation 
Fee of not less than £2, nor more than £4. Copies of the scheme may 
be obtained from Mr. T. C. Davies Cottey, 8, John Dalton Street, 
Manchester. AppliGitions, stating age and experience, accompanied 
with 25 Printed Copies of, Testimonials, must be sent to Mr. COLLEY on 
or before June 30, 1886. N.B.—It is requested that Copies of not more 
than 8 Testimonials be forwarded by any Applicant. 





To STUDENTS, BACHELORS, and 
Others.—Summer Residence and Board in a Splendid House. Neigh- 
bourhood noted for Healthiness and Scenery. entire or Partial Assist- 


ance given by First-Class B.A. London.—Address care of NATURE. 


BEAUTIFUL, NEW, AND RARE 
e MINERALS. 


Mr. HENSON invites inspection of the large numberof Specimens he 
has just received, comprising— 

AR@YRODITE, ZUNVITE, Extraordinary Fine Crystals of CERUS- 
SITE, PYROMO RPHITE, DESCLOIZITE, STOLZITE, AR- 
GENTITE; STEPHANITE, FOWLERITE, RED VANADINITE, 
OWAROWITE, Canana, TOPAZES from Pixz’s Pex, and Brilliant, 
Doubly-Terminated RUTILES. 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 





@ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 
FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES, 


© CATALOGUES ON APPLICATION. e 


SAMWYEL HENSON, 
» °277, STRAND, LONDON, 
Opposite Norfolk Street. 


| LIVING SPEGIMENS FOR THE MIGROSCOF 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHA 
Who last week sent to his Subscribers Alcyonella fungosa, with drav 
and description. He also®sent out Lynceus harpa, Leptodom hyal 
Hyalodaphnia Kah)bergensis, Brachionus pala, Asplanchna priodo 
Melicerta ringgns, An@ræa stipitata, Volvox globator ; also Hydra, Ama 
Vorticella, Crayfish, and other Specimens for (Huxley and Martiit’s) | 

lagical Laboratory work. A 
Weekly Announcements will be made inthis place of Organisms T. I 

supplying. ’ . 
Specimen Tube, One Shilling, post free, 
Twenty-six Tubes in Course of Six Months for Supscription of £t 
or Twelve Tubes, ros. 6d. 
Portfgio of Drawings, Eleven Parts, 1s. ®ach. 


ELEGANT SCIENTIFIC „PRESENT. 
FACSIMILES of the celebrated DIAMONDS of the WORI 
White and Coloured (twenty-eight), wrought in Crystal Glass of g 
lustre. In handsome Morocco Caseg@with Descriptive Catalogue, pi 
412 125,—R. DAMON, F.G.S., Weymouth. 


~ BLASCHKA MODELS 
IN 
NATURAL HISTORY. 


Having appointed Mr. DAMON, of Weymouth, Sole Ageitgfor the S 
and Supply of my GLASS MODELS in GREAL BRITAIN : 
IRELAND, I request all Orders and Communications to be made 

im. 








L. BLASCHKA, Dresden. 
Priced Catalpgue, New Editiong Price 6d. 3 


PETROLOGY OF THE CHANNEL 


ISLES. e 
AMORPHOUS, PORPHYRITIC, and SPHARULITIC RHYOLITE 
FELSITES, APLITES, DIORITES, SYENITES, CLAYSTO?D 
PORPHYRIES, ARGILLACEOUS SHALES, CONGLOMERATE 





Series of 24 2-inch Specimens 4s. 6d. (ffee to any part of United Kingdor 
Micro Sections (Mounted) of the above :— 






Spherrulitic Rhyolite se se se gue oe e oe 25. od. 
Others: su cee ana Week ists, a a r 1S. 3de 
SINEL & CO., JERSEY. [467 





12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimens. 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FC 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 


The r2 Slides post free in Box for ros. 9d. 


EDWARD WARD, F.R.M.S., e 
249, OXFORD STREET, MANCHESTER. 


SIX PRIZE MEDALS, 
AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collections especially adapted for Teaching assupplied to Scier 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. {o 
New and Rare Minerals constantly arriving from all parts for selection 
n Single Specimens. 
ROCĘ SECTIONS AND ROCK SPECIMENS:, 
The Largest Variety in England. e 
New Catalogues and Lists onapplicatidn to— 
JAMES R, GREGORY,” 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDO! 


Established 27 Yearsin London. 
PHOTOGRAPHY. 


WOOD’S TRAFALGAR DRY PLATE; 
ARE UNSURPASSED. 


When over- or under-exposed they can be controlled with better resul 
than any other make. 


A PHOTOGRAPH AND HOW TO 
TAKE IT. 


By ONE WHO KNOWS. °*. 
With Catalogue of Photographic Apparatus, Post Free, One Stamp. 


E. G. WOOD, 74, Cheapside, 


AND e 
* HORNE, THORNTHWAITE, ,& WOOD, 
416, Strand, London ; 


ALSO + 
WOOD (Late ABRAHAM), 
20, Lo Street, Liverpool. 
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e THE JOURNALS, LETTERS, «AND NOTE-BOOKS OF PRINCE.’ ALBERT 
VICTOR AND PRINCE GEORGE OF WALES. * s 


THE CRUISE OF H.M.S. “BACCHANTE, ” 1879-1882. 


COMPILED FROM THE JOURNALS, LETTERS, AND.NOTE-BOOKS OF ~ ad 
PRINCE ALBERT VICTOR AND PRINCE GEORGE OF WALES. 


o With Additions by the 
REV. "OHN NEALE DALTON, 
Canon of Windsor. 
With Maps, Plans, and Illustrations. Two Vols. Medium 8vo. 525. 6d. e 


s Ready on Tuesday next F 
W. “STANLEY JEVONS, LL.D., M.A., F.R.S., JOURNAL AND 
LETTERS OF. Edited by his WIFE. Demy 8vo. 148. 


The Academy says :—-‘* The value is of a different, perhaps of a higher order. They illustrate by many a little trait the sober 
simplicity of character and single-minsledness of the writer. In short, the interest of the book is mainly spiritual. There is here the 
story of a great lfe- “purpose early formed, steadily pursued, and splendidly realised.” 


JF OURTH EDITION, Revised and ConsiderablyZEnlarged. 


SPECTRUM ANALYSIS. 


SIX LECTURES DELIVERED ÌN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON. 
BY SIR HENRY E. ROSCOE, LL.D. F.R. S., 


Professor of Chemistry in the Owens College, V ictoria’ University: Manchester 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND ° 


° ARTHUR SCHUSTER, Ph.D., F.R.S, 


Professor of Applied Mathematics in Owens College, Victoria University. 
g With Appendices and numerous Illustrations and Plates. Medium 8vo. 21s. 


MACMILLAN & CO., LONDON. 


MACMILLAN’S MAGAZINE 


No. 320, for JUNE, Price 15., contains :— 








e 
I.—THE WOODLANDERS. or THomMas Harpy, VIL—NOT GLAD, NOR SAD. 
Chaps, V.---VILI. » VIL —ARCHAOLOGY IN THE THEATRE. 
I].—THE SECOND PART OF ae AUST.” VIII.—MYSTERY AND ROMANCE. 
II.—WHO WROTE DICKENS? . IX.—THE LAST IRISH PARLIAMENT. . 
IV.—THE PQPLARS: A SONNET. ; X.—INTERNATIONAL COPYRIGHT. By IL D. 
V.—THE LAIRD OF REDGAUNTLET, ! TRAILL. 
e 
MACMILLAN & CO., LANDON. 
EA a ee Ss 
(PROFUSELY ILLUSTRATED, Price 6d. ; 3 by, Post, 8d.) S 
T glish 3 ta ed Magazine, : 
For JUNE contains :— ° 
ARMOUTH AND THE BROADS. By JosErH Hatton, | IN UMBRIA. By Mrs. Macqvorp. With Illustrations. ° 
With Illusgrations. i THE WITCH MAIDENS OF FIJI EY BRIG. By H. A, H. 


JAYS WITH SIR ROGER DE COVERLEY—MR. WILL ! THE SINGING VOICE. By Dr. MORELL® MACKENZIE, 
WIMBLE. With Itlustrations by HucH Tuomson, | SERIAL STORIES, by W. E. Norrygy and other Writers. 
° MACMILLAN & CC., LONDON. 2. 
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CHARLES” GRIFFIN & COS 
PUBLICATIONS. 


THIRD ANNUAL Issuq Handsome Cloth. 7s. 60. 


THE SCIENTIFIC* AND LEARNED 
e SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 
e BOOK efor 1886) Compiled from Official Sources, and comprising, 
besides other Official Information, Lists of the Papers read during 
1885 before every Society of importance inthe United Kingdpm. 


‘The Year-Boox or Societies is a record which ought to be OF THE 
GREATEST UQE for the progress of Science.” —Sir Lyon Playfair, K.C.B., 
M.P., F.R S. President of the British Association. 


“It goes almost without saying that a Handbook of this subject will be in 
time one of THE MOST GENERALLY USEFUL WORKS for the library or the 
desk.” — Times. 


INORGANIC CHEMISTRY (A Short 


Menual of), By A. DUPRE, Ph.D., F.R.S., and H. WILSON 
HAKE, Ph.D., F.C.S., of the Westminster Hospital. With a Coloured 
Table of Spectra. Cloth. 7s. 6d. 


paos EMINENTLY LUCID EXPOSITION of chemical truths.” —Chemical 
CWS. 


“ Valuable to the Student and Practical Man alike, the book has a fresh- 
ness due partly to new ideas and new processes, partly to its racy and forcible 
style.”—Chemist and Druggist. 


London: CHARLES GRIFFIN & CO. *Exeter Street, Strand. 
Now Ready, Free on Application. 


(No. 203) A CATALOGUE OF MATHE- 
MATICAL BOOKS, including several Recent Purchases, arranged 
according | to Subjects, on Sale by MACMILLAN & BOWES, CAM- 





The Catalogue contains sets of the ‘ Ladies’ Diary,” 1739- 18405 3“ Gentle- 
man’s Diary,” 1741-1840 5 Laplace, ‘ t Œuvres,” 7 vols. ; ‘ Educational 
Times,” (di Matera Runkle’s ‘ * Mathematical Monthly,” 3 vols. ; Tortolini, 
“ Annali di atematica, ee vols. ; ‘* Journal de l'Ecole Polytechnique,” vols. 
i. to xyiii. ; Montuch a, “ Hist. des Mathématiques,” 4 vols. ; De Morgan's 
“ Book of Almanacks” ; Bowditch’s “Translation of Laplace,” 4 vols. ; and 
many scarce Pooks and "Periodicals. 

MACMILLAN & BOWES, CAMBRIDGE. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free onreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 








NEW LANTERN MICROSCOPE 
OxyHypRoGEN oR ELECTRIC LIGHT. 
(Wright and Newton's Patent.) 


e THE 


FOR 









SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 





With Lime-light this Tnstgument shows a Flea 15 feet long as sharply as a 


Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Corgea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. P&rticulars and 1 Report of Royal Micrg-copical Society 


on application. 
NEWTON & CO, 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT. 
MAKERS OF VERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
FOR COLLEGES, INSTITUTIONS, &c. SPECIAL OPTICAJ. APPARATUS FOR 
PoLARISCOPY, ‘SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 


3, FLEET STRRET, | LONDON, ne 














ar AN EASY GUIDE. 


s TO THE 


PRINCIPAL CONSTELLATIONS AND STARE 


VISIBLE ÎN GREAT BRITAIN, 
By E. W. 


Now issued in Book Form in compliance with many requests. 
favourably noticed in Nature of January 14. 

Prices (post-/rec): Plain Sheet, 64d.; @anvas, gfe. ; on Canvas, with 
Roller, rs. 62. ; yon Canyasi in Book Form, xs. 6d. ; on Boag and Varnished 
2s, 3d. 


Mos 


PUBLISHED BY WODDERSPOON & CO., 
7, SERLE STREET, LINCOLN'S INN, W. 


SPECTACLES V. OPHTHALMIC 


LRREGULARITIES. 

W. JOHNSON, Ophthalmic Optician, received the HIGHEST. an 
ONLY AWARD granted for SPECTACLES in LONDON, Internationz 
Exhibition, 1862. 

Patronised by the most eminent Oculists and Medical Men. 

W. JOHNSON, Optician to the University ospita! 
188, TOTTENHAM COURT ROAD. 


“ Remarks on Spectacles,” post-free. 


| PROFESSOR TAIT’S WORKS. 
1 

| ioth, Paice 18 6 

| 








In Crown 8vo, Cloth, Pgice 7s. 6d. 


PROPERTIES OF MATTER, 


II. 


In Crown 8vo, Price 6s. 


LIGHT. 


By P. G. TAIT, M,A., Sec.R.S.E. 


Formerly Fellow of St. P&ter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. 


Edinburgh : ADAM & CHARLES BLACK. 


WATTS’ MANUAL OF CHEMISTRY 


(BASED ON FOWNES’ MANUAL). 
PHYSICAL AND INORGANIC CHEM 
ISTRY. 9s. 


CHEMISTRY of CARBON-COMPOUNDS 
or, ORGANIC CHEMISTRY. Edited by Dr. TILDEN, F.R.S 





Professor of Chemistry in the Mason College, Birmingham. ` 10s. 
London: J. & A. CHURCHILL. ¢ 
GLASGOW AND 5 THE 


HIGHLANDS, eo 
(Royal route vid Crinan and 


SUMMER 
TOURS -© 


Royal Mail Sicäiner “COLUMBA” or “IONA” fron 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m. 
in connection with Express Trains from London and th 


South, convey- iN SCOTLAND 


ing passengers 
for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffe 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. 
Illustrated, 6d. and 18. by post, or at Railway Bookstal) 
throughout England. eTime Bil with Maps and Fare 
free from the owner, 


DAVID MACBRAYNE, 419, HOPE ST., GRASGOW. 








Possessing all the Properties of the Finest Arrowroot; 


BROWN & POLSON’S CORN FLOUR 


eo 


Is a Household Requisite of constant utility. ° « 


NOTE,.—?.» Sasers should insist on being supplied with BROWN & POLSON’S*CORN FLOUR. : 


Inferior kinds 


‘asserting fictitious clqims, are being offered for the sake of extra profit. 


| j 


4 ® . 
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SUBSCRIPTIONS to ‘*NATQURE. Sle Ey Auction. 
2 s. de : ee 
. Yearly pa SN Re a oe Se RES OS The Valuable Collection of BIRD SKINS frmed by the late SIR 
Half-yearly. . 2... 0. ee 1G 6 WIYLIAM JARDINE. š 
e Quarterly, . 2... ewe ee ee 76 MESSRS. PUTTICK & SIMPSON will 
To the United States, the Continent, and all places Sell by Auction, at their Hdħse, 47, Leicester Square, W.C., on JUNE 
within the Postal Union :— e e 17, at xo minutes past One o'Clock precisely, the above wellknown 
oe . Ss d Collection, containing about Nine Hundred Genera ant Ten ‘Jhou8and 
rearl ; 6 Specimens in a most excellent state of preservation. Among thèm are 
Yearly. se ee ee ee ee 3° 3 many Types, and aljare labelled with name and country, 
Half-yearly. 9, .. 1. 2 ee 15 6 , Catalogues forwarded on receipt of 2 Stamps. 
Quarterly, s e noa s a at 8 o i 








j i ow Rea ition, Revised, wi iagram Smo Cloth, 25s. 
CHARGES fof ADVERTISEMENTS. | No Redy, 4th Edition, Revised, with 3 Diagrams imo, Cloth, 
Three Lines in Column 2s. 6d. gd. Ser Line after, CELESTIAL MOTIONS: a Handy Book 


ks @ of Astronomy. By Abiedepsai Tee LYNN, B.A., F.R.A.S., 
One-Eighth Page, or Quarter Column . . . © 18 6 $ Saina a oe : A = ations. 
Quarter Page, or Half a Column ..... I Is o res recommandable.” —Ciel et Terre. 


“Mr. Lynn’s capital little book.” —KXuowledge. 


Half a Page, oraCelumn ........ 3 5 0 London : EDWARD STANFORD, 55, Charing Cross, @ W. 


Whole Page... .........2..660 
Money Orders payable to MACMILLAN & CO. 
OFFICE : 29, BEDFORD STREET, STRAND, W.C. 





Just Published. 
JOHN WHELDON’S “ZOOLOGICAL 





cher CATALOGUE,” Part 1, containing Mammalia, Ornitholo n Anthn- 
a P tay v 0 t So t í ef (es pology, General Zoology. i 5 
e. 
LONDON London: 58, GREAT QUEEN STREET, W,C. 


THURSDAY, May 27. 
Royav Soctety, at 4.30,—Family Likeness in Eye Colour: F. Galton, 


F.R.S.—A Genera] Theorem in Electro-static Induction : John Buchanan. > $ D 28 

Rapte oa Sn m acted by Be in Certain Vitregus Rocks : Frank INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 

Rutley.—On the Reħtion between the Thickness and the Surface Tensions W 

of Linuid Films: Profg Reinold, F.R.S., and A. W. Ricker, F.R.S.— DENT S NE ILLUS TRATE D 

ExperMents with Pressure on Excitable Tissues: G. J. Romanes. F.R.S. CATALOGUE of HIGH-CLASS 

The Effect of Magnetisation on the Elasticity and the Internal Friction of 7 c 

Metals : Herbert ‘Tomlinson.—Researches in Stellar Photography: Rev. WATC H ES WATCHES and LOCKS at 
. 


Prof. Pritchard, F.R.S. 
SOCIETY or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—The Tele- REDUCED i PRICES, sent post 
free on application to E DENT 


phone as a Receiving-Instgument in Military Telegraphy: Capt. P. 
Cardew, R.E.—On a Problem relating to the Economical Electrolytic and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 


Deposition of Copper : Capt. H. R. Sankey, R.E. 
or 4, ROYAL EXCHANGE. 


Sent Post Free, Two Stamps. 





ROYAL InsTITuTION, at 3.-gHabit as a Factor in Human Morphology : 
Prof. Alexander Macalister, F.R.S. . S 


FRIDAY, May 28. 





VICTORIA INSTITUTE, at B.—Annual Meeting.—Address by Prof. Hull 

mod Director Sf Geological Survey of ireland, ED PEN d SECOND EDIT x ON ’ 
OYAL INSTITUTION, at 9.—Electrical Deposition of Dust and Smoke: 
Prof. Oliver Lodge, D.Sc. G R I F F l N S 


a Oe CHEMICAL HANDICRAET 
ROvAL INSTITUTION, at 3.—~Light, with Special Reference to Effects : ei. 


resulting from its Action on various Substances: Prof. G. G. Stoke 
LID., Pres.R.S. s, PRICE 4s. 7d. POST FREE. 


SOCIETY OF ARTS, at E e a oe U: W. Richardson, F.R.S. A CATA L 0G U E 0 F C H EM | CA L APPA RATUS } 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVY, 
TUESDAY, JUNE 1. A c F 


PPa . Demy 8vo, 48 +s Illustrated with 1,600 Woodcuts, 
ZOOLOGICAL SociEr?, at 8.30.—Exhibition of a Specimen of a Fish em- 2 P REA eee 3 A 


bedded in a Pearl-Oyster: Dr. Giinther.—Note on the Trachea of a Most Complete and Cheapest Lisi of Apparatus. 
Curassow (Nothocra® urumutum): F. E. Beddard.—On a Collection of JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
@ Dragonflies from Murree and Campbellpore (North-West India) received | ‘ g LONDON, W.C. 


from Major J. W. Yerbury, R.A. : W. F. Kirby. 
ROYAL INSTITUTION, at 3.—The Function of Circulation: Prof. Arthur 


q 
EERE apwespay, Jom a, ROCKS, MINERALS, FOSSILS. 
Enromogpaicay SOCIETY, at 7.—Description of NeW Genera and Species 
of Lepidoptera Heterocera from the Australian Region : Arthur G. Butier, =". EL. EB y = Ea E R, 
are izgl gsoriptions of Uncharacterised Species of Diabrotica : Dr. J. S. Assoc. R. S. Mines Lond., M.A Oxon., L.S.A. Lond., &c 
y FES. i . R. S. “a MA. a L.S.A, “3 ag 
i THURSDAY, Jonn 3- Successor to the late R, TALLING, 





LINNEAN SOCIETY, at 3. 


Cones Soe fa ce ae, 180, BROMPTON ROAD, LONDON, S.W. 
ROYAL lnstirutiqg, at 3.—Habit as a Factor in Human Morphology: | Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 12@ speci- 
Prof. Alexander Macalister, F.R.S. mens, from 5os., or of Recent Shells, 120 Genera, 42s. 
FRIDAY, June 4. Corrfsh Minerals a Specialty. Characteristic Rock-sections from rs. 6d. 


ROYAL SOCIETY, at 4.—Election of Fellows. APPARATUS SUPPLIED. LESSO®S GIVEN. 
GEOLOGISTS’ ASSOCIATION, at 8. 


ROYAL INSTITUTION, at 9.—The Sympathetic Nervous System: Walter H. | A Fine’Series of the newly described ST. ERTH PLIOCENE FOSSILS) 
Gaskell, F.R.S. including TunicaTa and HOLOTHURIA. 
SATURDAY, June 5. b 


“ctg fom tt Aion or varsaa eae “Pat 6 Eaa ies, | CABINETS FOR MIN ERALS, 
Pres. RS. e ; FOSSILS, &ec. 

FRY’S y PU RE 6 DRAWERS, 20 INCHES HIGH ... .. 4. ZIS. 
10 ” 39 ” ” sete ce ee 455. 
* CONCENTRATED ie ” 26 y ae oe oe BBS, 
. LUBL COCOA 2 da 39 LEJ a” ore ee ee 525, 

SO E NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
Prepared by,a new and special scientific process | RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


Securing extreme solubility, and developing THOMAS D. RU $s ELL 
the finest flavouf of the Cocoa. 78, NEWGATE STREET, E.C. 
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On the rst theyoy Mont, price Bixpence. 
. THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF ITISH ENTOMOLOGY. 
i Edited by Joun Ẹ, CARRINGTON, ý 
With the Assistagce of 


FreneERicK Bonn, F.Z.S. Joun A. Power, M.D. 
Eowgrp A.Fircs, F.L.S. J. Jenner Weir, F.L.S. 
2 e F. Bucnanan WHITE, M.D 


Contains Articles by well-known Entomologists,on all Branches of the 
Science; on Insects injurious or beneficial to Farih or Garden; Nates on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicategand Desiderata. 

Numerous Woopéut ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LiTHOGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rage birds; distribution and migration of British fresh-water fish ;. new o7 
rare marine fish; local aquaria ; British reptiles ; British land and fresh. 
with remarks on the haunts and habits of the species; and 





water mollusca, 


eother matters of general interest to those who delight in natural history. 


Reports of the Linnean, Zoological, and Entomologicgl Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, 1, Paternoster Row. 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 
Dr. W. SKLAREK, u herausgegeben von Dr. O. SCHUMANN, 
Privatdocent an der Universität Tübingen. 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 
Tübingen : LAUPP. 
London and Edinburgh : WILLIAMS & NORGATE. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, f 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Condgcted by C. G. BARRETT, J. W. DouGLAS,.R. McLacutan, F.R.S. 
E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. k 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

W.B.—Communications, &c., should be sent to the Editors atthe above 
address. 
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The volumes com- 


° On the rst of every Month. 


e JOURNAL OF BOTANY, 
j BRITISH AND FOREIGN. 
Edited by James BRITTEN, F. L.S., British Museum. 
ContENTS:—Original Article by leading Botanists.—Extractsą and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
?roceedings of Societies. 
Price rs.3¢. Subscription for One Year, payable inadvance, 12s. © 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
Now Ready, Part XXXI., 8yo price 3s. 6d. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, @rculates egtensively among 
Landowners, Farmers, Resident Agents, and others Integested in the 
management of lan@throughout the United Kingdom. 

The AGRICULTUR ST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the Rrincipal-British and 
[rish Markets of the week, 

Thespecial attention of Land Agentsis directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34¢. Annual Subscription, payable in advance, 14s. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. . 


THE BREWERS’ GUARDIAN © 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 








REVIEW OF THE MALT AND Hop 'BRADES ; AND WINE AND SPIRIT Trapp 
RECORD. ° e 


The Organ of the Country Brgwers. ; 


© 
tt The Brewers’ Guardian ”’ ispublished on the evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum, post free, dating fromany quarter-day- 


Single Copies, rs. each. Registered for tran#mission abroad, 


THE “HANSA,” 


Published since 1864 in Hamburg, is the only igdependent rofessional paper 
in Germany dedicated exclusiveby to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements., Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months" insertion. 


Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FreepEN M.R., 
Hamburg, Alexander Street, 8. 


ESSEX. FIELD CLUB SPECIAL MEMOIRS. VoL. I. 


REPORT ON THE EAST ANGLIAN 
EARTHQUAKE of April 22, 1884. By RAPHAEL MELDOLA, 
F.C.S., F.1.C.. F.R.A.S., &c., Professor of Chemistry in the Finsbury 
Technical College, City and Guilds of Lordon Institute; And 
WILLIAM WHITE, F.E.S., Member of the Geologists’ As#wciation. 
(Drawn up by R. Meldola, and read in abstraet at the Meeting of the 
Essex Field Club, February 28, 1885.] With Maps and other Ilus- g 


trations. 8vo. 
MACMILLAN & CO., LONDON. 





SCIENTIFIC 


The following is a list of the Portraits 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 


SIR CHARLES LYELL. os 
SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

ADOLF ERIK NORDENSKJÖLD. œ 


SIR WILLIAM THOMSON. 


WORTHIES.. 


that have appeared in the above Series: 


HERMANN L. Fè HELMHOLTZ 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. ° 
SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRÉ DUMAS. 
RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY.» 


` 


SIR C.°W. SIEMENS. 


ee i à 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 
° the Set of 23 Portraits in a Handsome Portfolio for 


THE PORTFOLIO MaY BE HAD SEPARATELY, PRICE 6s. 
** Cheques and P.O.0.'s payable to MACMILLAN & CO. 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. . 


5s. each, 
£6 os. od., carriage paid. ° 
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Bailey’s Patent cana Baijey’s Patent Thirlmere 
5, e À Water Motor. 
Adapled "or Small Powers. 


Prices from £6 6s. each. fa i 
: H.P. IH.P. 2H.P. 4 H.P.9 6 H.P. OEST" IO H.P. } H.P. | H.P. $HP. THO 
WaATERMOTOA yeas frzr0s. £15. £25. £35 | often towen SEE LISTS. iE £2 2s. £338 £558. £5 tos. Liz. 


- W. H. BAILEY & 60., Albion Works, Salford, Manchester. ees 








Baileys Patent Water Motor. 





Strongly made, Powerful, i ® Hundreds fixed and at Work. 


Economical, i 











PRIZE MEDAL HARVEY &, PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION. 
° e SUCCESSORS TO W. LADD & CO., Ps 
e BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. 


-WALL PAPERS FREE FROM ARSENIC. > 


ita WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, b 


ARE THE ORIGINAL MAKERS OF 
pa Dri 
a 











ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 


e 
* Sole Address—r110, HIGH STREET, MANCHESTER SQUARE, LONDON, W, 


e May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. . 
w ard of Merit, International Medical and Sanitary Congress. Silver Medal, Nationa] Health Society, 1883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 
° 
s & 
e 


ACCIDENTS OF DAILY LIFE ig 
PATENT 


INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company, 

Silico-Carbon Acidless 
BATTERY 








(Established 1849) 
64, CORNHILL. 





Capital... ts sts 3a ‘ss e.. $1,000,000. 
Income .. e ose e w oe 246,000. FOR 
Compensation Paid for 112,000 Accidents, MICROSCOPIC work, 
$2,215,000. All complete £5% 
e Chairman s. ws HARVIE M. FARQUHAR, Esq. 


Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Ofice—8, Grand Hotel Buildings, W.C.; 


@ OR AT THE 
Head Offict—64, Cornhill, London, E.C, 
e WILLIAM J. VIAN, Secretary. 





BEST BLACK INK KNOWN. 
QRAPER’S INK (DICHROIC). 





COXETER & SON, 


4-6Grafton St., Gower St., 
LONDON, W.C. 


WEAK AND DEFECTIVE SIGHT. 


SPECTACLES scientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITEIS, 
Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study & the optical means necessary 
to remedy the defects of the astigmatic or weak sighted eye, and this experi- 





ence, combined with his medical knowledge, enables him frequently to 

relieve even the otherwise hopeless cases. Sufferers should read his 

pamphlet; “ Hints on Spectacles,” sent post-freefor six stamps.- 416, Strand, 
ondon. 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public omoes ang Railway Companies throughout 
reland. 

It writes almost instantly Full Black. | Flows qnsily from the Pen. 
Does not corrode Stead Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liable to Blot. moment of writing. 

Can be obtaine@in London, through Messrs. BARCLAY & Sons. Farring- 
don Street ; W. Epwarps, Old Change ; F. Newpery & Sons, Newgate 
Stieet ; J. Austin & Co., Duke Street, Liverpool; and to be had of all 

Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
HOW & COS 
Geological Transparercies for the Lantern, 


Descriptive Catalogue on Application. 
WALKER’S SPECIfIC GRAVITY BALANCE FOR ROCKS 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
* 


grammes, Plans (up to Double-Elephant size), Shortbard, and 
i Type-Writing are easily, quickly,gind cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulfrs resemble 
written letters, Used at the House of Lords, &c. 


` AUTOCOPYIST CO., 
72, London Wall, London, and 52, Princess Street, Manchester. 


: THIS e 
AND MINERALS. > AAE 


TEVLEU TE MEDICINE 
* HOW & CÔ.'S POCKET MICROSCORE LAMP, 8s. 6d. . - 7 : 
g MICRO-PEWROLOGY.—Sections of Pltchstones, Obsdians, Granites, | T5 2 Certain Cure for all Disorders of the LIVER, STOMACT 
yenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, ‘Trach H 
Andesites, Porphyritgs, Rayolites, Lavas, Ashes, Gneiss, Schists, Lime. AnD BOWELS: A Grent a or the aaa 
stones, &c., price rs.6d. each, Powerful Invigorator of the System, in cases of WEAKNESS 
JAMES HOW & CO., 73, FARRIKGDON STREET, LONDON. AND DEBILITY, and is unequalled in qmale Complaints. 


fe ’ 
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ASTRONOMY. — POPULAR ASTRONOMY. By Sir G. B. Atay, K?C.B., F.R.S., late Astronomer-Réyal. 


edith numerous Illustrations. Fcap. 8vo. 4s. 6d. 


ASTRONOMY.—ELEMENTARY LESSQNS IN ASTRONOMY. By J. Norman Lockyer, F.R.S. 


New Edition, With numerous Illustrations. Fcap. 8vo ss 6d. (Questions on, 1s. 6d.) 


PHYSIGLOGY. —ELEMENTARY LESSONS IN PHYSIOLOGY. By THomas Henry eae F.R.S. 


New Editiom With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 


ANATOMY.—LESSONS IN. ELEMENTARY ANATOMY. Bŷ Sr. GEORGE MAET F. RS. With 


numerous Illustrations. Fcap. 8vo. 6s. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Rosca F.R.S. 


sen ae ha With numerous Illustrations, Fcap. 8vo. 4s. 6a. Problems adapted to the same, by Profgssor THORPE. With Key. 


W OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jones. 


With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Feap. 8vo. 28. 6d. 
QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap. 8vo. 3s. 
“CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY T FOR 
` BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 6d. 


PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFOUR ia les F.RS. New 


Edition. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 2s.) 


ELECTRICITY AND MAGNETISM.—ELECTRICITY AND MAGNETISM. “By Professor 
SELVANUS THOMPSON. With numerous Illustrations. Fcap. 8vo. 45. 6d. 


e 
ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN, By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. 6d. 


ELECTRIC LIGHT ARITHMETIC. By R. E. Day, M.A. Pott 8vo. 2. 


HEAT AND ELECTRICITY:—A COLLECTION OF EXAMPLES ON HEAT AND 
. ELECIRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo, 2s. 62. 


STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perr’, C.E., Professor of Engineering 
Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Fcap. 8vo. 4s. 6. 

SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W.H. STONE. With Illustrations. 
Fcap. 8vo. | 3s. 6d. 

ELEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE, By SYDNEY LUPTON, M.A.. F.C.S., F.C.I. Globe 8vo. 25. 6d. 


CHEMICAL ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With rroo 


Problems. By the same Author. Globe 8vo. 55. 


NATURAL PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. By I, TODHUNTER, 
M.A., F.R.S. Fcap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6¢. Part II.—Sound, Light, and Heat. 3. 6d. 


PHYSICAL GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOG A TS ` By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions, rs. 6d.) 


FIELD GEOLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Akor. With numerous 


Illustrations. Crown 8vo. 3s. 6d. 

“GEOGRAPHY. ~-CLASS-BOOK OF GEOGRAPHY. By G: B. CLARKE, M.A., F.G.S., F.R.S. 
New Edition, with Eighteen Soloured Maps. Fcap. 8vo. 3s. 

AGRICULTURE. 
PRACTICE. By Professor H. TANNER. Fcap. 8vo. 3s. 6d. 

FIELD,AND GARDEN CROPS.—DISEASES OF FIELD AND,GARDEN CROPS. Chiefly 
such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6d. 


BOTANY.—LESSONS IN ELEMENTARY BOTANY. By Professor OLIVER, F.R.S.e New Edition. 


With numerous Illustrations. Fcap. 8vo. 4s. 6d. 


POLITICAL ECONOMY.—POLITICAL ECONOMY FOR BEGINNERS. By Mrs. FAWCETT. 


New Edition. WitH®Questions, &c. Fcap. Svo. 2s. Sda 

ECONOMICS.—THE ECONOMICS OF INDUSTRY. By Professor 2 MARSHALL and Mary P., 
MARSHALL. Fcap. 8vo. 2s. 6d. 

LOGIC.—*LESSONS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By Te STANLEY JEvons, LL.D., 
ALA., F.R.S. New Edition. With numerous IIlustradons. Fcap. 8vo, 3s. 6d. 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS. —By P. K. ‘Ray, 


SN 








e D.Sc. (Lond. and Edin.), Professor of Logic an® Philosophy, Dacca College. Second-Edition. Globe 8vo. 4s. &. 
° GEOGRAPHY.—SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By J. R. GREEN and ALICE 
S, GREEN. With 1 Maps. Fcap. 8vo. 3s. 6d. e 
*.* Other Volumés to follow. e 
e e 
e © ee ES . e 
z se MACMILLAN & CO., LONDON. . e 








Printed by Ricuarp Cay anD Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE . 


“ To the solid ground 
Oj Nature trusts the mind which builds for aye.” —WORDSWORTH 
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THE 


VEY SAFETY MOTOR. 


° (DAVEY’S PATENT). 
as e 


APPLIED 





. THE MOST 


R 
Pumping Water 
AND 


Driving Small Machinery. 


I] vomrme ECONOMICAL ` MOTOR 





Cost of fuel one farthing per horse- 
power per hour. 





P Testimonials and Catalogues free on 
Application. 


ink 


= a —_—_ 
THORN, DAVEY, & CO., LEEDS. tso 





R: & J. BECK’S 


NEW MICROSCOPE, 





R 


i 


- “THE STAR” 


PRICES. £ Ss. a 
Stand, with 1-in. Object- 
glass ... goo 22 0 
Stand, with r-in. and 4-in. 
Objecfiglasses te ee eee Oca oO 


Stand, with 2 Eye-pieces, 4-in. 
e and ġia. Object-glasses, 

Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case és. tes! aes? ee Ass 


44 @ 


CK, 68, Cornhill, London, E.C. 


GQLD MEDAL, - 


International Inventions Exhibition, 1885. 
e 


BROWNING’S PLATYSCOPIC LENS. 





j Engraved Real Size. S 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“If you carry a small Platyscopic Pocket Lens (which every observer®of 

Nature ought to do).”—GRANT ALLEN in Knowledge. 
he Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 

mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 3o diams. ; the lowest, power, having the largest 
field,-is the best adapted for general use. 


The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
Pring either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 


Illustrated description gent free. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S 














UNIVERSAL TELESGOPE. 


errestrial and Astronomical Powers, 


T 
£5 5s, Od., £6 6s, Od. £8 8s. Od., afd £10 10s. 6d. 
Tilustrated and Descriptive Price Lists Posted Free. 
NEGRETTI &*°ZAMBRA; 
OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 

; To Her MAJESTY THE QUEEN, © 


HOLBORN VIADUCT, 
Branches :— $ 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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- CITY AND'GUILDS OF LONDON 
e INSTITUTE. 


CENTRAL INSTITUTION, E*HIBITION ROAD, S.W. 
Summer Courses or Lectrf&s anv LABORATORY INSTRUCTION. 
1. On IRON GIRDER BRIDGE DESIGNING, with Experiments 
e ° _ onqme Mat: rials used in Construction— 
wey, Prof. WV. C. Unwin, B.Sc., M.LC.E., Daily from ro till 5, for Two 
eekg commencing on Monday, July 5. Fee. £2. 
2.On the TEACHING of CHEMIS’QRY as introductory to its 
TECHNICAL APPLICATIONS— . 
By Prof. ArmsTronc, F.R.S., Ph.D., Dail 
Weeks, commencing on Monday, July 5 Vee, 2. 
3. On EXPERIMENTAL PHYSICS as a Subject of Instruction in 
Technical and o'her Schools— 
By Prof. W. E. Ayrton, F.R.S., Daily from 10 till 5, for Two Weeks, 
commencing on Monday, July 19. _ Fee, £2. 
On GRAPHICAL S FATICS— 





from 10 till 5, for Two 


4: 
By Prof. O. Henrici, Ph.D., LL.D., F.R S., Daily from ro till 5, for Two 
Weeks, commencing on Monday, July 19. Fee, £r. 
5. On PLUMBING— 


Fo@ Lectures by W. R. MAGUIRE, on June 29, June 30, July x, July 2, 
at 7 30 p.m, each Day. Fee, 5s. 
6. On CANDLE MANUFACTURE and the Treatment of the Bye- 


Products— 
Four Lectures by LEorotp Fiatp, F.R.S.E., on July 5, 6, 8, and ọ, at 
7.30 p.m. Fee, 5s. 
7. On the CHEMISTRY of TANNING— 
Four Lectures by Henry R. PROCTER, on July 12, 13, 15, and 16, at 


7.30pm. Fee, 5s 
+= 8. On BRICKWORK and MASONRY— 
Four Lectures by Jonn SLATER, B.A., F.R.Î.B A., on July 12, 13» 15, 
and 16, at 7.30 p.m. Fee, 5s. 
9. On the TECHNOLOGY of CELLULOSE and PAPER MANU- 
FACTURE— : 
Four Lectures by C. F. Cross, F.C.S., assisted by E. T. Bevan, FCS, 
on July 19, 20, 22, and 23, at 7.30 p m. Fee, 5s. 
ro, On BUILDING MATERIALS— 
Four Lectures by W. G. 1 ENT, F.C.S., F.I.C., on July 26, 27, 29, 


30. Fee, 5s. 
11. On OPTICAL MEASUREMENIS— 

Four Lectures by R. T. GLAZEBROOK, M.A., F.R.S , on July 26, 27, 29, 
and 3$, at 7.30 p.m. Fee, 5s. 

Fuftther Particulars and Syllabus of each Course may be obtained at the 
Central Institution, Exhibition Road, S W., or at Gresham College, L- ndon, 
Registered Teachers of the Institute may, on application, be admited 
~ to these Courses without payment of fees. 

PHILIP MAGNUS, Director and Secretary. 


and 


The Governors of HULME’S CHARITY 
will po in the early Autumn to elect a HEAD MASTER for the 
HULME BOYS’ GRAMMAR SCHUOL, now in course of erection 
near Alexandra Park, Manchester. The School is for 400 Boys between 
the ages of seven and sixteen, and chiefly if not entirely day scholars. 
The fees are by the scheme to be fixed at not less than 45 nor more than 
£1oayear. Extra feesare payable for Greek and practical instruction 
in Natural Sciences. Scholarships and Exhibitions will be founded. 
The Head Master must be a Graduate of some University in the 
United Kingdom. His salary will be £150 a year, besides Capitation 








f ` NA TURE 


Fee of not less than £2, nor more than £4. Copies of the scheme may | 


be obtained from Mr. T. C. Davies Cottey, 8, John Dalton Street, 
Manchester. Applications, stating age and experience, accompanied 
with 25 Printed Copies of Testimonials, must be sent to Mr. COLLEY on 
or before June 30, 1886. N.B.—It is requested that Copies of not more 
than 8 Testimonials be forwarded by any Applicant. 

a = = 


5- 

To STUDENTS, BACHELORS, and 
Others.—Summer Residence and Board in a Splendid House. Neigh- 
Dourhood noted for Healthiness and Scenery. Entire or Partial Assıst- 
ance given by First-Class B.A. London.—Address care of NATURE. 


OPEN SCHOLARSHIPS IN NATURAL 
SCIENCE, of the value of £100 and £60, are awarded annually in 
O@TOBER at St. Thomas's Hospital Medici School, Albert Embank- 

ment, S.E. 

For particulars, apply t@®Mr. G. RENDLE, Medical Secretary. 

W. M. ORD, Dean. 








COLONIAL PROFITS WITH SOME 
° COMFORTS. 
THE ALBANY SETTLEMENT is now being formed 


-in the Canadian North-West upon Professor nner’s Settlement 
System, for securing fertile land at a cheap rate, near a good railway, 
with friends and neighbours around, also church, schools, gnarl-ets, 
and medical care. For details inglose Twopence ig stamps (cost of 
plans, &c.) to Messrs. ELSWORTH and KnicHton, Land Agents, 6, 

xhib@ion Road, South Kensington, London. 


THE ALBANY AGRICULTURAL COLLEGE, 

WAPPELLE VALLEY, CANADA, N.W.T.—This College is 

situated on tke celebrated, Bell Farm, which is being gonverted into the 

# Albany Settlement.” Itoffers excellent facilities for Canadian Farm 

Practice and Agriegltural Science, as well as for gaining experience in 

the requirements of Colonial Life, without sacrificing the usual comforts 

of an Eflish Home. Written applications may be addressed to 
Professor TANNER, Institute of Agriculture, South Kensington. 
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LILING SPECIMENS FOR THE MIGR6SCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to, 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM 
Who last week sent to hig Subscribers the Acorn Barnacle, (Balanus 
balanoides), with description. He also sent out Alcyonella® fungosa, 
Lynceus harpæ, Lepodorn hyalina, Hyalodaphnia Kahlbergensis, As- 
planchna prio@onta, Melicerta ringens, Hydatina senta, Anuræa stgpitata, 
Volvox globator : also Hydra, Amoeba, Vorticella, Crayfish, and eather 
Specimens for (Huxley and Martin’s) Biological Laboratory work. 
Weekly Announcements will be made inghis place of Organisms T. B. is 
supplying. 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubzs in Course of Six Mon@is for Sugscription of £1 1S, 
or Twelve Tubes for 108. 6d. e 
Portfo&o of Drawings, Eleven Parts, Is. each. 


UNIVERSITY COLLEGE, BIVERPOOL. 


The Senate are prepared to appoint two Demonstrators of Chemistry at 
salaries of £120 and 4100 respectively ; to commence on October 1 next. 

Applications, with detailed statement of@ra ning, qualifications, experience 
if any, and Testimonials or References, must be sent on or before June 15 
to Professor J. CAMPBELL BROWN. 


MANCHESTER TECHNICAL SCHOOL. 


The Council invite Applications for the Teacherships of Chemistry anc 
Physics, and Bleaching, Dyeing, and Printing. They shou& be accom. 
panied by Testimonials or References, State age, experience, aid _ salagy 
required, to be sent in not later than JUNE ar to J. H. REYNOLDS, 
Secretary. 


SWINEY LECTURES ON GEOLOGY. 

Dr. R. H. TRAQUAIR, F°RS., F.G. S., will Reliver a Course of Twelve 
Lectures on the GEOLOGY and PALHONTOLOGY of the CAR BONI. 
FEROUS SYSTEM, in the British Museung (Natural History), Cromwel 
Road, commencing Tuesday, June 15, at 4 p.m., and to be tinued each 
succeeding Tuesday, Wednesday, and Friday, concluding on Friday, July 9, 
1886. 














Admission to the Course, Free. 


eeraa ee o 
UNIVERSITY COLŁEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


ABERDARE HALL. - 


HALL of RESIDENCE for Lady Students attending the Universit; 
peau Sessional Fee, 440. Sessivnal Tuition Fee at University College 

Io. 

At the Entrance SCHOLARSHIP Examination, September 1886, eigh 
Scholarships (two of £50, three of £40, and three of £30, tenable for thre 
years), and twenty-five Exhibitions of 410 will be offered for open compe 
tition. Also three of £15, tenable only at Aberdare Hall. 

For particulars apply to the Honcrary Principal, the Hon. ISABE] 
BRUCE, Aberdare Hall, Cardiff. 


12 Superb, Finely Flaked, Palzolithio Flint 
IMPLEMENTS from the Valley of the Thames, for 415.— Address 
W. H. S., 3, Ethel Road, Plaistow, Essex. ‘4 


PETROLOGY OF THE’ CHANNEL 
ISLES. ° 


AMORPHOUS, PORPHYRITIC, and SPH-ERULITIC RHYOLIQES 
FELSILTES, APLITES, DIORITES, SYENITES, CLAYSTON: 
PORPHYRIES, ARGILLACEOUS SHALES, CONGLOMERATE! 


Series of 24 sing. Specimens 4s. 6d. (free to any part of United Kingdom) 
ficro Sections (Mounted) of the above :— ® 
Spherulitic Rhyolite see se see te te mee nee nae 28s od. 
seo IS, 3d. 


Others se se see soe nee tee nee m tee e g 
SINEL & CO., JERSEY. 


12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimens. 

MOUNTED OPAQUE FOR BINOCULAR, ANI%®IN BALSAM FO 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 

The x2 Slides post free in Box for ros. od. 
EDWARD WARD, F.R.M.S., 

249, OXFORD STREET, MANCHESTER. 


ya 
SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collections especially adapted for Teaching as supplied to Scier 
and Art Department, and used by all Lecturers and TeacHers in 
Great Britain, &c. 3 
New and Rare Minerals constantly arriving from all parts for selection 
Single Specimens. . 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England? 
New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDO 
Established 27 Years in London. 
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No Boiler., 
No Explosion. 


It requires no 
Skilled Labour, . 
eLittle Attention, 
No Nuisance. Small Cost tọ Work. 


WALL -PAPERS FREE FROM ARSENIC. *” 


(wji WILLIAM WOOLLAMS & CO., Manufacturing Paper Staingrs, ' 
= e . 


No Danger. 












ARE THE ORIGINAL MAKERS OF 


ARTISTI WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—r110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. ” 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1833 
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e GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. ° 
PRIZE MEDAL HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,) EXHIBITION. 
SUCCESSORS TO W. LADD & CO., . 
p - BEAK STREE1, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR * 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 
WIMSELURST *AND VOSS INDUCTION MACHINES 


ms OF IMPROVED PATTERN. . 


Illustrated Catalogue, Revised Edition, per post 8d. 





WEAK AND DEFECTIVE SIGHT. 

SPECTACLES scientifically adapged to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITYTE’S, 
"Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
«he last thirty years made an especgal study of the optical means necessary 
to remedy the defects of the astigmatic or weak sighted eye. and this expert- 
ence, combined with his medical knowledge, enables him frequently to 
celieve even the otherwise hopeless cases. Sufferers should read his 
pamphlet, “ Hints on Spectacles,” sent post-freefor six stamps.— 416, Strand, 

ndon. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shortband, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


‘ery fluid ink, used with ofdinary pen and paper. Auto-Circulars resemble 
vritien letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
@72, London Wall, London, and 52, Princess Street, Manchester. - 


HOw & CO.’S 


eological Transparencies for the Lantern, 
$ Descriptive Catalogue on Application. 
WALKER’ SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSC@PE LAMP, 8s. ôd. 


M{CRO-PETROLOGY.—Sections of Pitchstoges, Obsidians, Granites, 
yenites, Diorites, Gabbgos, Dolerites, Basalts, Tachylitcs, Trachytes, 





.ndesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime. , 


tones, &c.. price 13.@@. each, 
JAMES HOW & CO., 73, FARRINGDON STREET, Lonpon. 


ROCKS, MINERALS, FOSSILS. 
F. HoH. BUTLER, 


assoc. R. S, Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
~ Successor to the late R. TALLING, 


80, BROMPTON ROAD, LONDON, S.W. 


students’ Cabinets (nogel design) of Rocks, Minerals, or Fossils, 120 speci- 
* mens, from 30s., or of Recent Shells, 120 Genera, 42s. 
Cornish Minerals @ Specialty. Characteristic Rock-sections from rs. 6d. 
APPARATUS SUPPLIED. Lessons GIVEN. 


Fine Series of the newl¥ described ST. ERTH PLIOCENE FOSSILS, 
including Tunicata and HgLOTHURIA. 





e ISTRY. 


Now Ready, 4th Edition, Revised, with 3 Diagrams, 18mo, Cloth, 2s. 


_ CELESTIAL MOTIONS: a Handy Book 
of Astronomy. By WILLIAM THYNNE LYNN, B.A., F.R.A S., 
containing a New Chapter on the Constellations. 

“ Très recommandable.”— Ciel et Terre. 
“Mr. Lynn's capital little book.” —Kuowledge, 
London: EDWARD STANFORD, 55, Charing Cross, S.W. 

: BOOKS (Secondhand), Miscellaneous, Re- 

i mainders, &.—C. HERBERT, English and Foreign Bookseller, 319, 

| Goswell Road, London, E.C. Catalogue free onreceipt of two stamp», 
Libraries, Old Books, and Parchment purchased. 


CHARLES GRIFFIN & COS 
PUBLICATIONS. 


THIRD ANNUAL Issvz. Handsome Cloth. 


7s. 6d. 


' THE SCIENTIFIC AND LEARNED 


SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 

BOOK. for 1886). Compiled from Official Sources, and comprising, 
i besides other Official Information, Lists of the PAPERS read during 
. 1885 before every Society of importance in the United Kingdom. 


“The Year-Boox or Sociztres is a record which ought to be or THe 
GREATEST USE for the progress of Science.”—Sir Lyon Playfair, K.C E., 
ALP., F.R.S., President of the British Association, 


_ “It goes almost without saying that a Handbook of this subject will bc in 
time one of THE MOST GENERALLY USEFUL Works for the library or the 
desk.” — Times. è 


1 

. INORGANIC CHEMISTRY (A Shogt 
Manuai of). By A. DUPRE, Ph.D., F.R.S., and H. WILSON 
HAKE, Ph.D., F.C.S., of the Westminstæ Hospital. With a Coloured 
i Table Æ Spectra. Cloth. 7s. 6d. 


| ©This EMINENTLY LUCID EXPOSITION of chemi@M! truths,” —Chem.. al 

l News. e 9è 

1 ** Valuable to the Student and Practical Man alike, the book has a fresh- 

‘ ness due partly to new ideas and new processes, partly toits racy and @rcible 
style.”—Chemist and Druggist. 


: London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 
' WATTS, MANUAL OF CHEMISTRY , 


(BASED ON FOWNES’ MANUAL). a 

' PHYSICAL AND INORGANIC CHEM- 
QS, a - e 

' CHEMISTRY of CARBON-COMPOUNDS; 


or, ORGAÑIC CHEMISTRY. Edited by Dr. TILDEN, F.R.S., 
Professor of Chemistry in the Mason ColleggsBirmingham. tos. 


London: J. & A. CHURCHISL,. 
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`. INTERNATIONAL SCIENTIFIC SERIES. 


NOTICE. ae 

The NEW VOLUME in this Series 
on MICROBES, FERMENTS, „an 
MOULDS, by E. L. TROUESSART 
with upwards of One Hundred Illustrations 


is now Ready at all Boeksellews’, price 5s 
London :e KEGAN PAUL, TRENCH, & CO. 


Just Published, price 21% 


THE FRESH-WATER 
FISHES of EUROPE: 


A History of their Genera, Species, Structure, Habits, and Distribution, 


By H. G. SEELEY, `x , 


F.R.S., F.G.S., F.ZS., F.LS., F.R.G.S., Professor of Geography 
King’s College, London. 


Royal 8vo, 448 pp., with 274 Illustrations, Cloth, 21s. 


‘Tn this excellent an@ valuable worl® thg whole of the i 
formation that is available, including tHe fresults of the invest 
gations of the leading Continental i@hthyologists, @s embodiec 
The illustrations are excellent, plain, clearly drawn engraving 
which give perhaps as good an idea of the general appearan: 
of the subjects as more pretentioys coloured plates. The volun 
affords an admirable and concise,account of the various fishes 
European waters.” —all Mall Gazette, 


CASSELL & COMPANY, Lrgep, Ludgate Hill, London. 





Cambringe Wyrborsity Press, 
LECTURES 


PHYSIOLOGY of PLANTS. 


BY S. H. VINES, M.A, D.Sc., 
Fellow of Christs College, Cambridge, 
Demy 8vo, 710 pages. With Illustrations. 215. 













A*TREATISE ON THE GENERAL 

- PRINCIPLES OF CHEMISTRY. By M.M. PATTISON 

MUIR, M.A., Fellow and Prælector in Chemistry of Gonville 
and Caius College, Cambridge. Demy 8vo. 15s. 


“© We cannot too warmly recommend this work to advanced 
students, be they young or old.” —Chemical News. 


e 
A CATALOGUE OF BOOKS AND 
PAPERS ON PROTOZOA, CC@LENTERATES, 
WORMS, and certain smaller groups of animals, published 
during the years 1861-1883. By D’ARCY W. THOMPSON, 
B.A., Professor of Biology in University College, Dundee. 
Demy 8vo, 125. 6d. 





e Lonpon: C. J. CLAY anp SON, 
CAMBRIDGE UNIVERSITY PRESS WAREHOUSE, 
AVE MARIA LANE. 


EDWARD STANFORD’S 
NEW PUBLICATIONS. 


Post 8vo, with Seven Maps, Cloth Limp, price ss. 


THE HANDY GUIDE TO NORWAY. 
By THOMAS B. WILLSON, M.A. With an Appendix on the Flora and 
Lepidoptera of Norway by R. C. R. JORDAN, M.D. 

A compact, easily carried volume, containing details of all the principal 
Routes, both by land and sea, full and latest information regarding ‘‘ Sta- 
tions,” Hotels, &c., a List of Phrases, a Vocabulary, and other necessary 
information for the Tourist. x 


NEW LANTERN MICROSCOP: 
OXYHYDROGEN or ELECTRIC LIGH 
(Wright and Newton's Patent.) 
SILVER MEDAL 
INVENTIONS EXHIBITION, 1885 


THE 


FOR 












Large Post 8vo, with 400 Illustrations, Cloth, price r2s. 


OUTLINES OF GEOLOGY. 


_An Introduction to the Science for Junior Students and General Readers. 
By JAMES GEIKI, LL.D., F-R.S., Murchison Professor of Geology 
and Mineralogy in the University of Edinburgh, formerly of H.M. Geolo- 
gical Survey, Author of “ The Great Ice-Age,” “ Prehistoric Europe,” &c. 
“The style is clear, simple, and unpretending. The author has evidently 
striven, as a rule, to put the subject fairly before students rather than to 
express his own views, and has thus produced a book which cannot fail to 
be of great service.”"—Saturday Review. 





With Lime-light this Instrument shows a Flea 15 feet long as sharply z 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet longs; Cornea of F 
Eye magnified 2,500 diams. Is also the most perfect projecting Mi 
Polariscope made. Particwars and Report of Royal Microscopical Soci 

ee a 


on application. 
NEWTON & CO., 
OPTICIANS TO THE QUEEN AND TE GOVERNMENT. 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC A PHYSICAL APPARA 
FOR COLLEGES, INSTITUTIONS, XC. SPECIAL OPricaL APPARATUS 
POLARISCOPY, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 


8, FLEET STREET, LONDON, E.C. 


MINERALS AND STONE 
IMPLEMENTS. 


MR. BRYCE-WRIGHT begs to call the attention ofhig Clients anc 
Public to his large Series of ` 
MINERALS AND. STONE IMPLEMENTS, 
fi hich single specimens can be seiecte. 
"Elementary Collections of Minerals, Fossils, and Rocks from £1 upwi 


N.B.— They Collections obtained the Prtee Medal, 1863. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTI 


BRYCE-WRIGHT, 
Mineralogist and Expert In Execious Stones, 
204, REGENT STREET, LONDON, W. 


e e Crown 8vo, Cloth, with several Illustrations, price 3s. 
AN INTERMEDIATE PHYSICAL AND 
DESCRIPTIVE GEOGRAPHY: 


Abridged from the@hysical, Historical, and Descriptive Geography by the 
late KEITH JOHNSTON, F.R.G.S. Revised andeCorgcted to date, 
and intended for use in Schools where the two larger wor! by the same 
e Author are not found suitable. 
“A very excellent little compendium of physical and descriptive geo- 
phy, b&@ter than any other of the same size which we have ever seen.”— 
Educational Times. P 


Royal folio (z4 by 18 inches), Half-Morocco, Red Edges, price é 8s. 5 
i Levant Morocco extra, Gilt Edges, £7. 


SCRIBNER’S STATISTICAL ATLAS 
OF THE UNITED STATES, 


® Showing by'graplM& methods their Present Condition, and their Political,e 
Social, and Sndustrial Development. By F. W. HEWES and H. GAN- 
NEFT, Chief Gtographer ofthe United States Geologiml Survey, formerly 
Geographer of the Tenth Census of the United States. (Detailed Prospectus 
*@ post-free on application.) 


Londog : EDWARD STANFORD, 55, Charing Cross, S.W. 
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~- SUBSCRIPTIONS to “ NATURE.” "lA 
Bi Veal EE E Oe l=- LAMP s 
° Half-yearly. 2... 1 eee eee I4 6 f 


Quarterly. . i Ne ee ee Fe OF 26 
To the United States, the COntinent, and all places 
within the Postal Union :— 


Yearly... . ee eee 
Half-yearly . ‘ese 
Quarterly. . 2... 


CHARGES fos ADVERTISEMENTS. 


Thre@ Lines in Column 2s, 6d. gd. Rer Line after. 


s. d. 
One-Eighth Page, or Quarter Column . or 6 
Quarter Page, or Half a Column I 15 0 
Half a Page, or a Column . -3 50 
Whole Page .. .@% ..........6 60 
Money Orders payable to MACMILLAN & CO. 


OFFICE : 29, BEDFORD STREET, STRAND, W.C. 


Biavy of Societies 





= LONDON 
° THURSDAY, JUNE 3. 
Linnean SOCIETY, at 8.—Mosses collected by Bishop Hannington in 
Central Africa. W. 


. W. Mitten.—Fauna of Mergui Archipelago—Sponges : 

H. Carter. Brittle Stars: Prof. Duncan. Holothurians: Prof. Bal 

Botany of Kilimanjaro: Prof. Oliyer.—On Balanophora Thwaitesii : 
H. Trimen. e. ° 

CHEMICAL Socufry, & 8.—The Effect of Remelting on the Properties of 

` Iron; Notes on Sir Wig Fairbairn’s 1853 Experiments: Thomas Turner. 
—Som monium Compounds and other Derivatives of Hydroxyquino- 
line: C. A. Kohn, B.Sc. 

ROYAL INSTITUTION, at 3.—Habit as a Factor in Human Morphology : 
Prof, Alexander Macalister, F.R.S. 

FRIDAY, June 4. 

Roya Society, at 4.—Election of Fellows. 

GEOLOGISTS’ ASSOCIATION, at 8.—On the Connection in Time of Changes 
in Fossil Floras with those of Faunas : Prof. G. S. Boulger, F.L.S.—A List 
of the Gerera and Species @f the Entomostraca found in the Carboniferous 
Formations of Great Britain and Irelan%, with Notes on the Characters 
and Distribution of the Genera: Prof. T. Rupert Jones, F.R.S., and 

Kirkby.—On the Shingle-Beaches and Recent Coast-Changes of 
omney Marsh (in Illustration of the Whitsuntide Excursion) : W..T ‘opley, 

S., President. 
ROYAL JistitotoN, at 9.—The Sympathetic Nervous System: Walter H. 


kell, F.R. 
, SATURDAY, JUNE 5. 
ROYAL INSTITUTION, at 3.—Light, with Special Reference to Effects re- 
sylting from its Action on various Substances : Prof. G. G. Stokes, LL.D., 
res.R.S. 
° MONDAY, June 7. 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30. 
VICTORIA INSTITUTE, at 8. 
ROYAL INSTITUTION, at 5.—General Monthly Meeting. 
” . TUESDAY, June 8. . . 
ANTHRSPOLOGICAL INSTITUTE, at 8.30.—On the Ethnological Exhibits in 
the Colonial and Indian Exhibition: C. H. Read, F.§.A.—On Indian 
Shell-Work: Miss Buckland—On Ethnological Objects from Ceylon 
and the Maldive Islands: C. W. Rosset. 
Society or CHEMICAL INDUSTRY, at 8.—The Chemical Treatment of 
Sewage : Dr. Meymott Tidy. 
Roya. FIORTICULTURAL SOCIETY, at 3. 
PHOTOGRAPHIC SOCIETY, at 8. e 
Rovat Mistirution, at 3.—The Function of Circulation: Prof. Arthur 


Gamgee, F.R.S. 
e WEDNESDAY, JUNE 9. 

GEOLOGICAL SOCIETY, at 8.—On the Voicanic Rocks of North-Eastern 
Fife: James Durham, with an Appepdix by the President.—On some 
Eruptive Rocks from the neighbourhood of St. Minver, Cornwall: Frank 
Rutley.—The Bagshot Beds of the Longen Basin: H. W. Monckton 
and R. S. Herries, B.A.—The Geology of Cape Breton Island, Nova 
Scotia : Edwin Gilpin, Jun., M.A. 

Royvar Micro@opicat SOCIETY, at 8,—Device for the Better Examination 
of Bacteria in Culture Tubes: F. R. Cheshire.—On Photo-micrography : 
Dr. E. M. Crookshank. r 

THURSDAY, JUNE 10. 

Roya SOCIETY, at 4.30. 

* MATHEMATICAL SOCIETY, at 8.—Reciprocation in Statics : Prof. Genese. — 
Formula for the Interchange of the Inđependent and Dependent Variables, 
with some Applications to Reciprocants: C. Leudesdorf.—Second Paper 
on Reciprocants: L. J. Rogers®-On the Theory of Screws in Elliptic 
Space(Third Note): A. Buchhei#i.—On the Motion ofa Liquid Ellipsoid 
urtder the Influence of its own Attraction: A. B. Basset. 

ROYAL INSTITUTION, at 3.—Habit as a Factor in Human Morphology : 
Prof. Alexander Mac@lister, F.R.S. 

FRIDAY, JUNE 11. 
ROYAL INSTIT@TION, at 9.—Meteorite Problems: Prof, Dewar, F.R.S. 
TURDAY, JUNE®12. ‘ 

PuysicaL SOciEry, at 3.—On Electric Light Fire-Damp Indicators : 
Walter Emmott and William Ackroyd. 

Royar BOTANIC Qocie sy, at 3.45. 

Roya. INSTITUTION, at 3.—Light, with Special Reference to Effects 
resulting from its Action on various Substances: Prof, G. G. Stokes, 
LL.D., Pres.R.S. . 


PATENT 


Silico-Carbon Atidless 
BATT ERY 


MICROSCOPIG Wk, 
All complete £5. 


a 
COXETER & SON, 


4-6Grafton St., Gower St., 
LONDON, W.C. 


J. ORME & C0., 
65, BARBICAN, LONDON. 





AND 


IMPORTERS 


OF Š 
Scientific Apparatus 
AND 


CHEMICALS. 


— « 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 
































































































































































For full particulars write to the 
SOLE AGENTS— 


AJ. ORME & CO, 
=] § Barbican, London, E.t. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d, 




























































































SECOND EDITION, 
: GRIFF4IN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUS ATED, CLASSIFIED, DESCRIPTIVE 
. Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
e ° 
ost Complete and Cheapest List of Apparatus, ° 
° 


JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
[ LONDON, W.C? ° 


CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chegical Works. New Catalogue of 


o pages and 500 clear Illustrations, PoS free, 2¢d.—WILLIAM 
UME, 1, Lothian Street, Edinburgh. °. 
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e Crown 8vo.® 75. 6d 
THE ALKALI MAKERS’ ROCKET-BOOK: Tables 
and Analytical Metheds for Manufacturers of Sulphuric Acid, Nitric Acid, 
Soda, Potash, and Ammonia. By GEORGE LUND, Ph.D., Professor of 
‘Veghnical Chemistry, Zurich ; and FER INAND HURTER, Ph.D. 
“Tt isa work which must of necessay find a place on the shelves of every 
chemist dealing with the subject.” - ‘ Analyst,” December 1884 
To all concerned with the alkali trade this small volume will be of the 
greatest value.@ . . Seldom, perhaps has such a mass of special information 
been gcadensedjnto so small a space.” —*‘ The Chemist and Druggist.”” 
e New Volume of the Technological Hand-Bo ks. 


COAL-TAR COLOURS, The Chemfstry of. With spe- 
jal reference to their application to Dyeing, &c. By Dr. R. BENEDIK, 
rofessor ofgChemistry in the University of Vienna. ‘Translated from 

the German by E. KNECHT, Ph.D., Plead Master of the Chemistry 
and Dyeing Department in the Technical College, Bradford. Small 
post 8vo. ` 5s. 

“his is an excellent little practical manual dealing with a subject of great 
scientific and industrial importance. .. . We cordially recommend the 
book.” —“ Nature.” 

“ Accuracy, simplicity, pleasantness to the eye, are all to the fore again. 
. . . It is complete and exhaustive, up to date” —“‘ Journal of Education.’” 

t The wlume contains, in a little space, a vast amount of most useful in- 
formation.’’—“ Journal of the Society of Dyers and Colourists ”” 
TECHNOLOGICAL HAND-BOOKS. Edited by H. 
TRUEMAN WOOD, B.B , Secretary to the Society of Arts. A series 
of Technical Manuais for the use of Workmen and others ractically in- 
terested in the Industrial Arts, and specially adapted for didates in 
the Examinations of the City Guilds Institute. Illustrated, and uni- 
formly printed in small post 8vo. 

x DYEING AND TIS»UE-PRINTING. By WILLIAM 

CROOKES, F.R.S., V.P.C.S. 5s. e 
2. GLASS MANUFACTURE. InTropucrory Essay, by H. j. 
POWELL, B.A. (Whitefriars Glass Works); CROWN AND SHEET 
Grass, by HENRY CHANCE, M.A. (Chance Bros , Birming- 
ham); FLATE Grass, by H. G. HARRIS, Assoc. Memb. Inst. 

E. 3s. 6d. 

COTTON SPINNING; Its Development, Principles, and Prac- 
tice. By R. MARSDEN, Editor of the '‘ Textile Manufacturer.” 
With an Appendix on Steam Engines and Boilers. 6s. 6d. 

[Others in preparation. 

NEW VOLUMES OF “THE SPECIALISTS’ SERIES.” 

Whittaker and Co., Paternoster Row. 


ELECPRIC TRANSMISSION OF ENERGY. Electric 
Transmission of Energy, and its Transformation, Subdivision, and Dis- 
tribution. A Practical Handbook by GISBERT KAPP, C E., Associate 
Member of the Institution of Civil Engineers, &c. With Illustrations. 
Crown 8vo, pp: 342. 75- 6d. cloth. 

*,* It has been the aim of the author to present the scientific part of the 
subject in as simple a form as possible, giving descriptions of work actually 
carried out. He has endeavoured in this way to place before the reader an 
unbiassed report on the present state of electric transmission of energy. 
GAS MOTORS. Gas Engines. Their Theory and 

Management. By WILLIAM MACGREGOR. With 7 Plates. Crown 
e8vo, pp. 245. 8s. 6d. cloth. 

“Mr. Macgregor has collected a considerable amount of information on 
his subject of a kind which may prove valuable to many readers. All who 
desire to be well informed on gas engines will be able to get what they want 
from these pages.’’—‘' Engineering.” 

«t From the Abbé Hauteteuille’s powder machine, invented in 1678, to the 
Maxim Patent of 1883, is a long record of progress fully detailed in Mr, 
Macgregor’s useful and interesting book.’ —“ Saturday Review.” 

ust published, Vol. I., English-Spanish, in super-royal 8vo, pp. 873, 

bound in half-msrocco, £1 16s. 
TECHNOLOGICAL DICTIONARY. English- 
Spanish and Spanish-English. Containing Terms employed in the 
Applied Sciences, Industrial Arts, Mechanics, Fine Arts, Metallurgy, 
Machinery, Commerce, Sgip®building and Navigation, Civil and Military 
Engineering, Agriculture, ‘Railway Construction, Electro-technics, &c. 
By NESTOR PONCE DE LE N. Vol. 1.—English-Spanish. 
BOTANICAL WORKS. 

Ready next week, Vol. XII., completing 
SOWERBY’S ENGLISH BOTANY: Containing a 


Descriptio and Life-size coloured Drawing of every British Plant. 


Ld 
3 


Edited and brought up to the Present Standard of Scientific Knowledge . 


by T. BOSWELL (formerly SYME), LL.D., F. L.S., &c. The Figures 
W J. ESSOWERBY, W. H. FITCH, and N. E. BROWN. 12 vols., 
super-royal 8vo, containing 1937 Plates; £24 3s. in cloth; 426 11s. in 
half morocco; and 430 9s. fi whole morocco. Or in 89 Parts, gs. each, 
except Part 89, 75. 6d. 

u Will be the most con®lete Flora of Great Britain ever brought out, 
This great work will find a place wherever botanical science @ culgivated, 
and the study of our native plants, with all their fascinating associations, 
held dear. @-““ Athenzeum.” 

Vol. XII., Parts 84-89, with 98 Plates. £1 155. 

SOWERBY’8 ENGLISH BOTANY. Edite by J. T. 
BOSWELL, LL.D., F.L,S. Part 84, with 22 Coloured Pates, contains 
MarsiLaceæ, Isætaceæ, Selaginellacee, Lyco odiaceæ, Ophioglosacea:. 
Part 85, with 18 Coloured Plates, contains Filices. Part 86, with @4 
Coloured Plates, contains Filices. Parte87, with 21 Plafs, contains 
Equisetaceze nd Characez. Part 88, with 14 Coloured Plates, contains 

Characez. Part 89 contains Index to the whole Work. 
LONDON, CATALOGUE OF BRITISH 
PLANTS. (Part I.) Containing the British Phzenogamia, Filices, 
Equisetaceze, Lycopodiacez, Selaginellaceze, Marsileacer, and Cha- 
raceez eEighth Edition. Demy€vo. Price ód. On stoute paper, in 
limp cloth, xs. ; Generic Ipgex only, on card, 2d. 


LONBON : GEORGE BELL 


+ of English numismatics.”—“‘ Saturday Review.” @ 


BELL AND SON’S BOOK S. 


e 4th Edition, fevised. Crown 8vo, limp cloth, 4s. 6d. 
THE, BOWANIST’S POCKET-BOOK, containfng, ina 
tabMlated ferm, the Chief Characteristics of British Plants, with the 
Botan.cal Names, Soil or Situation, Colour, Growth, and Time of 
Flowering, of every Plant, arranged under its own order; with a Copious 
Index. By W. R. HAYWARD. 


Crown 8vo,6s. 6d. ; with Coloured Plates, 75. Gd. 


THE COLLECTOR’S MANUAL OF BRITISH LAND 
AND FRESHWATER SHELLS. Contain ng Figures and Descrip- 
tions of every Species, an Account of they Habits, Hints on Preserving, 
&e. By L. E. ADAMS, B.A. 

“Young c-ncholygists are likely to find this little Manual, which is the 
work of an experienced cllectur, of much service in determining and 
classifying their treasures. .... ‘The descrip@ons are s@pplemented by a 
series of excellent figures.” —‘‘ Atheneum.” - 

“One of the best anè most intelligible Manuals, in a moderate compass, 
on our‘ British Land and Freshwater Shells’ that have so far appeared.” — 


“ Knowledge.” e 
SIR JOHN LUBBOCK’S LIST OF BOOKS. Of the 


109 books recommended by Sir John Lubbock, 54 will be found in the 
cheap and handy form of Bohn’s Librari@and the Aldine Poets. 
Complete List sent p»st free on application. 

“ I may say, in regard to all manner of books, Bohn’s Publication Series 
is the usefullest thing I know.’’—T. CARLYLE. 

“The respectable and sometimes excellent translations of Bohn’s Library 
have done for Literature what Railroads have done for internal intercourse,” 
—R. W. EMERSON. ` 
3s. 6d. or ss. per volume (with exceptions). A Complete Set in 677 valymes, 

price £149 15S. 

BOHN’S LIBRARIES, containing Standard Works of 
European Literature in the English Language, on History, Biography, 
Topography, Archeology, Theology, Antiquities, Science, Philosophy, 

Natural History, Poetry, Aet, Fiction, with egictionaries and other 

Books of Reference, comprising in all Translations drom the French, 

German, Italan, Spanish, Scandinavian, Anglo-Saxon, Latin, and 

reek, 





® 
RECENT ADDITIONS TO THE LIBRARIES. 

N.B,—All the following Works may be had in neat coloured cloth bindings, 
as well as in the regular Library Style. 
TALFOURD’S LETTERS OF CHARLES LAMB. 
With some Account of the Wniter, his Priends and Correspondents, and 
Explanatory Notes. New Edition, Reviszd and Enlarged. By W. 


CAREW HAZLITT. Two Vols., 35 6. each. 
“On the whole Mr. Hazlig has done tis editorial work well.” — 


“ Atheneum.” 
VICTOR HUGO’S POEMS, chiefly Lyrical. Translated 
A. L WILLIAMS. 3s. 6d. 


by Various Writers, now first Collected by 
This Volume contains Contributions from the pens of F. S. Mahoney, 
G. W. M. Reynolds, Andrew Lang, Edwin Arnold, Mrs. Newton Cros- 
land, Miss Fanny Kemble, Bishop Alexander, Prof. Dowden, &e., &c. 


HAZLITT’S SPIRIT OF THE AGE; or, Contem- 
porary Portraits. To which are added, Free Thoughts on Public Affairs. 
and a Letter to William Gifford. New Edition. By W. CAREW 
HAZLITY. 3s. 6d. 


wae a. 
GOLDSMITH’S WORKS. A New Edition, containing 
Pieces hitherto Uncollected, and a Life of the Author. With Notes 
from various sources by J. W. M. GIBBS. Five Vols., 35. 62. each. 

Vol. I. Life, Vicar of Wakefield, Essays and Lettera—II. Poems, Plays, 
Bee, Cock-lanz Ghost. —III. Tae Citizen of the Woc-ld, Polite Led#ning in 
Europe-—IV. Biographies, Criticisms, Later Essays.—V. Prefaces, Ex- 
tracts fron Natural History, Letters froma Noblenan, Goody Two-Shes, é 


Index to the Whole. 
A HAND-BOOK OF THE HISTORY OF PHILO- 


S)PHY. For the use of Students. By E. BELFORT BAX, Editor 
of © Kant's Prolagomena,” &c. 55. 

“The book is, on the whole, an excellent piece of work ’’—“ Neture.”” 

ROBERT SCHUMANN; his Life and Works. By 
AUGUST REISSMANN. Tranplated from the Third Edtion of the 
German by A. L. ALGER. 3s. 6¢. 

“Herr Reisomann's Life of Scumann stands ver 
graphies of the masters. The translator has done 
with very great skill.” —“] Mu®ical World.” 

“As a concise gu.de to Schumann's musical works w@ do not know a more 
convenient little volume.’’—‘‘ Saturday Review.” 

FAIRHOLT’S COSTUME IN ENGLAND. Third 
Edition, Enlarged and Revised by the Hon. H. A. DILLON, F.S.A. 
With more than 700 Engravings, Two Vols. 5s. each. ` 

Vol. I. HISTORY. Vol. II. GLOSSARY. 

“© A clear and comprehensive tregtise on one of the largest and most com-» 
plex of subjects.” —“ Athenzum.’ 

HENFREYW’S GUIDE TO ENGLISH COINS. Re- 
vised Edition by C. F. KEARY@ M.A. F.S.A. With an [listorical 


Introduction. Ós. i g és 
“u Cannot jailto be auseful bok of referenc: to all interested in the subject 


COLERIDGE’S LECTURES ON SHAKESPERE. 
Edited by T. ASHE, M.A. Including Mr. Collier® Transcripts and 


@:he Lectures at Bristol in 1813. 3s. 6-7. es 

«c This is the best and most nearly complete edition of Colefldge’s remarks 
on the dramatists that has appeared, and all the admirers of suggestive 
criticism will be pleased to have this boo! .?—** Aehenzym.” 


high among the bio- 
is work, on the whole, 


AND SONS, 4, YORK STREET, COYENT GARDEN. 
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á “ Aebook over whish it is a pleasure to linger.” —Tynes. e 7 
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By PRINCE ALBERT VICTOR and PRINCE GEORGE of WALES., 


THE CRUISE. OF H.M.S. “BACCHANTE,” 1879-1882. - 


es COMPILED FROM*THE JOURNALS, LETTERS, AND NOTE-BOOKS OF+ ce 
PRINCE AŁBERT VICTOR AND PRINCE GEORGE OF WALES. 


With Additions by the : 





° 
- REV, JOHN NEALE DALTON, 
Canon of Windsor. 
With Maps, Plans, and Illustrations. Two Vols. Medium 8vo, 52s. 6d. 


° The Times says :— ° 


“ The work is no mere boyish log of a three years’ voyage. We certainly have the faithfuljy-kept log of day after day's 
sailing, but that is redeemed from monotony by the genuine and evident interest which the two Royal sailor boys took in every detail 
of their work. . . . Every page bears evidence of their diligence in collecting information, statistical and other, of the progress 
and prgsent condition of Victoria and the other colonies. . . . Both the Princes themselves, in their own boyish and tentative way, 
andeMr. Dalton, at more length and with more maturity of thought, refer to and discuss the leading questions suggested by these 
colonies. Their systems of education are described with approval ; the subjects of revenue, expenditure, debt, and trade gone into 

. with some detail; and above all, the great questions of Colonial and Imperial Federagion are treated with a vigour and decision that ® 
may surprise some in a book with the name of the Heir to the Throne on the title-page. True, Mr. Dalton tells us that he is only 
the mouthpiece of the various partjes in the colonies, but his own leanings in the matter cannot be concealed. We have nothing 
but approval te give to the discussions of these subjects in this Royal book, and we consider it a fortunate thing that the Princes 
had for their tutor durjng these critical three years a man of the large views of Mr. Dalton.” . 





W. STANLEY JEVONS, LL.D, M.A, FERS, JOURNAL AND 
LETTERS OF, Edited by his WIFE. Demy 8vo. 14s. ? 
_ The Academy says :—‘‘ The value is of a different, perhaps of a higher order. They illustrate by many a little trait*the sober è 
simplicity of character asl single-mindedness of the writer. In short, the interest of the book is mainly spiritual. ‘There is here the 
story of a great life-purpose early formed, steadily pursued, and splendidly realised.” 





MACMILLAN & CO., LONDON. 


NORTH BRITISH AGRICULTURIST, BEAUTIFUL, NEW, AND RARE 
the chief Agricultural Journal in Scotland, circulates extensively among | MINERALS. e 





Landowners, Farmers, Resident Agen i i Be ke < 
management of land throughout he Ond Enean interested in the Mr. HENSON invites inspection of the large number of Specimens ? e 
has just received, comprising— P ; 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE, DESCLOIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE, 
OWAROWITE, Canapa, TOPAZES from Pike's PEAK, and Brilliant, 
Doubly-Terminated RUTILES. 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 
FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 


Th®AGRICULTURIST is published every Wednesday afternoonin time 
‘for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

‘Tae special attentiop of Land Agentsis directed to the AGRICULTURIST 
as one ostie best existing papers for Advertising Farms to be Let and Estates 

or Sale. e 

Advertisers addressing themselves to Farmers will find the AGRICUL. 

®TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 

Ofäces—377, High Street, Edinburgh ; and r45, Queen Victoria Street, 

London, E. č : Money Orders payable to C. and R. Anperson. 
é CATALOGUES ON APPLICATION. 


CABINETS FOR MINERALS, SAMUEL HENSON 
FOSSILS, &c. 277, STRAND, LONDON, « 


Opposite Norfolk Street. 
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ne 2 j3 j) saa aus eee ABS. A 
12 ” 39 ” ’ 6, wee 528. & 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND LAN TERN S ; SLI DE S, 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. Létges# and Best Stock in the Kingdom, on Sale or Hire. 
“ z 
THOMAS D.* RUSSELL THE - EUPHANERON” LANTERN. 
78, NEWGA'BE STREET, E.C. £4.45., is unsurpassed for Power, Portability,°and Price. 
is . k NEW AAN OGUE OF LANTERNS AND SLIDES (60,000 in Stock): 
— 7 = —_—— AN M s Post Free, One Stamp. 
HOLLOWAYS OINTM ENT INFALLIBLE Cafteras, Lenses, Stands, Chemicals, 
‘ bad D 4 Borie Fist toe REMEDY And every requisite for Professional and Affateur. 


Complete Catalogue and Pamphlet, Past Free, One Stamp. 


E. G. WOOD, 74, Cheapside; and 
HORNE, THORNTHWAITE, & ‘WOOD, 


Opticians to th® Oueen, 
416, STRAND, LONDGN. 


For BAD LE@S, BAD BREASTS, OLD WOUNDS, SORES fd 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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° THE SCHOOL OF 


ELECTRICAL ENGINEERING 


AND 


' SUBMARINE TELEGRAPHY. 


. e e 
° 12 PRINCES STREET, HANOVER SQUARE, LONDON, ww. ESTABLISHED IN 1868, ee 
bs s Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 

This Establishment is the Largest School of Electrical Enginegring in the World, and embraces a ‘greater range of gibjects of instruction than any 
other. - It is also the only one in which a lengthened experience of fe difficulties of combining an effective course oftuition in the theoretical portions of the 
subjegt, with thorough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect it differs from the 
theoretical teacling of a University or College course on the one hand, and from the purely practical knowledge picked up by gpprenticesin the workshops of 
an Electrical Engifteer on the other, by being more thorough than either, while combining the advantages of both. Since fhe opening of the School, in 
1868, upwards of SOOO pupils have passed through it, many of whom now hold very high posts in Electricalindustry. At the close of the Cour®® of Instruction, 
an examination for the Certificate of the School is conducted by an examiner of high standing, uncunfected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 

WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. è 

Tests MADE AND Reports FurnisHED.—The School is open daily, except Saturdays, from 1o to 5. Copies of Testimonials from some of the most. 
eminent Scientific and Practical Electricians of the day, as well as full Prospectuses, Terms, &c., may be obtained by either personal or written application to. 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, W. [459 


THE “EXCELSIOR ” THE NEW PATENT 


PATENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS. 
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e TEN < z liege 
PRIZEMEDALS, Se == FRE: > 
E FOURTEEN 
CERTIFICATES 
oF MERIT 
THE The leading peculiarity of this Mattress is the uique com- 
vement «¢ Rycelgior ’bination of a woven wire central portion with helical: 
admits AND springs of great strength and reliable temper, giving 


» and effectually prevents ., » advantages possessed by no*other make. The helical 
Rita as springs obviate the tendency fn all woven wire mattresses 
Tue “EXCELSIOR” & “MATLOCK” COUCHES. EST Feto become bello: and so cause sleepers to roll into the 


. : e 
Retail from Cabinet Makers, Upholsterers, &c. Tllustrated Descriptive Circulars and Price Lists from 


ISAAC CHORLTON & C0., MANCHESTER (late Chorlton and Dugdale). s7 
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Group of Peristomes’ of Moss, Funaria hygrometrica, opaque “æ. IO Type Slide of Diatomacez, from Campeachy Bay, sodifferent Species 8 6 
Fresh-Water Alga, Polysiphonia fastigiata; with Antheridia ..@ .@ r o Type Slide of British and Foreign Foraminifera, 50 different Species 
zo Examples of Pollens, separated on ong;Slide, all named... - 8 6 in Groups, with names photographed beneath each Species æ 2I QO 
Very beaugiful double-stained Sections of Endogen, Exogen, and Cheese Mites, Male, Female, andgLarva, on one Slide ... m “æ 2 0 
, Acrogen Stems, on one Slide ane on pe ase w 2 6 Beautiful Longitudinal Sections of Tongue of Cat, double-stained .. r 9 
Skin of Horse, injected, very pretty... a ki ‘as és oot 6. Hair of Wild Rabbit, Long. and Trans. Sections, on one Slide “æ 2 0 
Archegonia of Marchantia polymorpha... e.. ide f ad ws TO Ruby Sand, with Air and Fluid Cavigies ... oe oon oe oe I 6 
Antheridia of Marchantia polymorpha oY bse a aaa im we IO Jasper and Amethyst, very beautiful for Polariscope ... tas oe ró 
Very perfect Slides of Queen Bee ... aes s ns ous . 560 Very pretty grouped Slides of Heliopelta, mounted opaque for 
Ve petet Slides of Scorpion Fly... oe eee wes +8 we 2 0 Lieberkuhn ... es eos nn one . oo aoe oe I 
Vers autiful Slides, with about rso various Diatoms on each a SO s 


oe 4 
Any of the above forwarded by return on receipt of Remittance for Price. 


CLASSIFIED LIST of 40,000 first-class Specimens. ILLUSTRATED: CATALOGUE OF MICROSEOPES AND 
s : ~ APPARATUS. Either of the above'sent post free on application to 


W, WATSON &: SONS, OPTICIANS TO-HER MAFESTY’S GOVERNMENT, 


.* 313, HIGH HOLBORN;:-L@NDON, W.C. ` as 


Printed by RicHarp CLAY AND Ñy, at 7 and 8, Bread Street Hill, Queen Victotia Street, in the City of Londo:® and $ublished by 
MACMILLAN AND Ço.) at the Office, 29 and 30, Bedford Street, 'Covėnt Gardgn.—Tuurspay, May 27, 1$86. 
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OJ Nature trusts the mind which builds for aye.” — WORDSWORTH 
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SCIENTIFIC 
MEN: 


l ; SEVEN GOLD 
AMPHIRE senars, es nss 
f OAP 
Š Especially commends 
° itself to 
(J 


1, Asa pure compound of Oleates and Palmitates of Soda 


and Potash. 

2. As being absolutely dehydrated by exposure to a tempera- 
ture of 100° C. for 24 hours. 

3. As being entirely de-alkalised by a new patent process, 
without excess of fatty matters. 

4. As containing a larger amount of Glycerine than any other 
Opaqué and most Transparent Soaps. 

5. As containing no Essential Oils but Eucalyptol and 
Thymol, and no artificial colour, and being impregnated with 
ree Toding—impossible if Alkali were present. 


J. CO: & J. FIELD, 
° OZOKERIT WORKS, LAMBETH, S.E. 


SEISMOGRAPHS. 


These insam ents form a complete apparatus for automatically registering 
the motion ofghe ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Observatory of the University 
of Tokio, where some of them have been inguse since 1880, ‘The forms now 
offered contain many improvements in detail, suggested by experience of 
earthquake measuremegt in Japan. g 





_A fully-illustra@æd description and list of prices will be sent on applica- 
tion. 


THE CAM BRIDGE SCIENTIFIC INSTRUMENT CO., 


x Cambridge. 
— e 


The PHY SIOLOGIOAL paren NEVER FORGETTING 





unlike Mnemonics, “His metho physiological and scientific in 
the béghest degree.”—DR. WILSON® “Prof. Loisette 


MEMORY : 


ó` 


' SUCCESS ii 


Esq. 
to myself that your Method is really the Instantaneous Art of Learning 
L E MALA iar 


ave me a new 


e g i f 


BROWNING’S PLATYSCOPIC LENS. 
E TEEN 





Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GRaNT ALLEN in Knowledge. | . 

The Platyscopic Lens js invaluable to botanists, mineralogists, or entao 
mologists, as it focuses about three times as far from the object as tye 
Coddington Lenses. This allows opaque objects to be examined easily, 

The Platyscopic’Lens is made of four degrees of power, magnifying 
respectively ro. 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. . ; 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of ihe Platyscopic Lens, mounted in Tortoiseshell, magni- 
Jying either 10, 15, 20, or 30 diameters, 185. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63. STRAND, LONDON, W.C 


NEGRETTI & ZAMBRA’S 
ASTRONOMICAL AND LOOK-OUT TELESCOPES. 














~ : s 
UNIVERSAL TELESCOPE. 


errestrial and Astronomical Powers, 


T $ 
e è 
. Od. . Od.” £8 8s. Od., and £10 10s. 04. 
= Oe Od BS Ge pei Brica Lists Lee poe 


NEGRETT( & ZAMBRA, . 
OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty@HeE QuEEN? 


HOLBORN VIADUCT, 
Branches :— 
45, CORNHILL, & 122, REGENT_STHEES, LONDCN 





0 
xlvi ° 7 . NATURE 
CITY AND GUILDS OF LONDON 
‘INSTITUTE. 


CENTRAL INS$ITUTMON, EXHIBITION ROAD, S.W. 
Summer Courses OF LECTURES AND@LazBoraTory INSTRUCTION. 
1. On IRON GIRDER BRI E DESIGNING, with Expcriments 
on some Mat rials used in CBnstruction— 
By Prof. W. C. Unwin, F.R.S., M.L@.E , Daily from 1o till 5, for Two 
Weeks. commgncing on Monday, July 5. Fee, £2. i 
2. On the TEACHING of CHEMISTRY as introductory to its 
@ “TECHNICAL APPLICATIONS— 
By P&f. ArmsTRONG, F.R.S.. Ph.D., Dai 
Weeks, commencing on Monday, July 5_ Fee, 42. 
g On EXPERIMENTAL PHYSICS as a Subject of Instruction in 
Technigal and o her Schools— 
By Prof. W. EeAv«Tox, F.R.S., Daily from ro till 5, for Two Weeks, 
commencing on Monday, July 19. Fee, £2. i va 
4- On GRAPHICAL S ATICS— 
By Prof. O. Henrict, Ph.D., LL.D., F.R S., Daily from 10 tll 5, for Two 
Weeks, commencing on Monday, July 19. Fee, £1. 
5. On PLUMBING— 
Four Lectures by W. R. MacuIrg, on June 29, June 30, July 1, July 2, 
at 7 30 p.m. each Day. Fee, 5s. 
6. n CANDLE MANUFACTURE and the Treatment of the Bye- 
Products— 
. Four Lectures by LeoroLd FisLp, F.R.S.E., on 
7.30pm. Fee, 5s. 
. On the CHEMISTRY of TANNING— 
Fdur Lec.ures by Henry R. PROCTER, on July 12, 13, 15, and 16, at 
7.30 p.m. Fee, 5s 
8. On BRICKWORK and MASONRY— 
Four Lectures by Jonn Starer, B.A., F.R.I.B.A., on July 12, 13, 15, 
and (6, at 7.30 p.m. Fee, 5s. A 
9. On the TECHNOLOGY of CELLULOSE and PAPER MANU- 
FACTURE— 
Four Lectures by C F. Cross, F.C.S., assisted by E. T. Bevan, F.C.S., 
on July 19, 20, 22, and 23, at 7.30pm. Fee, 5s. 
I% On BUILDING MATERIALS— 
Fou? Lectures by W. G. Dent, F.C.S., F.I.C., on July 26, 27, 29, and 


30, Fee, 5s. 
11. On OPTICAL MEASUREMENTS— 

Four Lectures by R. T. GLazEBrook, M.A., F.R.S , on July 26, 27, 29, 
and 30, at 7.30 p.m. Fee, 5s. 
. Further Particulars and Syllabus of each Course may be obtained at the 
Central Pnstitution, Exhib.tion Road, S W., or at Gresham College, L-ndon, 
on OF e 
Registered Teachers of the Institute may, on application, be admited 
to these Courses without payment of fees. i 

PHILIP MAGNUS, Director and Secretary. 


eh SE eee 
UNIVERSITY COLLEGE, LONDON. 


The COUNCIL desire to appoint a SECRETARY. Preference will be 
given to a'University Graduate. C ndidates will be required to state their 
age. The Salary is £700 per annum. Further information may be 
obtained at the Uffice of the College. Applications ard Testimonials will be 

ceived not later than July r. 


TALFOURD ELY, M.A., Secretary to the Council- 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
ABERDARE HALL. 


HALL of RESIDENCE for Lady Students attending the University 
College. Sessional Fee, £40. Sessi-nal Tuiticn Fee at University College, 


from 10 tll 5, for Two 
e 


July 5, 6, 8, and 9, at 





IO. i 

At the Entrance SCHOLARSHIP Examination, September 1886, eight 
Scholarships (two of £50, thrge of £40, and three uf £30, tenable fur three 
years), and twenty-five WRhibitiens of 410 will be offered for open compe- 
tition. Also three of 415, tenable only at Aberdare Hall. 

For particulars apply tothe Foncrary Principal, the Hon. ISABEL 
BRUCE, Aterdare Hall, Cardiff. 


SWINEY LECTU RES ON GEOLOGY. 

Dr. R. H, TRAQUAIR, F.R.S., F.G.S., will deliver a Course of Twelve 
Lectures on the GEOLUGY and PALÆONTOLOGY of the CARBONI- 
FEROUE SYSTEM, in the British Museum (Natural History), Cromwell 
Road, commencing Tuesday, June 15, at 4 p-m., and to be continued each 
succeeding Tuesday, Wednesgay, and Friday, concluding on Friday, July 9, 
1886. 





@dmission to the Course, Free. 


OPEN SCHOLARSHIPS IN NATURAL 
SGEENCE, of the value of £100 and 460, are awarded annually in 
OCTOBER at St. Thomas's Hospital Medicul School, Albert Embank- 


ment aTa ly to Mr. G. R Medical S 
apply to . G. RENDLE edical Se a 
2 : we . ORD, Dean. 


For particulars; 
Le re 

NORWICH.—Large and Varied Gollecfion 
of British LAND and WATER BIRDS, numbering 518 Specimens, 
set up in about 1co Cases, forming altogether a series of Specimens that 
cannot fail to be interesting to the Ornithologist ; also, Lib of Books 
containing many Works on Ornithology, Botany, and Natural History. 
—Messrs. SPELMAN have received instructions from the Executors 
of ALFRED RIASTER, Bsq., deceased, to Sell by Auction, on 
JUNE 17, the above valuable Collection, together with the other 
Household Effects.°Wetailed Catalogues may be had of Messrs. 
SPELMAN, Ne@rwich and Yarmouth. 
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CIVING SPECIMENS FOR THE MIGROSGOPE. 


GOLD MEDAL awarded.at the FISHERIES EXHIBITPON to. 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers the Rotifer Anurza serrulata and * 
Spherosira volvox, with drawings and descriptions. He also sent out 
Alcyonella fungosa, Leptodom hyalina, Hyalodaphnia Kahlbeggensis, 
Brachionus pala, Anuræa stipitata, Volvox globator ; also Hydra, Amoeba 
Vorticella, Crayfish, apd other Specimens for (Huxley and Martin's) 
Biological Labor€tory work. 3 : . 

Weekly Announcements will be made inthis place of Organisms T. BY is 
supplying. 

Specimen Tube, One ShiMing, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of ÉL IS, 
or Twelve Tubes for tos. 6d. 
Portfolio of Drawings, Eleven “Parts, 1s® each. 


PEIROLOGY OF THE CHANNEL 


l ISLES. ` 

AMORPHOUS, PORPHYRITIC, and SPHARULITIC RHYOLITES, 
FELSITES, APLITES, DIORITES, SYENITES, CLAYSTONE 
PORPHYRIES, ARGILLACEOUS SHOLES, CONGLOMERATES 





Series of 24 2-inch Specimens 4s. 6d. (free to any part of United Kingdom). 





Micro Sections (Mounted) of the above :— 
Spheerulitic Rhyolite s.e sse ese ee see tee me ane 2S od. 
Others -ss eo coe dis cee cess is aei asit ae ne TS, BE 
SINEL’ & CO., JERSEY. ® = [467 
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12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 
Carefully Selected and Named Specimens. 
MOUNTED OPAQUE FOR BINOCULAR, Save IN BALSAM FOR 
` SPOT LENS. A CHOICE ADDITIONg!O & CABINET. 
The 12 Slides post free in Box for ros. 9d. 
EDWARD WARD, F*R.M.S.,  @ 
249, OXFORD STREET, MANCHESTER. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLUGICAL COLLECTIONS 
Geological Collections especially adapted or Teaching assupplied.to Science 
and Art Department, and used by all Lecturers and Teachers in 
ae Great Britain, é&c. x . 
New and Rare Minerals constantly arriving from all parts for selection . f 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
: The Largest Variety in England. E 
New Catalogues and Lists on application to— 
JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Yearsin London. 


To STUDENTS, BACHELORS, «and 


Others.—Summer Residence and Board in a Splendid House. Neigh- 
beurhood noted for Healthiness and Scenery. Entire or Partial Assist- 
ance given by First-Class B.A. London.—Address care of NaTuRE. 


a 
PRACTICAL CHEMISTRY during the 
VACATION.—The Chemical Labcratory of the ‘University of St. 
Andrews will be open for purposes of instruction and research during 
Ey. August, and September.—For particulars apply to Prof. PURDIE, 
niversity, St. Andrews, N.B. j 
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MANCHESTER TECHNICAL SQHOOL. 


The Council invite Applications for the Teacherships of Chemistry and 
Physics, and Bleaching, Dyeing, and Printing. They should be accom- 
panied by Testimonials or References, state age, experiend®, and salary 
required, and be sent in not later than JUNE ar to J. H. REYNOLDS, 
Secretary. (J 


BEAUTIFOL, NEW, AND RARE 
~ MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens he 
has just received, comprising— 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE, DESCLOUIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE, 
OWAROWITE, Canapa, TOPAZES from PIKE'S PEAK, and Brilliant, 
Doubly-Terminated RUTILES. s 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTONES, Wery Large CHALCEDONY containing 


Liquid. se 
FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 


°. . CATALOGUES ON APPLICATION. 


SAMUEL HENSON,. 


277, STRAND, LONDON, 
Oppogjte Norfolk Street. e 
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CABINETS FOR MINERALS,» 


; FOSSILS, &. , ` 
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NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 


RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL 
78, NEWGATE STREET, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. e 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, f W. Dovctas, R. McLacuian, F.R.S, 
E. Saunpgrs, F.L.S., and H. T. Srarnrton, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected withgEntomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros each; the succeeding 
vols. maygbe had separately or together, at 7s. each. 

ome London: JOHN VAN VOORST, 1, Paternoster Row. 
SNB Commusications, &c., should be sent to the Editors atthe above 
address. 





The volumes com- 





THE ZOOLOGIST: 
A MONTHLY? MAGAZINE Of NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
e British Opnithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoclogy ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish; new cr 
rare marine fish; local aquaria ; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Ocgasional translations from toreign zoological 
journals of important and interesting articlesgin various branches of zoology. 
There are occasional woodcuts. 


JOHN VAN VOORST, r. Paternoster Row. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Fwepericx Bonp, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fire, F.L.S. J. JENNER Wer, F.L.S. 
F. Buchanan Wuitsz, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Scieħce; on Insects iajurious or beneficial to Farm or Garden; Notes on 
Habits, Bife-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Pesiderata. 

Numerous WOODCUT ILLUSTRATIONS, 

@ttention is given, 
GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO.. Stationers’ Hall Court. 


NORGZH BRITISH AGRICYLTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowpers, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published eyery Wednesday afternoonin time 
for the Evening Mails, and contains Repofts of all the principal British and 
Irish Markets of the week. e 

Thespecial attentiom of Land Agentsisdirected to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms to be Let and Estates 
for Sale. e 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34¢. Annual Subscription, payable in advance, 145. 
¢ aes ee High Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable tO C. and R. ANDERSON. 

—_— 
Un the rst of qvery Month. 


e 
: JOURNAL OF BOTANY, 
i BRITISH AND FOREIGN. 
Edited by James BRITTEN, F. L.S., British Museum 

Conrenrs:—QQiginal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Jowrnals.—Botanical News.— 
Proceedings ofgSocieties. e 

Price 1s 3¢. Subscription for One Year, payable in advance, 12$. 
London : WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
Now Ready, Part XXXI., Bvo, price 3s. 6d. 
e 


to the printing of which especial 
and occasional LITHOGRAPHED and Curomo-LitHo- 











PHOTOGRAPEIVY.. 


WOOD’S TRAFALGAR QRY PLATES 
ARE UNSURPASSED. 


When over- or under-exposed they can 8: conwolled wth better resu te 
than any other make. 8 


A PHOTOGRAPH AND HOW TO 
TAKE IT. 
By ONE WHO KNOWS. @ oo ve 
With Catalogue of Ihotographic Apparatus, Pest Fre One Siap. 
» E. G WOOD; 74, Cheapside, 


HORNE, THORNTHWAITE, @ WOOD, 
416, Strand, London ; 
ALS? 


WOOD (Late ABRAHAM), 


20, Lord Street, Liverpool. 


WATTS’ MANUAL OF CHEMISTRY 
(BASED ON FOWNES’ MANUAL). 
PHYSICAL AND INORGaNIC CHEM- 

ISTRY. gs. 
CHEMISTRY of CARBON-COMPOUNDS, 


or, ORGANIC CHEMISTRY. Edited by Dr. TILDEN, F.R.S., 
Professor of Chemistry in the Mason College, Birmingham. 10s. 


Londow: J. & A. CHURCHILL. 








Second “English Edition with Additions. With 291 Woodcuts and ts 
Plates (5 Coloured), including Angstrém’s and Comu’s Maps, 


8vo. Price 315. 6d. 


SPECTRUM ANALYSIS 


In its Application to Terr_strial Substance:, and he Physical Constitution 
of the Heavenly Bodies. 


Familiarly explained by tHe late Dr. H. SCHELLEN; 


Translated from the Th rd Enlarged and Revised German Editiop by Jans. 
and CaroLine LAsseLL. Edited. with Notes, by Captain W. pr W 
Abney, R.E., F.R 


London: LONGMANS, GREEN, & CO. 


Da 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319, 


Goswell Road, London, E.C. Cataloguefree onreceipt of two stam} s$, 
Libraries, Old Books, and Parchment purchased. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted tothe Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW or THE MALT AND Hor Trapes; AND WINE AND SPIRIT TRapr 
REC^RD, 


The Organ of the Country Brewers. 


‘“‘ The Brewers’ Guardian ’”” is published on the evenings of ey ery alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 16s. 6d. per annum, pst free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad, ° 


THE “HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscriptien at any time ; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a line widely spread by this paper: consiqprabls 
abatement for 3, 6, 12 months’ insertion. Business Office: ‘Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edjted by W. von FREEDEN M.R., 
Hambueg, Alexander Street, 8. 








ESSEX FIELD CLUB SPECIAL MEMOIRS. Vou. 1. 


REPORT ON THE EAST ANGLIAN 


EARTHQUAKE of April 22. 1884. By RAPHAEL MELDOLA, 
F.C.S., F.1.C.. F.R.A.S., &c., Professor of Chemisigy in the Finsbury 
Techni College, City and Guilds of London Institute; and 
WILLIA® WHITE, F-E.S., Member of the Geologists’ Association. 
(Drawn up by R. Meldola, and read in abstract at the Meeting of the 
° Essex Field Club, February 28, 1885.] With Maps and other Illus- 
trations: 8vo. Z d 
MACMILLAN & CO.. LONDON. , 


ELEGANT SCIENTIFIC, Pee LS 


FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-ei; hg. wrought ia Crystal Glass of great 
lustre. In handsome Morocco es e. with Descriptive Catalogue, price 
412 12s.—R. DAMON, F.G.S., Weyrgoaith. 
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NEW LANT&2N MICROSCOPE 
OxvHYDROGEN oR ELECTRIC Lieut. 
(Wright and Newton's Paftnt.) 
SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 







l "R. & U. BECK'S -ar 
NEW MOROROOO RE "of 
° D eur 

THE STAR” 
PRICES. £ sd. 


Stand, with 1-in. Object- 
glass se. den AO Bee es 







(Ts 








2 2 0 


Stand, with 1-in. and }-in. 
Object-glasses... ... 2. 39 3 0 


Stand, with 2 Eye-pieces, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 


Case ... 440 Magic Lantern Slide; Proboscis of Blow-fly@4 feet long ; Cornea of Fly’s 

H biai Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 

F 5 Fu Descriptive Pamphlet sent Polariscope made. Particulars and Report of Royal Microscopical Society 
Application to on application. — 


. NEWTON & CO, 
R, & J. BECK, 68, Cornhill, London, E.C, | marees QZSS ro QUN AND THE GOVERNMENT A ipoe 


FOR COLLEGES, INSTITUTIONS, &C. SPECIAL OPTICAL APPARATUSYOR ~% 





GOLD MEDAL, Porariscopy, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 
bed International Inventions Exhibition, 1885. 3, FLEET STREET, LONDON, E.C 
’ we 
See, teat CHEAP WATER SUPPLY FOR MANSIONS, &@ Mg 


| BAILEY’S PATENT i 
a=} HOT-AIR PUMPING ENGINES. 


3 No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 
Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4oap Gallons 

daily, E32. Pamphlets and Pauela free. p 
W. H. BAILEY & CO., HyprauLic ENGINEERS, &c., ALBION Works, SALFORD, MANCHESTER. 





Supplying a 
e Mansion. 


° Pumping Salt Water 
at Colwyn Bay Hotel. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenie. 


Sole Address—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. >, 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


PRIZE MELSE] HARVEY & PEAK, . HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION .o 
° SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. es 


WIMSHURST AND VOSS INDUCTION, MACHINE 


OF IMPROVED PATTERN. , 
° ° Illustrated Catalogue, Revised Edition, per post 8d. 














Now Ready, Second Edition, ADAPTED TO THE NEW BRITISH PHARMACOPGEIA, 1885, Medium 8vo, Price ass. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 


By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Wellos® of the Royal College of Physicians; Assistant Physician and Lecturer on Materia 
Medica at St. Bartholomew’s Hospital; Examiner in Materia Medica in the University of London, in the Victoria University, and in the Royal Colleges 


of Physicians, London; Late Examiner in the University of Edinburgh. e 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., BOSTON, MASS. 
“ It is simply a mine of wealth both for students and praggjtioners. It is thoroughly practical and thoroughly reflable . . . . is undoubtedly the best 


treatise on the subject in the English language.”—British AMadical Journal. 


e - 
t The work has little in common with the old-fashioned books on materia medica. It isnot a mere collection of dry facts and technical details, but a 


scientific treatise worthy to be ranked with the high€st prodyctions in®physiology, either in our own or any other language... . - It is a book of study 
for tae scientist and a work of reference for thé practical physicitn.”—Lancet. eu : ae C EN , 
o “A work which marks a disinct epoch, a turning-point in the history of medicine. It is not a mere compilation. ... but it is essentially a new 


departure breaking away from well-worn tracks into a new and almost unknown region.”—Afedical Times and Gazette. e ` 
e BY THE SAME ADTHOR. e i 
DISORDERS “of DIGESTION: their CONSEQUENCES and TREATMENT. This 
Work contains, in a€dition to thaLettsomian Lectures, a nu®nber of other Papers by the Author on similar subjects. 8vo. TOs. 6a. : 


MACMILLAN & CO., LONDON. 
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SUBSCRIPTIONS to “ NATURE.” 


e s. d. 

e Yearly... ee. eee ee ee 28 MY 
Half-yearly. . 2. 2 2 ee ee ee 1G 6 
Quarterly, . 2... 

To the United States, 
vithin the Postal Union :— 








öğ e Se? 
ee Yearly, . 2. eee ee ee ee 30 6 
Half-yearly. a. 0.1... 450s I5 6 
Quarterly. ... e... .. 8 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 89, BEDRDRD STREET, STRAND, W.C. 


NATURE 


eses sess 76 
the Continent, and all places 





iarv ot Societies 


z LONDON 
THURSDAY, JUNE 10. 

RoyaL SOCIETY, at 4-30.—Star-Photography—the Effects of Lon 
Short Exposures on Star Magniggdes: Isaac Roberts.—On Fluted Crater- 
less Carbons for Arc Lighting "Sir James N. Douglass.—On the Blood- 
vessels of Mustilus antarcticus : a Contribution to the Morphology of the 
Vascular System in the Vertebrate: Prof. T. Jeffery Parker.—On some 
New Elements in Gadolinite and Samarskite, detected spectroscopically : 
W. Crookes, F.R.S.—A Minute Analysis (Experimental) of the Various 
Movements produced by Stimulating in the Monkey the Different Regions 
of the Corifcal Centre for the Upper Limb as defined by Prof. Ferrier: 

we, Beevor and Prof. Victor Horsley, F.R.S.—And other Papers. 

MATHEMATICAL SOCIETY, at 8.—Reciprocation in Statics : Prof. Genese.— 
Formula for the Interchange of the Independent and Dependent Variables, 
with some Applications to Reciprocants: C, Leudesdorf.—Second Paper 
on Reciprocants: L. È Rogers.—On the Theory of Screws in Elliptic 
Space (Third Note): A.gQuchheim.—On the Motion of a Liquid Ellipsoid 
under the Influence of igs own Attraction: A. B. Basset.—Some Ap- 
plications of Weierstrass’s Elliptic Functions : Prof, Greenhill.—Electrical 
Oscillations ga Cylindrical C@nductors: Prof. J. J. Thomson, F.R.S. 

ROYAL INSTITUTION, at 3.—Habit as a Factor in Human Morphology 
Prof. Alexander Macalister, F.R.S. 

FRIDAY, June 11. 

ROYAL INSTITUTION, at 9.—Metegite Problems: Prof, Dewar, F.R.S. 

TURDAY, JUNE 12. 

PHYSICAL SOCIETY, at 3.—On Efctric Light Fire-Damp Indicators : 
Walter Emmot and William Ackroyd.—Sur la distinction entres les raies 
d’origine solaire et d'origine terrestre :. Prof, Cornu.—On a Hyperbola- 
Graph: Mr. H. H. Cunnynghanf—On Certain Sources of Error in Con- 
nection with Experiments on Torsional Vibration: Herbert Tomlinson, 

tova Botanic SOCIETY, at 3.45; 7 , 

ROYAL INSTITUTION, at 3.—Light, with Special Reference to Effects 
resulting from its Action on various Substances: Prof. G. G. Stokes, 


LL.D., Pres.R.S 
WEDNESDAY, JUNE 16. 
RoyYAL METEOROLOGICAL Society, at 7.—Note on a Sudden Squall, 
January 13, 1886: Robert H. Scott, F.R.S.—The Floods of May 1886: 
F. Gaster and W. Marriott.—On Atmospheric Pressure and its Effect on 
the Tidal Wave: Capt. W. Nelson Greenwood.— Meteorological Results 
at Levuka and Suva 1875-85, with Notes on the Climate of Fiji: J. D.W. 


Vaughar® 
THURSDAY, JUNE 17. 

“INNEAN SOCIETY, at 8.—Synopsis of Chalcididz: W. F. Kirby.—Eocene 
Repregentatives of Smilax in Great Britain: J. Starkie Gardner.—Lepi- 
doptera of Mergui Archiftelago : F. Moore.—Chinese Plants (II.) : Messrs. 
Forbes and Hemsley. —Anatomy Test of Discoidea cylindrica: Prof. P, M. 

Duncan. bd A 
JĘĘMICAL SOCIETY, at 8.— Ballot for the Election of Fellows.—The Electro- 
lysis of Aqueous Solutions of Sulphuric Acid : Prof. H, McLeod, F.R.S.— 
Essential Oils (Part III.), their Refractive and Dispersive Power: Dr. 
J. H. Gladstone, F.R.S.—The Formation and Destruction of Nitrates 
and Nitrites in Artificial Solutions and in River and Well Waters: 
. M. H. Mypro, D.Sc.—An Apparatus for Distillatiof under Reduced 
ressure ; D W. H. Perkin, F.R.S.—The Electromotive Force produced 
by the Combination of Cadmium and Iodine in Presence of Water: A. P. 
Laurie.—A M&thod of Investigating the Constitution of Azo-, Diazo-, and 
Analogous Compounds: R. Meldola, F.R.S., and F, W. Streatfeild. 

SATURDAY, June io. 

FEOLOGISTS’ ASSOCIATION, at 3.—South Africa: Prof. T.R. Jones, F.R.S. 
—e eee 


LAMP s 


PATENT 


e Silico-Carbon Acidless 


BATTERY 


FOR 


MICROSCOPIC work, 
All complete £5. 


COXETER & SON, 


4-6Grafton St., Gower St, 
LONDON, W.C. 


and 
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ACCIDENTS QF DAILY LIFE 


INSURES AGAẸNST BYos yt 





Railway Passengers’’ Assurançe Company, . 


(Z.tabyshed 1849) 
64, CORAHILL. 
e 


Capital ... ase Š Á 1,000,000. 
Income ... one ase si £245,800. b a 
Compensation Paid for 112,000 Accideħts, a ?. 
° ¥ 2,215,000. 
Chairman HARVIE M. FARQUHAR, saq. è 


Apply to the Clerksat the Railway Stations, the LocaleAgents, or 
West-End Offce—8, Grand Hotel Buildings, W.C. ; 


OR AT THE 
Head Office—64, Cornhill, London, E.C. 
: WILLIAM J. VIAN, Secretary. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand y and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


very fluid ink, used with osdinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London, and 52, Princess Street, Manchester. 
HOW & COv’S ° 
Geological Transparencies for the Lantern. 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. ` 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s, 6de 


MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Tcachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin e- 
stones, &c., price xs. 6d. each, 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 
SECOND EDITION, 
GRIFFIN’S 








CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with r,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


CHEMICAL APPARATUS, Wholesale’ 


Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
g pages and soo clear Illustrations, Post free, 2¢d,—WILLIAM 
‘UME, x, Lothian Street, Edinburgh. 


p 9 j e ace 
FRY’S PURE, 
CONCENTRATED 
.. _soLusre COCOA 
Prepared by a new and special scientific process 
Securing extreme solubility, and developing 
thefinest flavour of the Cocea. 
Ter o F, ee AR W, h ay THIS 
, a} MERICINE 


7 sa 

Is a Certain Cure for all Disorders of the IJVER, STOMAC, 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invfgorator of the Syste, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in? ‘Female Complaints. 
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MES 
i NATURAL PHILOSOPHY. 


ELEMENTARY  PRAGTICAL 
LESSONS IN. By Prof-ssot BALFOUR STEWART, F.R.S., and 
W. HALDANE GEE. _ Crown 8V0. 

e Part I.— GENERAL PHYSICAL PROCESSES. 6s. 

ga: JL—QPTICS, HEAT, AND SOUND. Ln the press. 
arl II.—ELECTRICITY AND MAGNETISM. [Zz preparar ion. 

A “SCHOOL COURSE ©F PRACTICAL 
PHYSICS. By the same Authors. [7n preparation. 

ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdech in 1883-1885. By GEORGE GABRIEL STOKES, M.A.. 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Natuke oF LicHt.—Second Course. N LicuT As A MEANS oF 


INVESTIGATION. Crown Bvo. 2s. 6d. each. 
THIRD COURSE. On THE BsnEFICIAL EFFECTS OF LIGHT. 


Uu the press, 

MECHANICAL THEORY OF HEAT. By R 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo. ros. 6d. 

HEAT. By P. G. Tart, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s Col'ege, Cambridge, Professor cf Natural Philo- 
sophy in the University of Edinburgh. Crown @vo 6s. 

LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With nearly 200 Engravings an@ Colcured Plates. Crown 


8vo. 7s. 6a. 
GAT, ARITHMETIC. By ALEXANDER 


PHYSIC 
MACFARLANE, D.Sc., Examiner in Mathematics in the University of 


F-dinburgh. Crown 8vo. 75. Cd. 


CHEMISTRY, 


COMPOUNDS OF CARBON; or, Organic 
Chemistry. an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8yo. 6s. 6d. 


BIOLOGY. 


. 

THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL F STER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiol gy in the Universit of Cambridge. Fellow of Trinity College, 
Cambridge, and the late F ANCIS M. BALFOUR, M.A., LLD., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Sec nd Edition, revised. Edited by 
Apam Sepewick, M.A, Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER Hare, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. With Illustrations. 


Crown 8vo. ros 6d K 
*, COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
Ley, FRS, assisted py MARTIN, M.B., D.Sc. New 
A COURSE OF ELEMENTARY PRACTICAL 


PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec. R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S , Fellow of Trinity College, 


Cambridge. Fifth Edition, Crown 8vo. 7S. od. 
AN INTRODUCTION TO THE OSTEOLOGY 
HENRY FLOWER, 


OF THE MAMMALIA. By WILLIAM 
LL.D., F.R.S., Directgr of the Natural History Departments of the 
Brit sh Museum, la@ Funterian Professor of Comparative Anatomy 
and Physiology inthe Royal College of Surgeons of England. With 
numerous Illustrations. ird Edition. Revised with the assistance 
of Hans Gapow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in the University of Cambridge. 


Crown 8vo. Ios. 6d. 
AN ATLAS OF PRACTICAL ELEMENTARY 
Assistant Professor of Zool gy. 


BIOLOGY. By G. B. HOWES, 

© Nofnal School of Science and Royal School cf Mines. With a Preface 

by THomas Henry HUXLEY, F.R.S. Royal gto. 14s. 

A COURSE OF INSTRUCTION IN ZOQTOMY 
ERTEBRATAQ. , By T. JEFFREY PARKER, B.Sc. London, 
rofessor of Biology in the University of Otago, New Zealand. With 

Tllustratisns Crown 8vo. 8s. 6d. ee 

THE MORPHOLOGY OF THE SKULL. BY 

Professor W. K. PARKER, F.R.S., and G. T. BETTANY. Illus- 

trated. @rown 8vo. Ios. 6d. , 

COURSE OF PRACTICAL INSÆRUCTION 

IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor _of 

Botany in the University of Glasgow, and SYDNEY H. VéNES, 

M.A., D.Sc., F.R.S., Fell w and Lecturer, Christ’® College. Cam- 

bridge. With a Preface by W. T- THISELTON DYER, M.A., C.M.G., 

F.R.S.. F.L.S., Director of the Royal Garders, Kew. 

aR L.—PHANEROGAM4—PTE IDOPHYTA. Crown 8vo, 6s. 

STRUCTURA BOTANY, OR ORGANO- 

PHY ON THE BAQS OF MORPHOLOGYe To wh'ch are 

s of Taxonomy and Phytography, and a Glossary 

egy Professor ASA GRAY, LL.D. 8vo. Ios. 6d. 


A 


G 
added the Principle 
of Botanical Terms. 


SRO MACMILLAN & CO. 


PHYSICS, | 


= * Other Volumes to follow. 
MACMILLAN & CO., LONDON. 


on STUDENTS. 


a i 
S: MANUALS F 
| THE STUDENT'S FLORA OF THE BRITISH 
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Illustrations. Third Edition, Revised. Crown 8vo. 6s. waste, 


ANTHROPOLOGY. 


ANTHROPOLOGY.. An Introduction to the Study 
of Man and Civilisation. ®3y E. B. TYLOM®, DCL, F.R.S. Witl 
numerous Illustrations. Crown 8vo. 75. 68. 


PHYSIOGRAPHY AND GEOLOGY. 


-PHYSIOGRAPHY. An Introduction to the Study 


of Nature. By THOMAS HENRY HUXLEY, ERS Aich numer 
ew an eaper Edition 


a Tiustiatons, and Coloured Plates. 
rown 8yo. 6s. ba 
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H. COTTERILL, F.R.S., Associate Member cf the Council of the 
Institution of Naval Archit@cts, Associate Member of the Institution of 
Civil Engineers, Professor «f Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


Text-Boðk of the Principles of Physics. 
By. ALFRED DANIELL, M.A., LL.B., D.S F.R.S.E., late Lec- 
turer cn Physics in the School of Medicine, Edinburgh. With Illustra- 
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The Kinematics of Machinery. Outlines of 
a Theory of Machines. Professor F. REULEAUX. Translated 
and Edited by Professor “A. B. W. KENNEDY, CE. With 450 
Illustrations. Medium 8vo. ars. 


Spectrum Analysis. Lectures delivered in 1868 
bef re the Suciety of Apothecaries of London. By Sir HENRY E. 
ROSCpE, LL.D., F.R.S., Profess_r of Chemistry in the Owens Col- 
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F.R.S., Ph.D., Professor cf Applied Mathematics in the Owens College, 
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Papers on. BY Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
PRS g, Fellow of St Peter’s College, Cambridge, and Professor of 
Natura Philosophy in the University of Glasgow. Second Edition, 
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Popular Astronomy. By S. Newcoms, LL.D., 
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of the Stars. Second Edition, revised. &yo. 18s. 


CHEMISTRY. 
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The Elements of Thermal Chemistry. By 
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Text - Bok of Pharmacology, Thera- 
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Lecturer on Materia Medica at St. Bartholomew's Hospital; Exa niner 
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the Materia Medica Museum.. By the same Author. With®IJJustra- 
tions. New Edition Enlarged. 8vo. ros. 6d. 
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Illustrations. 8vo. 255. 
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GLASGOW AND THE 
HIGHLANDS, 


(Roya: route vid Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer “ COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 am., 
in connection with Express Trains from London and the 


South, convey- IN SCOTLAND 


ing passengers 

for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. 5 
Illustrated, 6d. and 1s. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


PAVN MACBRAYNE, 149, HOPE ST., GLASGOW. 
ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Subcessor to the tate R. TALLINA 


180, BROMPTON ROAD, LONDON, S.W. 


St&dents’ Cabinets (novel design) of Rocks, “Minerals, or FosMils, 120 speci- 
mens, from 3os., oreof Recent Shells, 120 Genera, 42s. 
Cornish Minerals a Specialty. Characteristic Rock-sections frém 1s. 6d. 


e APPARATUS SUPPLIED. Lessons GIVEN. 


A Fine Series of the newly describeg ST. ERTH PLIOCENG FOSSILS, 
= including TunicaTa and HOLOTHURIA. 











WEAK AND DEFECTIVE SIGHT, 

SPECTACLES scientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITE’S, 
Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study of the optical- means mcessary 
to remedy the defects of the astigmatic or weak-sighted eye, and this experi- 
ence, combined with his medical knowledge, enables him frequently to 
relieve even the otherwise hopeless cases. Sufferers should read his 
pamphlet, ‘‘ Hintson Spectacles,” sent post-free for stx stamps.— qo Sfrand, 


ndon. 
BEST BLACK INK KNOWN» 


DRAPERS INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 
Treland. 

It writes almost instantly Full Black. | Flows easily from-the Pen. 
Doe: not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not liablg to Blot. moment of writing. 

Can be obtained in London, through Messrs. Bargiay & Sons. Farring- 
don Street ; W. Epwarps, Old Change ; F. Newsrry & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool; afi to be had of all 

Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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WATCHES. 





REDUCED §&RICES, sent post 
free on application te E. DENT 
and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 
or 4, ROYAL, EXCHANGE, 
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R. & J. BECKS 
NEW MICROSC OPE, _|ASTRONOMICAL AND LOOK-OUT TELESCOPES. 





“THE STAR” 


PRICES. b sd 
Stand, with 1-in. Object- 
glass in eke as 


22 0 
Stand, wjth I-in. and }-in. 


. Object-glasses ... 33 0 


Stand, with 2 Eye-pieces, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case iis. ash see. te 


Full Descriptive Pamphlet sent * 
Application to 


. BECK, 68, Cornhill, London, E.C. 


GOLD MEDAL, 


Internaflonay Inventions Exhibition, 1885, 


°’ (All Rights are Reserved 
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Terres! 
4 4 0| £5 5s, 0d, £6 6s. Od. £8 8s. 


PLATYSCOPIC LENS, 






av RID 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE YEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GRANT ALLEN in K7 nowledge. . 

The Platyscopic Lens is invaluable to botanists, mineralogists, or®ento- 
molozists, as it focuses about three times as far from the object as the 
Coddington Lenses, This allows opaque objects to be examined easily. i 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 


Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
Tying either 10, 15, 20, or 30 diameters, 18s. 6d. each power, 


Illustrated description sent free, 


JOHN BROWNING, 63, STRAND, LONDON, W<- 
NEGRETTI & ZAMBRA’S 

















UNIRPVERSAL TELESCORE. 
trial and Astrongmical Powers, 


Od., and"£10 10s, Od. 
Lllustrated and Descriptive Price Gists Posted Freg 


WEGRETTI,& ZAMBRA, 
OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her MAJESTY TRE QurEEN, 


HOLBORN VIABUCT, 
Branches :— 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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° CENTRAL INSTTUTION, EXHIBITION ROAD, S.W. 
Summer Courses or LECTURES AND LABORATORY INSTRUCTION. 
1. On IRON GIRDER BRIDGE DISIGNING, with Experiments 
on some Mat rials us d in C8@struction— 5 
By Prof.. W. C. Unwin, F.R.S., M.LQE, Daily f.om 10 till 5, for Two 
Weeksacommegcing on Monday, July 5. Fee. £2. 
*2. Qn the TEACHING of CHEMISTRY as introductory to its 
Z è TECHNICAL APPLICATIONS— : 
By Pro. ArmsTronG, F.R.S., Ph.D., Daily-from 10 till 5, for Two 
Weeks, commencing on Monday, July 5. Fee, £2. . 
ą On EXPERIMENTAL PHYSICS as a Subject of Instruction in 
Techniq@l and o her Schools— 
By Prof. W. E. AynTon, F.R.S., Daily from ro till 5, for Two Weeks, 
commencing on Monday, July 19. Fee, £2. 
4. On GRAPHICAL S$ 'ATICS— 
By Prof. O. Henrici, Ph.D., LL.D., F.R S., Daily from 10 till 5, for Two 
Weeks, commencing on Monday, July 19. Fee, 1 
5. On PLUMLBING— 
Four Lectures by W R. MAGUIRE, on June 29, June 30, July x, July 2, 
at 7 30 p.m. cach Day. Fee, 5s. 
6. Og CANDLE MANUFACTURE and the Treatment of the Bye- 
Products— 
Four Lectures by Lzorotp Fieip, F.R.S.E., on July 5, 6, 8, and 9, at 
7.30 p.m. ee, 55. 
7. On the CHEMISTRY of TANNING— 
Four Lec.ures by Henry R. PROCTER, on July 12, 13, 15, and 16, at 
9.30 p.m. Fee, 5s 
8. On BRICKWORK and MASONRY— 
Four Lectures by JoHN SLATER, B.A., F.R.I.B.A., on July 12, 13, 15, 
and 16, at 7.30 p.m. Fee, 5s. 
g. On the TECHNOLOGY of CELLULOSES%nd PAPER MANU- 
FACTURE— 
Four Lectures by C. F. Cross, F.C.S., assisted by E, T. Bevan, F.C.S., 
on July 19, 20, 22, and 23, at 7.30pm. Fee, 5s. 
10. On BUILDING MATERIALS— 
Four “Lectures by W. G. Dent, F.C.S., F.I.C., on July 26, 27, 29, and 
30. Fee, 5s. 
rr. On OPTICAL MEASUREMENTS— 


Four Lectures by R. T. GLazesrook, M.A., F.R.S , on July 26, 27, 29, . 


and 30, at 7.30 p.m. Fee, 55. 
Further Particulars and Syllabus ofeach Course may be obtained at the 
Central I@stitution, Exhibition Road, S W., or at Gresham College, London, 
woe ° 
Registered Teachers of the Institute may, on application, be admited 
to these Courses without payment of fees. 
PHILIP MAGNUS, Director and Secretary. 


UNIVERSITY COLLEGE, BRISTOL. 


GILCHRIST SCHOLARSHIP. 
A SCHOLARSHIP cf the value of £50 annually, tenable for Three Years, 
will be awarded cn the results of the June (1886) Matriculation Examination 
cof the University of Londin. Candidates must send in their names for 
ayfproval to the Principal before June 21. Fer further information apply to 
the REGISTRAR. ` 


SANITARY CONGRESS AND 
‘EXHIBITION. 


The SANITARY INSTITUTE of GREAT BRITAIN will hold its 
NINTH CONGRESS at YORK on SEPTEMBER 21, and following 
days. 

The Council invite Papers on Subjects relating to Health and Sanitary 
Science. Full particulars as to the Conditions under which Papers are 
accepted can be obta.ned on application to the SECRETARY. 





The Health Exhibiti n, ingluding Sanitary Apparatus and Appliances, , 
7 


will be held at the same ti And deiails are ready for distribution. 
741, MARGARET STREET, LONDON, W. 


FOR SALE.—A Refracting Telescope with 
Object-Glass 7 inches in diameter, graduated Declination and Hour 
Circles With Driving Clock, Eye-Pieces, &c., Mounted on Tall Iron 
Pillar ; the Object-Glass made by W. Wray, London, the Mounting made 

y J. §. Dancer, Optician, Manchester, also a Wooden Observatory 
for the same.—Apply to P. P. Pratt, Stanley House, Stanley Grove, 
Oxford Road, Manchestery 


OWENS CQLLEGE, MANCHESTER. 


The Piofesco.sh’p of Clemistry will Le vacant cn Sep@mb@ 29 next 

through the resignati.n of Prof. Sir H. E. Roscoe, M.P. h 
. . The appointment of the new Professor will be made as early as possible in 

the Michaelmas ‘erm. 

A statement of the Terms and Conditions of the Professorship will be for- 
worded on applifatiin to J. G. Greenwood, LL.D., PMcipal of the 

ollege. 

Candidates for the Chair are invited to furwerd applications and tgsti- 
mpnials addressed to the Council of the College, under cover taghe Registrar, 
not later than ‘LUE: DAY, August 31 next. 


HENRY WM. HOLDER, M.A., Registrar. 
OPEN SCHGLARSHIPS IN NATURAL 


SCIENCE, of thé value af 4joo and £60, are awarde® annually in 
OCTOBER at St. Thomas's Hospital Medical School, Albert Embank- 
ment, S.E. %e 
For particulars, apply to Mr. G. RENDLE, Medical Secretary. 
e W.M. ORD, Dean. 











GOD MEDAL awarded at the FISHERIES EXHIBITION to e 
THOMAS BOLTON, 57 NEWHAL], STREET, BIRMINGHAM, 


Who last week sent to his Subscribers the ‘Rotifer Anurza serrulata and 
Sphzrosira volvox, with drawings and descriptians. He also sent out 
Alcyonella fungosa, Leptodor# hyalina, Hyalodaphnia Kahlbergensis, 
Brachionus pala, Anuræa stipitata, Volvox globator ; also Hydra, Ameeba 
Vorticella, Crayfish, amd other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. he! 


Weekly Announcements will be made‘in this place of Organisms T. B's 
supplying. 
Specimen Tube, One Shilfing, post free. 
Twenty-six Tubes in Course of Six Months for Subscription af L1 1S., 
or Twelve Tubes for 195. Sd. e ` 
Portfolio of Drawings, Eleven Ye Is. eagh. 


ROCKS, MINERALS, FOSSILS. 
F. HE. BUTLER, 


Assoc. R. S. Mines Lond., M.A. O®on., L.S.A. Lond., &c., 
Successor to the tate R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils,gt20 speci- 
mens, from 30s., or of Recent Shells, 120 Genera, 425. 
Cornish Minerals a Specialty. Characteristic Rock-sections from Is. Dna 
APPARATUS SUPPLIED. LESSONS GIVEN. 


A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS, 
including TuNigaTa and HOLOTHURIA. 


se 
PEIROLOGY OF THE CHANNEL 
@ 


ISLES. ° 

AMORPHOUS, PORPHYRITIC, and SPHAERULITIC RHYOLITES, 
FELSITES, APLITES, DIORITES, SYENITES, CLAYSTONE 
PORPHYRIES, ARGILEACEOUS SHALES, CONGLOMERATES 


Series of 24 2-inch Specimens 4s. 6d. (free ® any part of United Kingdom). 


Micro Sections (Mounted) of the above :— 
2s. od. 
15, 3d. 


Sphærulitic Rhyolite see se sre see eee me tte ae 
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Others se se on E, E ase 


SINEL & CO., JERSEY. 


ait a i na a x 
12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN. POLYZOA. 

Carefully Selected and Named Specimens. 

MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 

- SPOT LENS. A CHOICE ADDITION TO A CABINET. 
The 12 Slides post free in Box for ros. 9d. 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MANCHESTER. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTION§ 
Geological Collections especially adapted forTeachjng as supplied to Science 
-and Art Department, and used-by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection «f 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. e 
New Catalogues and Lists on application to— 
JAMES R. GREGORY, ® 
88, CHARLOTTE STREEJ, FITZROY SQUARE, LONDON, 
Established 27 Years in London. 
e 


BEAUTIFUL, NEW, AND RARE 
i MINERALS. ° 


Mr. HENSON invites inspection of the large number of Specimens he 


has just received, comprising— : A 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE, _DESCLOIZITE,' STOLZITE, AR- 
GENTITE, STEPHANITE, @OWLERITE, RED VANADINITE, 
OWAROWITE, Canapa, TOPAZES from Pixz’s PEAX, and Brilliant, 
Doubly-Terminated RUTILES. e 

SCOVILLITE, PRECIOUS OPQL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 
ne FOSSILS, ROCKS, and MICROSCQPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. e 


SAMUEL HENSON, 


277, STRAND, LONDON,, 
Opposif Norfolk Street. 
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r o . g e 
| BOOKS (Secondland), Miscellaneous, Re” 
mainders, &c.—C. HERBERS, Englisle and Foreign Bookseller, 3 ç, 


-. Sale by Auction, .*" 





Ag NATURAL HISTORY SPECIMENS, BOOK® &c.@ Goswell Road, London, E.C.” Catalo ‘ 
, 3 . n IEC- gue free onreceipt of two stamps, 
. MR. J. C. STEVENS will Sell by Auction, Libraries, Old Books, and Parchment purchaged. 
at his Great Rooms, 38, King Street, Covent Garden, on TUESDAY , rT le ott : x 
and WEDNESDAY, June 22 and 23 at half-past x2 precisely each TE pia . 






day, Bird-Skins, Eggs, Glass Cases of Animals, and Birds’ Skulls, 
Minerals and Fossils, Horns, Insects, and other Natural History Speci- 
emens, Curios from the South Sea Islands, Aestraliag and other parts, 
ee Cabinets, &c. Also valuable Botanical and Entomological Books, in- 
cluding a Complete Set of Curtis’s “ Botanical Magazine,” fine series of E REA theta 
the ‘‘ Floral Magazine,” © Gardener's Magazine,” ‘‘Journal of the ic ry 
Pintess Boren. ` Tfansactions of e int play Para ı For B! LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
* Illustration® of Diurnal Lepidoptera,” by Double ay an ewitson, ae 
“Exotic Butterflies,” by Hewitson, “Transactions of the Entono- . ULCERS. If effectually rubbed on the Neck andgChest, it* cures 
Ingical Socity, of Tendon,” “Papillons Exotiques,” par MM. ' SORE THROATS, BRONCHITIS, COUGHS and *COLDS; and for 


Cramer @ipStoll, &c, &c. 1 à A ae 
On view the Day prior and Mornings of Sale, a@d Catalogues had. | GOUT, RHEUMATISN, and all Skin Diseases it is unequalled, 


MESSRS. MACMILLAN & G0.'S SCIENCE CLASS-BOOKS 


HOLLOWAYS. OINTMENT eea 














ASTRONOMY.--POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., F.R.S., late Astronomer-Royal. 
With numerous Illustrati.ns. Fcap. 8vo. 4s. 6d. 

ASTRONOMY.— ELEMENTARY LESSONS IN ASTRONOMY. By J. Norman Lockyer, F.R.Ș, 
Newdition, With numerous Illustrations. Fcap 8vo ss 6d. (Questions cn, rs. 6d.) 

#PHYSIOLOGY. ELEMENTARY LESSONSUN PHVSTOLOGY. By Tuomas Henry HuxLey, F R.S. 

New Edition. With nu-nerous Illustrations. Fcap. 8vo. 4s 6d. (Questions on, ts. 6d.) . ° 

ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By*Sr. Georce MIVART, F.R.S. With 
numerous Illustrations. Fcap. 8vo. 6s. 6d. k: 

CHEMIST ke¥. LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscog, F.R.S. 


New Edition. With numerous Illustrations. Fcap. 8vo, 4s. 6d. Problems adapted to the same, by Professor THORPE. Wyh Key 


18M0. oe 25. e 
SWEN’s COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jonzs. 
With Preface by Sir HENRY E. ROSCOE, F R.S. New Edition. With numerous Illustrations: Fcap. 8vo. 2s. 6d, , 
QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JƏNES, F.R S.E., F.C.S Fcap. 8vo. 3s . 
CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY® FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 6d. 
PHYSICS.—LESSONS IN ELEMENTARY PHYSICS, By Professor BALFOUR STEWART, F.R.S. New 
Edition. With numerous Illustrations. Fcap. 8vo. 4s. 67. (Questions on. 2s.) 
ELECTRICITY AND MAGNETISM.—ELECTRICITY AND MAGNETISM. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 8vo. 4s. 6d. 
ELECTRICITY ANID MAGNETISM, ABSOLUTE MEASUREMENTS IN, By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. 6d. 
ELECTRIC LIGHT ARITHMETIC. By R. E. Day, M.A. Pott 8vo. 2s. 
HEAT AND ELECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELEGTIRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 25. 6d. 
STBAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Professor of Engineering 
Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Fcap. 8vo. 4s. 6d. 


6d. 
SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W. H. Stone. With Illustrations, 


Fcap. pvo. 3s. 6d? 
ELE: EN TARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A.. F.C.S., F.C.I. Globe 8vo. zs. 6d. 
CHEMICAL ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With 1100 
Problems. By the same Author. Globe 8vo. ss. . 
NATURAL PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNER% By I. TODHUNTER, 
M.A., E.R.S. Fcap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3$. 6d. Part II.—Sound, Light, and Heat. 38. bd. 
PHYSfCAL GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions, 1s. 6.) s 
FIELD GEOLOGY.—-OUTLINES OF FIELD GEOLOGY. By the same Author. With numerous 
Illustrations. Crown 8vo. 35. 6d ° 
GEOG RAPHY.—CLASS-BOQK OF GEOGRAPHY. By C. B. CLARKE, M.A., F.G.S., F.R.S. 
New Edition, witly Eighteen Coloured Mavs. Fcap. 8vo. 3s. bd . 
AGRICULTU RE.—ELEMENTARY LESSONS IN THE SCIENCE OF, AGRICULTURAL 
PRACTICE. By Professor H. TANNER. Fcap. @vo. 3s. 6d. © 
FIELD AND GARDEN CROPS.—DISEASES OF FIELD AND GARDEN €ROPS, Chiefly 
such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Feap.@vo. @ 45. 6d. 
BOTANY.—LESSONS IN ELEMENTARY BOTANY. By Professor OLIVER, F.R.S. New Edition. 
With numerous Illustrations. Fcap. 8@. 4s. 6d. 
POLITICAL ECON QM Y.--POLITICAL ECONOMY EOR BEGINNERS. By Mgs? FAWCETT. 
New Edition. With Questions, &e. Fcap. Svo 2s. 6d. 
ECQND MICS THE ECONOMICS OF INDUSTRY. By Professor A. MARSHALL and MARY P. 
MARSHALL. Fcap. 8vo. 25 6d. . 
LOGIC.—LESS@NS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By W. Sraytey Jevas, LL.D, 
M.A., F.R.S. gr Edition. With numerous Illustrations. Fcap. 8v3. 3s. 6d. 
R A TEXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS«—By P. K. Pasy, 
Dc. (Lond. and Edin.), Professor of Logic and Philosophy, Dacca College. Second Edition. Globe 8vo. 4s. 6d. 
GEOGRAPHY.—SHORT GEOGRAPHY OF THE BRITISH ISLANDS, By J. R. GREEN and ALICE 


S. GREEN. With Maps. Fcap 8vo. 3s. 6d. 
° e MACMILLAN & CO., LONDON. e 5 
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‘Natural.History Handbooks ‘for Collectors. 





"Each Volume is Very fully Tllystrated with Practical Woodcuts, and bound in flat“ cloth extra, L/= each 


(Post Free 1/2). 


“ Nicely bound and well printed, and costs but little.” —A theneun. 
“ All written by first-class specialist$, and forms 
to make a far frgm contemptible handbook.” —/uguirer. 


BRATISH BUTTERFLIES, MOTHS, and | 
BEETLES. 
MOSSES. 


. FUNGI, LICHENS, &c. | 
SEAWEEDS, SHELLS, and FOSSILS. | 
HANDBOOK of ENGLISH COINS. 
POND LIFE. 


[Shortly. 


‘ Selborne.’’—Saturday Review. 


the most enterprising series ever published. . . . Each contains so much well-arranged matter as 


e ° . 
. 9 
The NATURALIST’S DIARY: a Daybook 
of Meteorology, Phenology, and Rural Bjology. Arranged and Edited 
by Cuas. Roserts, F.R.C.S., L RCP &c. 

The “Naturalist’s Diary ” is intended to be used as a Work of reference on 
many questions relative to Natural History, Climate, Periodic Phenomena 
and Rural Economy, and as a journal in wich to rec®d new facts and 
observations of a similar kind. Each page is divided into twp columns, the 
left hand containing the printed information, notes as to what to observe or 
expect, &c., and the right being left for manuscript additions, notes, &c. 


“A delightful device... . Will make every mam his own White of 





Will be found in Stock at all the Principal Booksellers. 
SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE, 


e 
LONDON. 





THE SCIENTIFIC RESULTS OF THE VOYAGE OF H.M.S. 
“CHALLENGER.” 


© Now Ready, “Zoology,” Vol. XIV. Royal 4to, price 42s. Cloth. 


REPORT ON THE SCIENTIFIC RE- 


SULTS of the VOYAGE of H.M.S. “CHALLENGER” during the 
YEARS 1873-76, under the command of Captaill G. S. Nares, R.N., 
F.R.S., and pen F. T. Thomson, R.N. Prepared under the super- 
intendence of the late Sir C. W. THomson, F.R.S., and now of Joun 
Murray, one of the Naturalists of the Expedition. 

*,* This Volume may also be had in separate Parts, XXXVIII. and 
XXXIX. of the entire Work, as below :— 
XXXVIII. Report on the Tunicata. 

F.L.S., &c. Price 3 
XXXIX. Report on the 
Price 125. 
Printed fom H.M. Stationery Office : Published by Order of H.M. Govern- 
ment : sgl by Longmans & Co., John Murray, Macmillan & Co., Simpkin 
& Co., Triibner & Co., È. Stanford, J. D. Potter, and Kegan Paul & Co., 
London; A. & C. Black, and Douglas & Foulis, Edinburgh ; and by A. 
Thom & Ço. and Hodges, Figgis, and Co., Dublin. 


WATTS MANUAL OF CHEMISTRY 


(BASED ON FOWNES’ MANUAL). 


By William A. Herdman, D.Sc., 


os. 
Holothurioidea. By Hjalmar Théel. 


PHYSICAL AND INORGANIC CHEM- 


ISTRY. 9s 
CHEMISTRY of CARBON-COMPOUNDS; 


or, ORGANIC CHEMISTRY. Edited by Dr. TILDEN, F.R.S., 
Professor of Chemistry in the Mason College, Birmingham. tos. 


London: J. & A. CHURCHILL. 


Un the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BRITTEN, F.L.S., British Museum. 

Conrenrs:—Original Articles by leading Botanists.— Extracts, anc 
Notices of Books and, Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. | i 

Price rs.3¢. Subscriptjga#for One Year, payable inadvance, 12$. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
Now Ready, Part XXXI., 8vo, price 3s. 6d. 


NORTH BRITISH AGRICULTURIST> 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. A 
Th@AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. DT 
Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing Sapers for Advertising Farms to be Let and Estates 
r Sale. e o 
n partisans addressing themselves to Farmers will find the AGRICUL- 
TURIST afirst-class medium fór reaching that Class. | 
Price 3¢ By post 34¢. Annual Subscription, payable in advance, 14s. 
Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. Anprrso® 


ESSEX FIELD CLUB SPECIAL MEMOIRS. VoL. I. 


REPORT ON THE EAST ANGLIAN 
EARTHOUAKE of April 22, 1884. By RAPHAEL MELDOLA, 
F.C.S., F.C. F.R.A.S., &c., Professor of Chemistry in the Finsbury 
Technical College, City and Guilds of London Institute; and 
WILLIAM WHITE, F.E.S., Member of the Geologists’ Association. 
[Drawn up by R. Meldola, andgead in abstract at the Meeting of the 
Essex Field Club, February 28, 1885.] With Maps and other Illus- 

o . 


trations. 8vo. 
MAGMILLAN & CO., LONDON. 
e 











THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. ` 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Ilustrationesss, 
Conducted by C. G. BARRETT, J. W. Doucras, R. McLacutan, F.R.S, 
E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. ry ee 

Subscription—Six Shillings per Volume, post free." Phe volumes com- 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may We obtained by yf&chasers of. 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. g 


London: JOHN VAN VOORSY, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors atthe above 
address. s 





THE 


FOR 


NEW ISANTERN MICROSCOPE 
OXYHYDROGEN oR ELECTRIC LIGHT. 
(Wright and Newton's Patent.) 
SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 












Flea 15 feet long as sharply as a 


With Lime-light tis Instrument shows a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Corfea of Fly's 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application. 
NEWTON & CO., 
OPTICIANS TO T QUEEN AND THE GOVERNMENT. 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC ANDgPHYSICAL APPARATUS 
FOR COLLEGES, INSTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 
POLARISCOPY, SPECTROSCOPY, &C., FOR SCREEN PROECTION. 


3, FLEET STRRET, LONDON, E.C. 


MINERALS AND STONE 
IMPLEMENTS. 


MR. BRYCE-WRIGHTbegs to tall the attention ofhis Clients and th 
Public to his large Series of e 5 
MINERALS AND STONE IMPLEMENTS, . 


from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, an® Rocks from £1 upwards 


N.B.—-These Collections obtained the Prize Medal, 1862. > 
GPMS AND PRECIOUS STONES OF EVERY D&SCRIPTION 
BRYCE-WRIGHT, 


Mineralogist and Extert in FPeciots Stones, 
204, REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS to “ NATURE.” 


NATURE ° 








PATENT 


Silico-Garbon Acidless 
BATTERY. 


FeR e 


Yearly. a s e e qe ee eee ss 28 0 © 
Half-yearly. 2... 2 we ee ee 14 6 
Quarterly. s.. ee ee gee ee 7 6 

To the United States, the Continent, and all places 

within the Postal Union :— è t 

ai Kearifan a ee we ae 3O 6 
Half-yearly . . g. >s sses.. I5 6 
Quarterly. > o e e so ssi eee $ 0 


MICROSCOPIC York, 





CHARGES for ADVERTISEMENTS. 


Three fines in Column 2s, 6d. gd. pee Line after. 
Ls 


. a 
One-Eighth Pagé, or Quarter Column . . . o 18 6 
Quarter Page, or Half a Column ..... 115 0 
Half a Page, or a Colymn Bere nee ee eee gi Be oO 
Whole Page ... 2... see. 6 60 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29, BEDFoRD STREET, STRAND, W.C. 


° Diary of Societies 


LONDON 
THURSDAY, June 17. 

LINNEAN SOCIETY, at 8.—Synopsis of Chalcididz: W. F. Kirby.—Eocené 
Representatives of Smilax in Great Britgin: J. Starkie Gardner.—Lepi- 
doptera of Merguj Ar&ifpelago : F. Mooré.—Chinese Plants (IJ.): Messrs. 
Forbes and Hemsley. Anatomy Test of Discoidea cylindrica : Prof. P. M. 
Duncan. 

Cuemicat SBcizty, at 8.— Ballot for the Election of Fellows.—The Electro- 
lysis of Aqueous Solutions of Sulphuric Acid : Prof. H. McLeod, F.R.S.— 
Essential Oils (Part III.), their Refractive and Dispersive Power: Dr. 
J. H. Gladstone, F,R.S.—The Formation and Destruction of Nitrates 
and Nitrites in Artificial Solfftions and in River and Well Waters: 

. M. H. Munro, ‘D.Sc.—An Agparatus for Distillation under Reduced 
ressure: Dr. W. H. Perkin, F.R.S.—The Electromotive Force produced 
by the Combination of Cadmium and Iodine in Presence of Water: A. P. 
Laurie.—A Method of Investigating the Constitution of Azo-, Diazo-, and 
Analogous Compounds: R. Meldola, F.R.S9, and F. W. Streatfeild. 
SATURDAY, JUNE 19. 
GEOLOGISTS’ ASSOCIATION, at 3.—South Africa: Prof. T.R. Jones, F.R.S. 
TUESDAY, JUNE 22. 

ANTHROPOLOGICAL INSTITUTE, at 4.— Races of Australia. 

STATISTICAL SOCIETY, at 7.45.—Notes on the Progress of New Zealand 
for Twenty Years, 1864-84 : Hon. Sir Robert Stout, K.C.M.G. 

Roya HORTICULTURAL SOCIETY, at 3. 

PHOTOGRABHIC SOCIETY, at 8. 

a WEDNESDAY, JUNE 23. 

GEOLOGICAL SOCIETY, at 8.—The Geology of Cape Breton Island, Nova 
Scotia: Edwin Gilpin, Jun., M.A.—On some Cupriferous Shales in the 
Province of Honpeh, China: H. M. Beecher.—On some Perched Blocks 
and®Assogiated Phen®mena: Prof. T. McKenny Hughes, M.A.—The 
Cascade Anthracitic Coal-field of the Rocky Mountains, Canada: W. 
Hamilton Merritt.—On @ New Emydine Chelonian from the Pliocene of 
India: R. Lydekker, B,A.—Some Well-Sections in Middlesex: W. 

Whitaker, B.A.—On some Derived Fragments in the Longmynd and 
Newer Archawan Rocks of Shropshire : Dr. Charles Callaway.—On Certain 
Eocene Formations of Western Servia: Dr. A. B. Griffiths, F.RS.E., 
communicated by the President.—On the Decapod Crustaceans of the 
Oxford Clay : James Carter.—Notes on the Relations®f the Lincolnshire 
Carstone E. Strahan, M.A. 


e SATURDAY, June 26. 
PHYSICAL SOCIETY, at 3-—On Certain Sources of Error in Connection with 
Experiments on T'orsional Vibration : Herbert Tomlinson, 
Rovat Botanic SOCIETY, at 3.45. 


~ o— 
WEAK AND DEFECTIVE SIGHT. 


SPECTACLES #ientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITE’S, 
Jpticians to the Queen, 416, Strand, London, W.C. Mr, Ackland has for 
he last thirty years made an especial study of the optical means necess 
o remedy the defects of the astigmatic or weak-sighted eye, and this experi- 
m@e, combined with his medical knowledge, enables him frequently to 
elieve even the otherwise hopeless cases. Sufferers should read his 
vamphlet, ‘* Hintson Spectacles,” sent Dost-freefor six stamps.— 416, Strand, 


London. r 
THE BREWERS: GUARDIAN: 


A Fortnightly Paper deæoted to the Protection of Brewers’ Interests, 


Licensing, Legal, and Parliamentary Matters. 
tzverw or THE Mfr anp Hop TRADES ; AND WINE AND SPIRIT Trang 
° CORD. 

The Organ of the Country Brewers. 


“t The Brewers’ Guardian ’*is published on the evenings of every alternate 
“uesday, and is the only journal officially connected with brewing interests, 

Subscription, 16s. 8d. per annum, post freg, dating from any quarter-day. 
‘ingle Copies, rs, each. Registered for transmission abroad, 
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All complete L5.. 


COXETER & SON, 


4-6Grafton St., Gower St., 
LONDON, W.C. 


WOOD'S ° 


LANTERNS & SLIDES, 


Largest and Best Stock in the Kingdom, on Sale or Hire. 


THE “EUPHANERON” LANTERN. 


44 4S., is unsurpassed for Power, Portability, and Price. 
NEW CATALOGUE @F LANTERNS AND SLIDES (60,000 in Stock): 
Post Free, One Stamp. 


Cameras, Lenses, Stands s Chemicals, 
And every requisite for Professional and Amateur. . 


Complete Catalogue and Pamphlet, Post Free, One Stamp. 


E. G. WOOD, 74, Cheapside; and 
HORNE, THORNTHWAITE, & WOOD, 
Opticians to the Queen, ° 


416, STRAND, LONDON. > 


CABINETS FOR MINERALS, 
FOSSILS, &c. 








6 DRAWERS, 20 INCHES HIGH vee nee tee ZTS, 
Io : ” 39 ” ” wae oe e. 45S. 
8 ” 26 ” ši e e n ROR 
12 ” 39 a 5 woe tee wee 52S 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 


THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fitcn, F.L.S. J. JENNER Wer, Ẹ.L.S. 
E ; F. Bucuanan Wuirr, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden P Note®on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. e 

Numero&s WOODCUT ILLUSTRATIONS, to the printing of which especia! 
attention is given, and occasional LirHoGRAPHE® and Curomo-Lituo- 
GRAPHED PLAgEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 
o— 


THE ZOOLOGIST: . 
A MOMTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
š British Ornithologists” Union ; contains— 
Original Artgles by well-known naturalists in every branch of zoology; 


habits of animals; arrival and departure of migratory birds, occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British Jand and fresh- 
water mollusca, with remarks on the haunts and haBits of the species ;“and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, andgEntomologic8l Societies. a Reviews 
of natural history books. _ Occasional translations from toreign zoologica) 
journals of important and interesting articles in@&rious branches of zoology. 
There are occasional woodcuts. e 


JOHN VAN VOORST, r, Paternoster How. 
e 
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| power purposes, amongs,who' 
7 the Hon. W. f 





e ee Hon. C. H. Wynn, Rag a North „Wales, says of 


It really costs nothing to work, except a little foil, as I seldom burn anyfaing but cinders.” A 


These engines have alitgdy been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bart., Lady C. Kerrison, Sir Gilbert Greenall, 


aldegrave Leslie, H. D. Pochin, Esq , J.P., Colonel M‘Corquodale, &c. 


W. H. BAILEY & CO., Albion Works, Salford, Manchester. +., 








e g 
PRIZE MEDAL 
AWARDED 


HARVEY & PEAK, * 
[By Appointment to the Royal Institution of Great Britain,] 

“SUCCESSORS TO W. LADD & CO., $ 

BEAK STREET, REGENT STREET,eLONDON, Ww. 


HEALTH 
EXHIBITION. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS 


INDUCTION MACHINES 


OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8d. ` 





l WALL PAPERS FREE 


WILLIAM WOOLLAMS & CO., Manufactuging Paper, J Stainers, 
ARE THE ORIGINAL MAKERS OP 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, w 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
Py May be obtained of all Decorators. 
Q Award of Merit, International Medical and Sanitary Congress, 
GOLD MEDAL, INTERNATIONAL HEALTH EXBIBITION, e 








J, ORME & 00., 


AND 
IMPORTERS 
OF 
Scientific Apparatus 
AND 


CHEMICALS. 


BAKER'S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in “Specific 


Heat. 
o fe 














































































































































































































For full particulars write to the 
SOLE AGENT S— 


AJ. ORME & CO, 
gö, Barbican, London, E.C. 













































































































































































Contplete Price List of Apparatus ded 
, Chemicals, as. 6d, A 


FROM ARSENIC. 


Special Prize Medal, Sanitary Institute. 
` Silver Medal, National Health Society, 1883. 





SECOND EDITION, 
GRIFFIN ?’S 


65, BARBICAN, LONDON. | CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


MANUFACTURERS A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIRITIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
© Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


CHEMICAL APPARATUS, Wholesale, 


Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
9o pages and soo clear Illustrations, post free, 2¢,—W1ILLIAM 
HUME, í, Logian Street, Edinburgh. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Skeehes, Pro- 
grammes, Plans (up to Double-Elephant size), Shortband, and 
Type-W/riting are easilg, quickly, and cheaply produced by the 


AUTOCOPYIST 


very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, & 
AUTOCOPYIST CO., 
72, London Wall, London, and 52, Princess Street, Manchester. © 


$ 
HOW & COWS. 
Geological Transpareficies for the Lantern, 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LA&MP, Bs. 6d. o 


&1ICRO-PETROLOGY.—Sections of Pitchstones, Obgidians, Granites, 
Syenites, ‘Diorites, Gabbros, Dolerites, Basalts, Tachyiites; Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1$. 6d. each, 


AMES HOW & CO., 7, FARRINGDON Strefr, LONDON. 











e 
» 


Fune 17, 18864 


NATURE ° 





-e 


TEXTBOOKS’ FOR STUDENTS. — - 


NATURAL PHILOSOPHY. 


4 ees e 
Applied Mechanics: an Element&y General 
Intrcduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, PRS, Associate Member cf the Council of the 
Institution of Naval Architects, Associate Member of the Instituticn of 
Civil Engineers,* Professor cf Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


e e : : 2 
A Text-Rook of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.S@ F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edwion, Revised and Enlarged. Medium 8vo. 21s. 


The Kinematics of Machinery. Outlines of. 
a Theory of Machines. Wy Professor F. REUIEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, LE. With 450 
Illustrations. Medium 8vo. ars. is 


Spectrum Analysis. Lectures delivered in 1868 
bef.re ghe Scciety of Apothecaries of London. By Sir HENRY E. 
ROSCSE, LL.D:, F.R.S., Professcr of Chemistry in the Owens Col- 
dge, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 

R.S., Ph.D., Professor cf Applied Mathematics in the Owens College, 
Victoria University. 
Plates. 


Electrostaticssand Magtetism. Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S. km Fellow of St.ePeter’s College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition, 
Medium 8vo. 18s. 


ASTRONOMY, 


Popular Astronomy, By S. NEWCOMB, LL.D., 
Professor U.S, Naval Obser@atory. With rr2 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8%o. 185. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HEN RY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. ` 

Vols. J, and Il.—INORGANIC CHEMISTRY. 

Vol. 1.—The Non-Metallic Elements. 2rs. Vol. II. Part I.—Metals 
18s. Vol. II. Part Il.—Metals. 185. 

Vol. III. —ORGANIC CHEMISTRY. Two Parts. 218. each, 

‘she Chemistry cf tge Hydrocarbons and their Derivatives, cr Organic 
Chemistry. With numerous Illustratiens. Medium 8vo. 215. each, 
Vol. 1V.—Part I. ORGANIC CHEMISTRY, continued. 

s 


With Appendices, numercus Illustrations, and 
Medium 8vo. ars. 


[lx the press. 


Elements of Chemical Physics. By Josian 


P. COOKE, Junr., Erving Pr: fessor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. 21s. 


A Mané@al of the Chemistry of the Carbon 


COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR. 
LEM MI@Q, F.R.S., Professsr of Chemi-try in the Victoria University,’ 
the Owens College, Manchester. With Illustraticns. Bvo. r4s. 


The Elements of Thernfal Chemistry, By 
M. M. PATTISON MUIR, M.A. FERS.£, Fellow and Prælector of 


Chemistry in GonÎille and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. ras. 6d. 


BIOLOGY. 


Æ Text-Book: of Physialogy. By MICHAEL 
FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations ® Fourth Edition, revised. 8vo. ars. 


. e e 
A Treatise on Comparative Embryology. 
By F. M. BALF: IUR, M.A., F.R.S., Fellow and Lecturer of Trinity 
College, Cambridge. @With Illustrations. Second Edition, reprinted 


= te 7 
: MESSRS. MAGMILLAN AND COS . 


Tables of Materia Medica: 


BIO LO G Y—eontin ued. 


A Text-Book of the Physřological Chemistry 
OF THE ANIMAL BODY. Including an Account of the Chemical e 
Cha ges occurring ir Disease. By A. GAMGEE, M.D., E.R S., 
Prottssor of Physiology in the Victoria University, the Owens College, 
Manchester. 2 Vols. 8vo. W.th Illustrations. Vol. I. 18s. . 

Lot. Pr in the press, 

Elemcnts of’ Comparative Anatomy. By 
Professor CARL GEGENBAUR. A Translation by F. JEFFREY 


BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. W.th numerous Illustraticns. 8yo. 21s. 


The Fertilisation of Flowers. By Professor 


HERMANN MULLER. Translated and Edited by PARCY 
- W. THOMPSON, B.A., Professor of Biology in Universit? College, 


Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. ars. 
A Dictionary of Economic Plants, Their 


History, Products, and Uses. 


By JOHN SMITH, A.L.S., &ce 
8vo. 14s. 


, MEDICINE. 


A Text- Book of Pharmacology, Thera- 

PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 

“TON, M.D., D.Sc., F.R.C.P, F.R.S., Assistant Physician and 

Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 

in Materia Medica in the University of London, in the Victoma Uni- 

yersity, and in the Royal College of Physicians, London; late Examiner 

in the University of Edinburgh. Adapted to the United States Pharma- 

copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 

Edition. “Adapted to the New British Pharmacopazia, 1885. Medium 
8vo. ars. 


a Companion to 
the Materia Medica Museum. By the same Author. With Ilustra- 
tions. New Edition Enlarged. 8vo. tos. 6d. 


Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tübingen. 
Translated and Edited” for English Students by DONALD MAC- 
ALISTER, M.A. M.D., B.Sc, FRCP » Felluw and Medical 
Lecturer of St. John’s College. Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations, Medium 8vo. 

Part IL—GENERAL PATHOLOGICAL ANATOMY. 125. 6d. (1 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I,— 
VIII. 12s. 6¢. Sections IX.—XVII. ix the press. 


GEOLOGY. 


Text-Bcok of Geology. By ARCHIBALD GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey cf Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustraticns. Seconde 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 

A Treatise on Ore Depeostts. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Elève de 
l Ecole des Mines, Paris; Author of ‘A Manual of Metallurgy,” ‘‘ The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 25s. 


POLITICAL ECONOMY: 


The Principles of Political Economy. &y 
Professor HENRY SIDGWICK, Mep LL.D., Knightbridge Pro- 
fessomof Moral Philosophy in the Unive®ity of Cambridge, &c., Author 
of “The Methods of Ethics.” 8vo. 16s. 


Politigal, Economy. By FRANCIS A. WALKER, 


M.A., Ph.D., Author of * Money,” ‘‘ Money in its Relation to Trade,” 
&c. 8v0. ros. 6d, ° 


MENTAL AND MORAL 
PHILOSOPHY. 


THe Methods of Ethics. By. Professor Henrw 
SIDGWICK, M.A., LL.D. Cambridge, ¢c. 


; k : Third Edigion. 8vo, r4s. 
Withgut alteration from the First Edition. In 2 vols. 8vo. Vol. I. 18s, Supplement to the Second Edition, containing all the important 
Vol. IL. ars, Additions and Alterations in the Third Edition. | Demy 8vo. 6s. 
a 
b : 
5 e 
a *,* Other Volumes to follow. e ° 
5 ee 
i e MACMILLAN & CO., LONDON. e, 
a 9 e ` 
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° THE SCHOOL .OF 


ELECTRICAL ENGINEERING 
SUBMARINE THLEGRAPHY. 


e e oO. 
e’ 12, PRINCES STREET, HANOVER SQUARE, LONDON? W. ESTABLISHED IN 1868? s 
e Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 

This Establishment is the Largest School & Electrical Engigeering in the World, and embraces a greater range of subjects of instruction than an 
other. Itisalso the only one in which a lengthened experience of the Gificulties of combining an effective course oftuition in the theoretical portions of th 
subject, with @horough practical training, has led to success in fitting men for every branch of Applied Electricity. In this reSpect it differs from th 
theoretical teachjng of a University or College course on the one hand, and from the purely practical knowledge picked up b apprentices in the workshops í 
an Electrical Engineer on the other, by being moré thorough than either, while combining the advantages of both. Sinc® the opeifing of the School, i 
1868, upwards of 3000 pupils have passed t rough it, many of whom now hold very high posts in Electricalindustry. Atthéclose of the Cagprse of Instructior 
an examination for the Certificate of the School is conducted by an examiner of high standing, unc#hnected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIE] 

WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICIT% 

Tests MADE AND REPORTS FURNISHED.—The School is open daily, except Saturdays, from 1o to 5. Copies of Testimonials from some of the mo: 
eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may be obtained by either personal or written application 1 
the Segretary, School of Blectrical Engineering, 12, Princes Street, Hanover Square, LondongW. [459 


THE “EXCELSIOR” THE NEW PATENT 


PATENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS. 
; A ® 











TEN 
PRIZEMEDALS) 
FOURTEEN 
CERTIFICATES - 
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a a . z 

The principle of ‘ THE The leading peculiarity of this Mattress is tH@unique cor 
e principle of arrangement permits the free movement «« Excelsior “bination of a woven wire central portion with helic 
of one sleeper without inconvenience to the other, admits awe springs of great strength and reliable temper, givi 
of complete isolation’ of each, and effectually prevents c Matlock” advantages possessed by flo other make. The helic 
depresion in the centre, . i g springs obviate the tendenty in all woven wire mattress 




















Tux “EXCELSIOR” & “MATLOCK” COUCHES BED-RESTS.to become hollow and so cause sleepers to roll into t 
. k j middle of the bed. e 
Retail ‘AC Cabinet Makers, Upholsterers, &c. Illustrated Descriptive Circulars and Price Lists from 
e 7 T SY =O wn 
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RARE AND INTERESTING MICROSCOPIC OBJECTS. 
e s. d. . : Ss 
Group of Peristomes of Moss, Funaria hygrometrica, opague 9 «. I 0 Type Slide of Diatomacez, from Campeachy Bay, 50 different Species 8 
Fresi Were Polysiphonia fastigiata, with Antheridia ... Os. IE 0 Type Slide of British and Foreign Foraminifera, 50 different Species 
to Exagiples of Pollens, separated on one Slide, all named ... ow 8 6 in Groups, with names photo; raphed beneath each Species an QI 
Very beautiful double-stained Sections of Endogen, Exogen, and Cheese Mites, Male, Female,exnd Larva, on one Slide ... os 92 
Acrogen Rems, on one Slide Pr eee ae ae we 2 6 Beautiful Longitudinal Sections of Tongue of Cat, double-stained ac.” St 
Skin of Horse, injected, very pretty... ts vis - oe we t 6 Hair of Wild Rabbit, Long. and Grans. Sections, on one Slide 2 
. Archegonia of Marchantia polymorpha s.. ase an ast w ae) Ruby Sand, with Air and Fluid Qpviries eee ove tee ear È 
Antheridia of Marchantia polymorpha... -s Per) E Jasper ard Amethyst, very beautiful for Polariscope + + Mar DE 
Very perfect Slides of Queen Bee ... áni ase wes ose 2 5 0 Very pretty grouped Slides of Heliopelta, mounted opaque for 
ery perfect Slides of Scorpion Fly... Sa oas fe es uw 2 0 Lieberkuhn ... wae one aes ee ose eo ooo wa E 
Very beautifiel Slides, with about 50 various Diatoms on each anv St LO e 


Any of the above forwarded by return on receip: of Remittance for Price. : 
GLASSIFIED BIST of 40,000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCOPES AN 
APPARATUS. Either of the above sent post free on application to bg 


W. WATSON & SONS, OPTICIANS TO HER MA¥ESTY’S GOVERNMENT, | 
. ° 313, HIGH HOLBORN, LONDON, W.O. ° [s 
. E S ene E 


Psinfed by RıcnarD CLAY anD Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of L&8ndon, and Published by 


MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent @arden.—THURSDAY, June 17, 1886. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Or Nature trusts the mind which builds for aye.” — WORDSWORTH 
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SCIENTIFIC 
MEN: 


` 1, Asa pure compound of Oleates and Palmitates of Soda 
and Potash. 

2. As being absolutely dehydrated by exposure to a tempera- 
ture of 100° C. for 24 hours. 

3. As being entirely de-alkalised by a new patent process, 
without excess of fatty matters. 

4. Że containing a larger amount of Glycerine than any other 
Opaque and most Transparent Soaps. 

5. As containing no Essential Oils but Eucalyptol and 
Thymol, and no artéficial colour, and being impregnated with 
free Ioditfe—impossible if Alkali were present, 


J. C. & J. FIELD, 
OZOKERIT WORKS, LAMBETH, S.E. 


~ SEISMOGRAPHS., 


These instruments form a complete apparatus for automatically registering 
the motion ofthe ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Observatory of the University 
of Tokio, where some of them have been it use since x880, The forms now 
offered contain many improvements in detail ®suggested by experience of 
earthquake measurement in Japan. 


~ SEVEN GOLD 
APAPHIRE snars se zes 
Aà OAP 
° Especially commends 
tg itself to 
e 








è A 
, A fuly-illustrated description and list of prices will be sent on applica- 
ion. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
Cambridge. 


MEMGR 


SUCCESS 


to myself that yor 
and k. z 


Forgetting, I 

MENARS, “ mise nothing but 
. : « Great Induce 

Office Classes and Jgivate Pupils, P: 





in one reading.» 

times by my nat memory I could 

not have known itso well.”—C. SAL- 

MON, Esq. 

Method is really the İnstantaneous Art of Learning 
ABBE 3, TRA 


BROWNING’S PLATYSCOPIC LENS. 


a 





Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—Grant ALLEN in Knowledge. : 
The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 


mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 
The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 3 : 
e Lenses are set in Ebonite Cells, and mounted in Tortofseshell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
Jying either 10, 15, 20, or 30 diameters, 18s. 6d, each power. 
Illustrated description sent free. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 





NEGRETTI & ZAMBRA’S 
ASTRONOMICAL AND LOOK-OUT TELESCOPES. 


LÈ 




















UNIVERSA ESCOPE. 
2 errestrial and Astronomical Powers, e 


T 
. Od. 8s. Od, and £40 10s, Od. 
= 2 Dad: LA Re a Brice Pin Posted Free. 


NEGRETTI & ZAMBRA, 
OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her MAJESTY THE QUEEN, 


HOLBORN VIADQCT, 
Branches :— e 
45, CORNHILL, & 122, REGENT STREET, LONDON. 
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UNIVERSITY COLLEGE, LONDON. 


2 
The COUNCIL desire to appoint a SECRETARY. Preference will be 
given to a University Gugduate® C ndidates will be required to state their 
age. The Salary is 4700 per annum. Further information may be 
obtained at the Office of the College. Appl&tions and Testimonials will be 
received not later than July 1. e 
TALFOURD ELY, &I.A., Secretary to the Council. 


“UNIVERSITY ‘OF ST. ANDREWS. 


The Cfemical Laboratory of this University wi] be open for purposes of 
study and research during July, August, and September.—For pafticulars 
apply to Prof. ŅURDIE, University, St. Andrews, N.B. 


OWENS COLLEGE, MANCHESTER. 


The Professorship of Chemistry will be vacant on September 29 next 
through the resignaticn of Prof. Sir H. E. Roscoe, M.P. 

The appointment of the new Professor will be made as early as possible in 
the Michaelmas ‘Term. 

A statement of the Terms and Conditions of the Professorship will be for- 
warded on -application to J. G. Greenwood, LL.D., Principal of the 
College. 

Candidates for the Chair are invited to forwsrl applications and testi- 
monials addressed to the Council of the College, under cover to the Registrar, 
not later than TUESDAY, August 31 next. 


HENRY WM. HOLDER, M.A., Registrar. 











e 
SOUTH LONDON MATRICULATION 
CLASS. e. 
SURREY MASONIC HALL, 
CAMBERWELL NEW ROAD 
(Two Minutes from Camberwell Green, and Station L.C.D.R.). 


Summer Term preparing for next January begins JUNE 29. 
GRADUATES, 6, Norlands, E. Dulwich Road, S. E. 





Apply 








ROCKS, MINERALS, FOSSILS. 
EF. Hz. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the tate R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 
Students’ Cabinets (novel.design) of Rocks, Minerals, or Fossils, 120 speci- 
mens, from 30s., or of Recent Shells, 120 Genera, 42s. 

Cornish Minerals a Specialty. Characteristic Rock-sections from rs. 6d. 

APPARATUS SUPPLIED. Lessons GIVEN. i 


e 
A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS: 
including TunicaTa and HOLOTHURIA. 


SIX PRIZE MEDALS 


AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collections especially adapted for Teaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 

Great Britain, &c. 
Rare Minerals constantly arriving from all parts for selection cf 
Single Specimens. ` 
ROCK SECTS AND ROCK SPECIMENS; 
The Largest Variety in England. 





New and 


New Catalogues and Lists on application to— 
JAMES R, GREGORY, 
88, CHARŁOTTE STREET, FITZROY SQUARE, LONDON, 
Established 27 Years in London. 


BEAUTIFUL, NEW, AND RARE 
MINERALS. S 


Mr. HENSON invitefinspection of the large number of Specimens he 
i e 





has just received, comprising — 


ARGYRODITE, ZUNYIT 
SITE, ®YROMORPHITE 
GENTITE, SREPHANITE 


Extraordinary Fine Crystals of 


E 
’ DESCLOIZITE, 


e 
CERUS- 


STOLZITE, AR- 
FOWLERITE, RED VANADINITE, 


OWAROWITE, NADA, T 


RUTILE 


PAZES from PIKE'S PEAK, and Brilliant, 
S 


Doubly-Terminate š 
SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 


ROSE OPAL, MOONSTONES, Very Large CHAL€EDONY contaiping 
Liquid. e 
— FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 


GATALOGUES ON APPLICATION. 


PO e e 
-"SAMUEL HENSON, 
27%, STRAND, LONDON, 

: Opposite Norfolk Street. 


LIVING SPECIMENS FOR THE MIGROSCOPE. 


GOED MEDAL awarded at the FISHERIES EXHIBITION to® 

THOMAS BOLTON, 57, NEWHALS STREET, BIRMINGHAM 
Who last week sent co his Subscribers Hemiophrya gemmipara, with 
sketch and description. He algo sent out Noctiluca miliaris, Alcyonella 
fungosa, Leptodora hyalina, Melicerta tubicolaria, Brachionus urceolaris, 
Stephanoceros Eichornii, Bladderwort, Volvox globator; also Hydra, 
Ameeba, Vorticega, Creyfish, and other Specimens for (Huxley and 
Martin’s) Biological Laboratory work. ee 

Weekly Announcements will be made inthis place of Organisms T. B. is 


supplying. 
Specimen Tube, One Shilfing, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 18, 
or Twelve Tubes for 1. 6d. _@ 
Portfolio of Drawings, Eleven Parts, rs. eagh. 
—? 





This Day, Crown 4to, Cloth, 226 pp., with Coloured Plates, Plans, and 
Woodcuts. £1 5s. e x 
THE BOOK. OF DUCK DECOYS; their 


Construction, Maragement, and History By Sir RALPH PAYNE- 
GALLWEY, Bart., Author of “ The Fowler in Ireland.” 


JOHN VAN VOORST, x, Paternoster Row. 





FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS and NORGATE’S NATURAL 
HISTORY CATALOGUE, 1886. A Classified List of Book® c®e 
Natural History, Zoology, Anthropology, Physiology, Botany, Geology, 
Paleontology, &c., in French, German, and other Foreign Languages. 
Sent post free for one stamp. ae ° 


WILLIAMS & NORGA T Eg T4, Henrietta Street, Covert Garden, 
London: and 20, South Frederick Streĝ$ Edipburgh. 


MOORE BROTHERS; 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammals? Birds, Reptiles, and Fish. 


«THE HORSE AND*HIS RIDER,” 
A STUDY IN COMPARATIVE OSTEOLOGY ; 


And other Specimens, exhibited at the LIVERPOOL INTERNATIONAL 
EXHIBITION, Gallery A. 


PETROLOGY OF THE CHANNEL 


ISLES. 
AMORPHOUS, PORPHYRITIC, and SPHRULITIC RHYOLITES, 
FELSITES, APLITES, DIORITES, SYENITES, CLAaYSTONE 
PORPHYRIES, ARGILLACEOUS SHALES, CONGLOME@ATES 








Series of 24 2-inch Specimens 4s. 6d. (free to any part of United Kingdom). 
Micro Sections (Mounted) of the above :— 
Spheerulitic Rhyolite see +e se . one 
. ee eee 1 BGs 


Others se se ese ee et oee tee mu tee 
SINEL &.CO., JERSEY. L467 


CABINETS FOR MINERALS, 
, FOSSILS, &c. 


eee cee D cee e 2 
1. 





6 DRAWERS, 20 INCHES HIGH res tee tee) 208, 
I0 3” 39 ” ” r ep 45s. 
8 ” 26 ” ” see ae eee 28S, 
12 ” 39 9, ” wee ee eee 52S 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE, OF NATURAL HISTORY. 
Third Series. Edited by J. E. HA 








ING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— ° 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory, birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria ; British reptiles ; Brigish Jand and fresh- 

er mollusca, with remerks on the haunts and habits of the species ; and 
other matters of general interest to those who delight ingnatural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in Pariou’ branches of zoology. 
There are occasional woodcuts. è 
JOHN VAN VOÔRST, r, Paternoster Row. 
è a 
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MURRAY'S HANPHOOKS. ’ 








MURRAY'S soon DICTIONARY : Pycuasn, Punat mE 


GERMAN. A small oblong volume, bound in leather. 


ony * This work contains a large number of colfoquial words and expressions, especially adapted to the requirements of ey ellers, 


TRAVEL TALK: ENGLISH, FRENCH, ' GERMAN, and Tatran 


35. 6de e 
s ENGLISH. 


r6mo. 


16mo.- 65. 
and not included in ordinary Dictionaries. : 
Tenis. 
FOREIGN. 
HOLLAND AND BELGIUM. Map. 6s. 


LONDON AS IT IS. 


35. 6d. 


ENVIRONS OF &ONDON, including a Circuit 20 


Miles round the Metropolis. 2 Parts. 215, 
ENGLAND AND WALES. #uvanged Alphabetic- 
ally. Map. Ios. 


. EASTERN COUNTIES—Norroik, Surronx, CAM- 
BRIDGESHIRE, AND ESSEX. Map and Plans. Post 
8vo. 12s. 


KENT. Map and Plans. Post 8vo. 75. 6d. 
SUSSEX. e M&p and Plan.” Post 8vo. 6s. 
SURWEY, HANTS, AND THE ISLE OF WIGHT. 


Maps and Plans. Post 8vo. 10s. 


BERKS, BUCKS, AND OXON. Map and Plans. 
Post 8vo. 9s. ° 


WILTS, DORSET, AND SOMERSET. | 


8vo, 125. Pa 
DEVON. Maps and Plans.e 7s. 6d. 
CORNWALL. Maps. Post 8vo. 6s. 


GLOUCESTER, HEREFORD, and WORCESTER. 
Map and Plans. Post 8vo. 9s. 


NORTH WALES. Map. Post 8vo. ys. 
SOUTH WALES. Map. Post 8vo. 7S. 


NORT HAMPTONSHIRE AND RUTLAND. 
Maps. Post 8vo. 75. 6d. 


DERBY, NOTTS., LEICESTER, and STAFFORD. 
e Map. Pose8vo. gs. 


Maps and Plans. 


Map. Post 


SHROPSHIRE AND CHESHIRE. Maps and 
Plans. Post 8vo. 6s. 
LANCASHIRE. Maps and Plans. 7s. 6d. 


YORKSHIRE. Map and Plans. 12s. 
DURHAM AND NORTHUMBERLAND. Map. 








‘SPAIN. Maps and Plans. 


THE RHINE and NORTH GERMANY. 


and Plans. Post 8vo. Ios. 
SOUTH GERMANY. Maps and Plans. ros. 


SWITZERLAND, Savoy and PIEDMONT, the ITALIAN 
LAKES, DAUPHINE, &c. Maps and Plans. In we 


Map 


Parts. Post 8vo. ros. 

FRANCE, Part I.: NORMANDY, BRITTANY, Tove 
RAINE, IĦMOUSIN, the PYRENEES, &c. Maps 
and Plans. Post 8vo. qs. 6d. 

FRANCE, Part II. CENTRAL FRANCE, the 
FRENCH ALPS, ALSACE, LORRAINE, &&. Maps 


and Plans, Post 8vo. 4s. 6 
PARIS AND pid ENVIRONS. Maps and Plans. 


16mo. 35. 6d. š 

THE MEDITERRANEAN. Maps and Plans. Post 
8vo. 205, 

ALGERIA AND TUNIS. Maps and Plans, ros. 


Post 8vo. 
PORTUGAL. Map and Plan. 12s. 


NORTH ITALY, THE RIVIERA, VENICE, &c. 
Maps and Plans. Post 8vo. 10s. 


20S. 


CENTRAL ITALY AND FLORENCE. Maps 
and Plans. Post 8vo. Ios, 

ROME AND ITS ENVIRONS. Maps and Plans. 
Post 8vo. Ios. 

SOUTH ITALY AND NAPLES. Maps and Plans, 
Post 8vo. Ios. 

EGYPT. Maps and Plans. Post 8vo. rss, ° 


GREECE. 
Post 8vo. 


In Two Parts. 
245. 


Maps, Plans, and Views. 





Post 8yo. gs. TURKEY IN ASIA. Maps and Plans. rgs. 
WESTMORLAND AND CUMBERLAND. Map. | DENMARK. Maps and Plans. Post 8yo. 6s. 
vas : . SWEDEN. Maps and Plan. Post 8vo. 6s. 
SCOTLAND? Maps and Plans.- 9s. NORWAY. Maps and Plans. Post 8vo.° 95.° 
IRELAND. Maps and Plans. ros. RUSSIA. Maps and Plans? Post 8vo. 18s. 
BOMBAY. Map and Plans. Pôst 8vo. rss. 
EN aes Satara With 420 Illustrations. | MADRAS. Maps and Plans. Post 8vo. 155: 
bad rown vo. 
NORTHERN DIVISION, 2 vols. 215. 2 ed ae Sn AGE Maps and 
SOUTHERN DVISION. 2 vols. 36s. B = OSE SVO; 205 
* EASTERN DIVISION. 21s PUNJAB, WESTERN RAYPUTANA, KASHMER, 
vere aN DIVISION. 16s. ° SINDH, &. Map. Post 8vo. 155, 5 
ST PAULS? A HOLY LAND. Maps and Plans. 20s. 
. ST’ ALBANS. 6s. è r *,* MAP OF PALESTINE. Iņa Case. 125. a 
e 
: aa s- . ? . 
; , JOHN MURRAY, Albemarle Street.  *” e 
e A i 
e 
. . ` ° 
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7 Seasonable Delicacy.—Wsth Stewed "Fruit. i 


BROWN- & POLSON’S. CORN FLOUR 


f ° AS BLANÇ- -MANGE, CUSTARD, OR BAKED PUDDING. 


NOTE.— Purchasers should ifsist on being supplied with BROWN & POLSON’S CRN FLOUR. Inferior kinds,” 


` asserting fictitious claims, are being offere d. x 
e e . 
- 90 
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e Just Published, with 36 Plates, price £2 5s. 
PHILOSOPHICAL TRANSACTIONS. 


° a Part II., 1885. A 
s Contents. 


- 3. On the CONNEXION between ELECTRIC CURRENT and the 
ELECTRIC and MAGNETIC INDUTIONS in the SURROUND- 
ING FIELD. By J. H. Poynting, M.A. 

. On SOME ‘APPLICATIONS of DYNAMICAL PRINCIPLES to 
PHYSICAL PHENOMENA. By J. J. Thomson, M.A.. F.R.S. 

5. On the CONSTANT of MAGNETIC OTATION of LIGHT in 

Bg Eee of CARBON. By Lord Rayleigh, M.A., D.C.L., 


. The THEORY of CONTINUOUS CALCULATING-MACHINES 
and of a MECHANISM of this Class on a NEW PRINCIPLE. 
By Prof. H. S. Hele Shaw. 
7. On BEDS of SPONGE REMAINS in the LOWER and UPPER 
e GREENSAND of the SOUTH of ENGLAND. By George 
Jennings Hinde, Ph D., F.G.S. 
M. ACNE LSAT ION of IRON. By John Hopkinson, M.A., D.Sc., 


9. The ABSORPTION SPECTRA of the ALKALOIDS. By W. N. 
HARTLEY, F.R.S. 

. EXPERIMENTAL RESEARCHES in MAGNETISM. By Prof. 
J. A. Ewing, B.Sc., F.R.S.E. 

11. OBSERVATIONS on me CHROMATOLOGY of ACTINÆ. ByC. 
A. M&cMunn, M.A., M. 

. On the DEVELOPMENT a and MORPHOLOGY of PHYLLOGLOS- 
SUM DRUMMONDII. By Prof. F. O. Bower. 

. RESULTS deduced from the MEASURES of TERRESTRIAL 
MAGNETIC FORCE in the HORIZONTAL PLANE, at the 
pen ee Greenwich, from 1841 to 1876, By Sir G. B. 


2 di RAD ANT MATTER SPECTROSCOPY.—Part II. SAMA- 
RIUM. By William Crookes, F.R.S. 

. RESEARCHES on the THEORY of VORTEX RINGS. Part IL. 
By W. M. Hicks, M.A., „S. 

. On the CLARK CELL as a STANDARD of PLECTROMOTIVE 
FORCE. By Lord Rayleigh, M. As D.C. L., Sec, R.S. 


> 


a 


Very Shortly, with 39 Plates, price £2 ros.—Part I., 1885. 
Contents. 

1. On the STRUCTURE and DEVELOPMENT of the SKULL in the 
MAMMALIA.—Part I]. EDENTATA. By William Kitchen 
Parker, F.R.S. 

2, On the STRUCTURE and DEVELOPMENT of the SKULL in the 
MAMMALIA.— Part III. INSECTIVORA. By William Kitchen 
Parker, F.R.S. 

Published and Sold by HARRISON & SONS, St. Martin’s Lane. 
Separate Copies on Sale by TRUBNER & CO., 57 Ludgate Hill. 


R. & J. BECK’S 
NEW ere oe 


“THE STAR.” 








PRICES. Lsd 
Stand, with 1-in. Object- 
glass... se . « w 2 2 0 
Stand, with r-in. and 4-in. 
Object-glasses ... « 8 8$ 0 


2 
Stand, with 2Eye-pieces,4-in. @ è 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Sree in 
Case... we &4 0 


Full Descriptive Pamphlet sent ° 
Application to ®@ 


"R. &J. BECF seg Cornhill, London, B.C, 


BOLD MEDAL, 


e 
Intefnational Inventions Exhibition, 1885, 
ce 


| 


JUST PUBLISHED. 
With Two Maps and Ten Full-Paĝe Illustrations. 


A YEAR IN BRAZIL. 


With Note on the Abolition of Slavery, 
the Finances of the Entpire, . 
Religion, Meteorology, Natural History, & c. 


By HASTINGS C. DENT, C.Ê., F.LS., F.R.G.S. 
Demy 8vo, Cloth, 18s. 

KEGAN PAUL, TRENCH, & CO. 

en 

BOOKS (Secondhand), Miscellaneous, Re-. 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319, 


Goswell Road, London, E.C. Cataloguefree onreceipt of twostamrs, 
Libraries, Old Books, and Parchment purchased. 


London : 








THE 


FOR 


NEW LANTERS MICROSCOPE 
Oxvuyprocen of Execrric Licut’ 
(Wright awd Newton's Pagent.) 











SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply asa 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,5co diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Micro. scopical, Society 


on application. 
NEWTON & CG, 


OPTICIANS TO THE QUEÊN AND THE GOVERNMENT. e 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
For COLLEGES, Institutions, &c. SPECIAL OPTICAL APPARATUS FOR 
POLARISCOPY, SPECTROSCOPY, &C-, FOR SCREEN PROJECTION. 


3, FIÆET STRRET, LONDON, E.C. 


SUMMER 


A aac ; 


GLASGOW AND THE 
HIGHLANDS, ® ° 


e(Royal route vid Crinan and 
Caledonian Canals.) 


TOURS. 


Royal Mail Steamer “ COLUMBA” or “IONA” from 
Giascow DAILY at 7 a.m., from GREENOCK at 9 a.m., 
in connection with Express Trains from London and the, 


South, convey- IN SCOTLAND 


ing passengers 
for Oban, Fort 

William, "Inverness, Ladha, Skye, Gairloch, "Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. : 

Illustrated, 6d. and 1s. by post, or at Railway Bookstalls 
throughout England. | Time Bill with Maps kii Fares 
fre@ from the owner, 


DAVID MACBRAYNE, 19, HOPE ST... GLASGOW. 





’ 
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TEE ee el St Eo 2S O 


Half-yearly, . 2. wy ee ee ee I4 6° o 
- Quarterly. ON ILLL. 7 6 
“a the United States, the Continent, and all places 
ithin the Postal Union :— . 


Yearly. . 


s d. 
e Yearly. 2... 1 ee eee ee & 300 6 
Half-yearly. 2... 1 2s ee ee I5 6 
Quarterly. . eae! feo o> “Oy D 


“HARGES for ADVERTISEMENTS. 


Three Linestn Colunfh 2s. 6d. gd. per Line after. 


S d 
One-Eighth Page, or Quarter Column . .% 0 18 6 
Quarter Page, or Half a Column ..... I 15 0 
Half a Page, or a Column ........3 5 0 
Whole Page .. l 2... 2... .. 660 


Money Orders payable®to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biarvy of Societies 


LONDON 

. > SATURDAY, June 26. 
IVSICAL SOCIETY, at 3.—On Certain Sources of Error in Connection with 
Experiments on Torsional Vibration: Herbert Tomlinson. 
2YAL BOTANIC SOCIETY, at 3.45. 

MONDAY, Junrg28. 
VAL GHOGRAPHICAY So@@ty, at 8.30. 

‘TUESDAY, JUNE 29 
OLOGICAL SQBIETY, at 8.30—General Observations on the Fauna of 
Diego Garcia, Chagos Group: Gilbert C. Bourne.—On the Birds Col- 
lected by Mr. Bourne in Diego Garcia: H. Saunders.—On the Inter- 
vertebral Disk between the Odontoid Process and the Centrum of the Axis 
in Man: J. Bland Sutton, F.Z.S.<-On a Peculiar Ectoparasitic Trema- 
tode infesting Necturus : Prof. R. Ramsay Wright, F.Z.S. 
ITHROPOLOGICAL INSTITUTE, at 4@-Races of New Zealand ; Fiji. 
‘ATISTICAL SOCIETY, at 4.—Anniversary Meeting. 
FRIDAY, Jury 2. 

tOLOGISTS’ ASSOCIATION, at 8. A 

SATURDAY, Jury 3. 
toLocisTs’ ASSOCIATION, at 3—Canada: Dr. A. R. Selwyn. 


HOW & COS 
eological Transparencies for the Lantern, 


Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
`a AND MINERALS. 


HOW% CO.’S POCKET MICROSCOPE LAMP, 8s, 6d. 


MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 
enites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
desites, Porphyrites, Ràyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
mes, &c., price 15. 6a. each, 


JAMES HOW & CO%, 73, FARRINGQON STREET, LONDON. 
cellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorth and, and 
Tyype-Wrjting are easily, quickly, and cheaply pro@uced by the 


AUTOCOPYIST 


y fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
itten letters. Used at the House of Lords, &c.@ 


AUTOCOPYIST CO., 
72, London Wall, London, and 52, Princess Street, Manchester. 


SECOND EDITION, 
GRIFFIN’S 


HEMICAL’ HANDICRAFT. 


e PRICE 4s. 7d. POST FREE. 


CATALOGUE OF CHEMICAL APPARATUS; 


LUSTRATED, CLASSIFIED, DESCRIPTIVE. 
* Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Conlplete and Cheapest List of Apparatus. 


HN J. GRIFFINeann SONS, 22, GARRICK STREET, 
LONDON, W.C. 
e 











© PATENT 


Silico-Carbon Acidlass 
BATTERY 


FOR 


* MICROSCOPIE worka ° 
All complete £8. » 


COXETER & SON, 


y 4-6Grarton St., GowerSt., 
LONDON, W.C. 


BEST BLACK INK KNOWN. 


e 
DRAPER’S INK (DICHROIC), 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 














JEDRA US mar 








by the principal Banks, Public Offices,and Railway Companies throughout @ 


Ireland. 
It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Iscleanly to use, and not lia®leto Blot. momentof writing. 

Can.be obtained in London, through Messrs. BARCLAY & SONS. Farting. 
don Street ; W. Epwarps, Old Change ; F. Newsrry & Sons, Newgate 
Street ; J. Austin & Co., Duke Street, Liverpool; and to be had of all 

Stationers. e 
BEWLEY & DRAPER (Limited), Dublin. 


INVENTIONS EXHIBITION —GOLD MEDAL AWARDED. 








DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CbASS 
WATCHES and CLOCKS at 


WATCHES. 
Sf N 
Sore 


ACCIDENTS OF DAILY LIFE 


INSURED AGAINST BY THE 


Railway Passengers’ Assurance Company, 
(Established 1849) 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 
or 4, ROYAL EXCHANGE. 





64, CORNHILL. 
Capital s.. ‘ se ove e 41,000,000. 
Income s. 0 ovo ma £246,000. 
Compensation Paid for 112,000 Accidents, 


£2,215,000. © 
Chairman .. «. HARVIE M. FARQUHAR, Esq. 
Apply to the Clerksat the Railway Stations, the Local Agents, or 
West-End Office—8, Grand Hotel Buildings, W.C. ; 


OR AT THE 


Head Office—64, Cornhill, London, E.C.» 
WILLIAM J. VIAN, Secretary. 


FRY’S PURE. 
CONCENTRATED COCOA 


e. s SOLUBLE 
Prepared by a new and special scientific process 
Securing extreme solubility, and developing 

thé finest flavour of the Cocéa. 


12 BEAUTIFUL MIGROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA., 
Carefully Selected and Named Specimens. 
MOUNTED OPAQUE FOR BINOCULAR, ANDgIN BALSAM FQR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 
Thg 12 Slides post free in Box for 10@ gd. 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MANCHESTER. 
eo 
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Bailey’s Paten? Water Motor. |Bailey’s Patené Organ-Blower. Bailey’s Patent Thirlmer 
| Æ Water Motor. 


Stfongly made,Poweeful, | & Ps 
Egonomi¢al. | gs + "Adapted for Small Powers. 
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Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it Ss 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used, 


Price in Morocco Leather Case, £3 8s, 6d. 
Illustrated Catalogue of Spectroscopes sent post free, S: ixpence. 


63, STRAND, LONDON, W.C. ° 











HATHORN, DAVEY, & CO., LEEDS. t» 
THE ? a x ; NEW LANTERN, MICROSCOPE. 


OXYHYDROGEN or ELECTRIC Licut 
(Wright and Newton's Patent.) 








SILVER MEDAL 
INGENTIONS EXHIBITION, 1885. 
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UNIVERSITY: COLLEGE OF SOUTH 
WALES ANB MONMOUTHSHIRE. 


- ABERDARE HALL. 


Hall of Residence for Lady Student attending the University College. 
Sesgjonal Fee, £40. Sessional Tuition Fee at University College, £10 At 
the ENTRANCE SCHOLARSHIP EXAMINATION, SEP TEMBER 
18% eight Sgholarships (two of £50, three of £40, and three of £30, tenable 
for three years) and twenty-five Exhibitions of £ro will be offered for open 
comfetition ; also three cf £15, tenable only at @berdare Hall. 


For particulars, apply to the Honorary Principal, the HON? ISABEL 
BRUCE, Abgrdare Hall, Cardiff. 


e 
OPEN SCHOLARSHIPS IN NATURAL 
SCIENCE, of the value of £roo and £60, are awarded annually in 
OCTOBER, at St. Thomas's Hospital Medical School, Albert Embank- 
ment, S.E. 


For particulars, apply to Mr. G. RENDLE, Medical Secretary. 
. W.M. ORD, Dean. 








*SOCIETE HELVETIQUE DES 
SCIENCES NATURELLES 
La 6oème Session annuelle aura lieu à Genève du 10 au 12 Août prochain. 


—Soirée de reception le Lundi, g Août, à 8 heures du soir, Les trois jours 
suivants, Séances générales et Séances de Sections. 

M. les Professeurs de Sciences et les membres de Sociétés savantes 
sont cordialement invités à prendre part À cette réunion. Se présenter au 
Bureau de Reception qui sera ouvert dès le 9 Aoûtà midi, à Université. 


CAREFULLY PREPARED SKELE- 
TONS of Frog, 4s.; Fowl, 12s 6dď.; Pigeon; 8s. 6d.; Rabbit, 8s. ; 
itto (six weeks old), 8s. 6d. ; Mole, 13s. 6d. ; Skull of Dog from 8s. 6%. 5 
oral of Cat from 4s. 6d. Carriage paid.—E. Wane WILTON, 
atley. , 


CABINETS FOR MINERALS, 
FOSSILS, &c. 
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” 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS D. RUSSELL, 


° 78, NEWGATE STREET, E.C. 





MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


1s, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticu’ated Skulls of Mammals, Birds, Reptiles, and Fish. 


«THE HORSE AND HIS RIDER,” 
A STUDY BN COMPARATIVE OSTEOLOGY; 


And other Specimens, exhibited at the. LIVERPOOL INTERNATIONAL 
ExH1BiTI0Nn, Gallery A. 


LJ 
WEAK AND DEFECTIVE. SIGHT. 

SPECTACLES scientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITE’S, 
Oeticiangto the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study of the optical means necessary 
to remedy the defects of the tigmatic or weak sighted eye, and this experi- 
ence, combined with his me: ical knowledge, enables him frequently to 
relieve even the oth@gwise hopeless cases. Sufferers should read his 
pamphlet, «Hints on Spectacles,” sent post-freefor six stamps.— 416, Strand, 

ondon. e 








THE ENTOMOLOGIST’S MONTHLY 
. MAGAZINE. . 


Price Sixpence, Monthly, 24 pages 8vo, with occasional TMustrations. 
Conducted by C. G. BARRETT, J. W, Douctas, RgMcLacutan, F.R.S, 
Ẹ. SAUNDERS, F.L.S., and H. T. STAINTON, FE R.Š. . 

This Magazine, commenced in 1864. contains standard aficles and notes 
on all subject# connected with Entomology, and especially on the Insects of 
the British Isles. 

Sybscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strangly bound in cloth) may be obtained by, purchasers of 
the entir€ set to date, at the incr@ised price of ros. each; fhe succeeding 
vols. may be had separately pr together, at 7s. each. 

j London: JQHN VAN VOORST, 1, Paternoster Row. 

N.B.—Commusgications, &c., should be sent to the Editors at the above 


address. . 


The volumes com- 


» 


LIVING SPECIMENS FOR.THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION t 

THOMAS BOLTON, 57, NEWH#LL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers Noctiluca miliaris, with drawing 
and description. He also sert out Melicerta Janus (found in the Shropshire 
Meres), Melicerta tubicolaria, Alcyonella fungosa, Plumatella repens, 
Fredericella n Paludicella Ehrenbergi, Leptodora hyalina, Poly- 
phemus pedicults, Sid# crystallina, Volvox globator ; also Hydra, Amæba, 
Vorticella, Crayfish, and other Specimens for (Huxley and ‘Martit’s) 


Biological Laboratory work. 
Weekly Announcements will be made inghis place of Organisms T. B. is 


supplying. ° 

Specimen Tube, One Shilling, post free. 

Twenty-six Tubes in Course of Six Months for Su®cription of £1 18., 
or Twelve Tubes for 105. 6d. e 


Portfolio of Drawings, Eleven Parts, I$. each. 


BIOLOGY.—There is a Vacancy for a 


LECTURER on the above subject at Guy’s Hospital. Applications 
with testimonials should be addressed to the TREASURER on or before 
MONDAY, Juiy 5. Particulars may @e obtained of the DEAN. 


Now Ready, Price 6s., Vol. XX., Part IV., July, 1886. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, e 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 


Profs. HUMPHRY, TURNER, and MCKENDRICK. 


Contents. 
1. Physiology of Heart of Alligator. By T. Wesley Mills, M.D. 
2. Functions of Tonsils. By R. Hingston Fox,e¥-D. 
3 Relation between Convergence and Accomraodation of the Eyes. By 
E. Maddox, M.B. 
4. Spina Bifida. By Prof. Humphry. (Paes XVIIL, XVI.) 
5 
6 








, Pentadactylous Pes in Dorking Fowl. By John Cowper. 
` Vitality of Wild Animals under Fire. By Brigade-Surgeon Curran 


(Plate XIX.) 
7. Alimentary Canal and Pancreas Of Awipenser, Amia, and Lepidosteus 


By A. B. Macallum. (Plate XXè 
8. Neural Spines of Cervical Vertebræ as a Race-Character. By Prof 


D. J. Cunringham. j 
g. Variations in Nerve-Supply of Flexq Brevis Pollicis Muscle. By H 


St. John Brooks, M.1è. 
1o. Morphology of Intrinsic Muscles of the Little Finger. By H. St 
John Brooks, M.B. | (Plate XXI.) 
1x. Nature of Kelationship of Urea-Formation to Bile-Secretion. By D 


Noél-Paton, M.D. 
12. Blood-Forming Organs and Blood-Formation. By J. L. Gibson, M.D. 


13. Anatomico Physiological Notices, 
ndex. 
WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South piederick: Street, Edinburgh, 
SIX PRIZE MEDALS 4 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collectionsespecially adapted for Teaching as supplied to Scien 
and Art Department, and used by all Lecturers and Teachers in 





Great Britain, &c. ° e . 
New and Rare Minerals constantly arriving from all parts for selection 
Siggle Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: e 


The Largest Variety in England. 
New Catalogues and Lists onapplication to— 


,AMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARES LONDO? 
Established 27 Yearsin London. 

——- _- oe ee - = --— - -9 s .”—. 
NORTH BRITISH AGRICULTURIS1 
the chief Agricultural Joufhal in Scotland, circulates extensively amo 
Landowners, Farmer Resident Agents, and othersinterested in t: 

management of land throughout the United Kgngdom. 


The AGRICULTURIST is published every Wednesday afternoonin tin 
for the Evenirg Mails, and contains Reports of all the@principal British ar 


Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirected to the AGRICULTURIES 
as oe ofthe best existing papers for Advertising Farms to be Let and Estat 
for Sale. 

Advertisers addressing themgelves to Farmers will find the AGRIQGH 
TURIST a first-class medium for reaching thft Class. 

Price 32. By post 34¢. Annual ubscription, payable in advance, r4s. 

Offices—377, High Street, Edi urgh ; and 145, Queen Victoria Stre 
London, E.C. Money Orders pay: le to C. and R. ANDERSON. 


THE “HANSA,” 


Published since 1864 in Hamburg, is the only in@lependent professional par 
in Germany dedicated exclusively to Maritime Objects. Essays, Critique 
Reviews, Reports, Advertisements. Strict eye kept Upon the developme 
$f Maritime Affairs in every respect. Every second Sun@y one Number 
gto at least ; frequent supplements and drawings. Subscription at any tim 
preceding numbers of the year furnished subsequently. Price r2s. for twel 
months. Advertisements 4d. a line widely spread bythis paper; considerat 
abatement for 3, 6, 12 months’ insertion. Business e: Aug. Meyer ai 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN M.F 
Hamburg, Alexander Street, 8. ` 
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Seasonable Delicacy —With Stewed Fruit. 


BROWN & POCLSONS CORN’ FLOUR 
AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 


NOTE.— Purchasers should insist on being supplied with BROWN & POLSON’S*CORN FLOUR. 
Ai i Asserting fictitious claims, are being offered. ° e 


PRIZE MEDAR] HARVEY & PEAK, [ REALTH , 
e i aoe 
AWARDED [By Appointment to the Royal Instithtion of Great Britain,] EXHIBITION. 
SUCCESSORS TO W. LADD & CO., e t 
‘a BEAK STREET, REGENT STREET, LONDON, W.” 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
. SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Ltlustrated Catalogue, Revised Edition, per post 8d. 


WALL PAPERS FREE FROM ARSENIC.. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, E 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Adress—rro, HIGH STREET, MANCHESTER SQUARE, LONDON, wW: 


F May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
AW®atd of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


Inferior kinds, 











































































































































































































p J ORME & 60 BEAUTIFUL, NEW, AND RARE 
ay 1) MINERALS. . 
Mr. HENSON invites inspection of the 1 ber of $ h 
t, BARBICAN, LONDON. has Just received comprising oe eee 
i h oD ZUNYITE, Extracrdinary Fire Crystals of CERUS- 
i . ' Sae FYROMORPHITE, DESCLOI IATE. STOLZITE, AR- 
<u SOT TTR a monn, ce, coma 
all ae G ) ANADA 
Noa i MANUFACTURERS: Devbly-Termirsied RUTILES, gon Fine SPEAR) and Bulllent 
i p AND COVILLITE, PRECIOUS OPAL, CARNIERITE, FLOS FERRI, 
‘Mt ps ! | ROSE OPAL, MCONSTONES, Very ‘Large CHALCEDONY containing 
f H, iqui 
| W Hent - IMPORTERS FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
E ld OF `p IVATE Í Hammers, Chisels, and Blowpipe Apparatus. 
o 4 f : ’ RIVATE LESSONS AND EVENING CLASSES. 
| I vee scientific Apparatus ' i CATALOGUES ON APPLICATION. 
. PSIA AND ! SAMUEL HENSON, 
dh i CHEMICALS ' 277, STRAND, LONDON, 
ne g i Opposite Norfolk Street. 
3 | ° a 
e 3 | ' 
elt THE ZOOLOGIST: 
| y . 
JE | BAKER S _ A MONTHLY MAGAZINE OF NATURAL HISTORY. ° 
l 
E i Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
fie ( PATENP CALORIMETER ene Ai Erh Ornithologists? Unida. contains— ae 
= f riginal Articles by well-known naturalists in every branch of roclcgy ; 
DE i ) i habits of animals ; arrival and departure of migratory birds; pecurrniice oF 
P Ey j A NEW APPARATUS rare birds; Ay fey and migration of British fresh-water fish; new cr 
j E reas Er F rare marine fish; local aquaria; British reptiles; British land and fresh- 
H: Ba or demonstrating to Science , water mollusca, with remarks on the haunts and habits of the species; and 
:P. | @ lasses problems in Specific other matters of general interest to those who delight in® natural history. 
AE i e Heat. Reports of the Linnean, Zoological, and Entcmological Societies. Reviews 
aren Bi E7 of natural history books. Occasional translaticns from toyign zqplogical 
E eg journals of important and interesting aega in various branches of zoology. 
EHA DH j i : ; There are occasional woodcuts. 
i lj f | | \ | For full particulars write to the a A eee 5 ictal Row. 
EIE heats SOLE AGENTS— n the rst of every Month, price Sixpence, 
. Fae | THE ENTOMOLOGIST: 
? i AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
in | J O R M E & CO, i è Edited by Joun T. CARRINGTON? 
; s With the Assist Ense 
6b, Barbican, London, EC. | FaiorRicE. Bonp, FZS. J | j “Jorm A. PowER, M Di 
; R TCH ENNER WEL 
Complete Price List of Apparatus and i F. Bociawan Wize, M.D. y p 
Pig x Contain? Articles by well-known Entapologists on all Branches of the 
e Chemicals, 2S. 6d. Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life- Histories; occurrence of Rarities, &c.; there are Monthly 





Ko HEMICAL Lists of Duplicatesand' Desiderata. e 
APPA RAT ÙU S, Wholesale, Numerous Woopcut ILLUSTRATIONS, to the printing of which especial 


Retail, for Colleges, Schools, and Chemical Works. New Catal 
tome, ang (500e clear Tilustrations, post free, od. WILI TAM ee ap Even and Goaslona lEazi oasa pr abet ete 
1, Lothian Street, Edinburgh. } SIMPKIN, MARSHALL, & CGa$ Stationers’ Hall Court. 
° 
eo 
$ e 
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e FOREIGN BOOKS AT FOREIGN PRICES. š 
LIST OF SCIE NTTFIC WORKS WILLIAMS and NORGAT,E’S NATURAL 
PUBLISHED BY HISHORY® CATALOGUE, 1886. Afllassified List of Books of 
e a Natural History, Zoology Anthropology, Physiology, Botany, Geology, 


> Palæontology, &c., in French, Germanfand other Foreign Languages. 
Bon W H AL LE N & C 0 Sent post free for one stamp. é 
é ft r T WILLIAMS & NOR.GATE, 14, Henrietta Street, Covent Garden, 


London: and zo, South Frederick Street, Edinburgh. 








° e . 
4 MANDAL OF THE INFUSORIA: Including a R. & J. BECK’S 
descréption of all known FLAGELLaTE, CILIATE, nd TENTACULIFRROUS 


Prorézoa, British an@ Foreign, and an Account of the Organisation N E W M I C R o g C °— P E, 


and Affinities @f the Sponges. By W. Savitte Kent, F.L.S., F.Z.S., 
e 
tt z ” 
- THE STAR.’ 


&c., &c. 3 vo 3 super-royal 8vo, £4 4s. 
THE SPHAGNACE, or Peat-Mosses of Europe 

l PRICES, " £5, d. 
Stand, with 1gn. Object- 











and North America. By R. BrairuwairE, M.D., &c. Iilustrated 
with 29 plates, coloured by hand. Imp. 8vo, 25s. 


SYNOPSIS FILICUM: or a Synopsis of all known 


Ferns, including the OSMUNDACEÆ, SCHIZÆACEÆ, MARATTIACEA, 


and Ore1oGLossace# (chiefly derived from the Kew Herbarium), ac- glass ... 220 
companied by figures representing the essential characters of each genus. 
By the late Sir Wittiam Jackson Hooker, K.H., &c., &c., Director Stand, with r-in. and }-in. 
of the Royal Gardens, Kew. and Jonn GitperT Baker, F.L.S., As- Object-glasses 8330 
sistant Curator of the Kew Herbarium. Second Edition, 8vo, coloured J 8 ay gry & e 
opiates, 28s. Stand, with 2 Eye-pieces, 4-in. 
y ; li ject- 
THE NATURALISTS LIBRARY. Edited by Sir and g-in. Object-glasses, 
e Witriam JarDINE, F. L.S., F.R.S., containing numerous Portraits and Fine Adjustment, Iris Dia- 
Memoirs of Eminent Naturalists. Illustrated with ®oo coloured plates. phragm, Double Mirror, in 
42 vols., fcap. 8vo, gilt tops, £9 9s. Case sa) ie es vee css A ZO 


RUST, SMUT, MILDEW, AND MOULD. An 


Introdyction to the Study of Microscopic Fungi. By M. C.Cooxs, M.A., 
LL.D. Illustrated with 269 Coloured Figures by J. E. SOWERBY. 
Fourth Edition, Crown 8vo, cloth, 6s, 


A MANUAL OF BOTANIC TERMS. By M. C. 
Cooxe, M.A., LL.D. New Edition, greatly enlarged. ` Illustrated GOLD MEDAL, 
with over,300 Woodcuts, Fcap. 8vo,"cloth, 2s. 6d. International Inventions Exhibition, 1885. 


A MANUAL OF STRUCTURAL BOTANY. By 
* M,C, Cooke, M.A., LL.D. Revised Edition. Ilustrated with 20 | WATTS’ MANUAL OF °CHEMISTRY 


e 
Full Descriptive Pamphbt sent 
Appdigation to e 





Woodcuts. Twenty-fifth Thousand. 32mo, cloth, rs. (BASED ON FOWNES’ MANUAL). 
HOW TO CHOOSE A MICROSCOPE, By a! PHYSICAL AND INORGANIC CHEM- 
DEMONSTRATOR. With 80 Illustrations. Demy 8vo, rs. ISTRY. 9s. 


` CHEMISTRY of CARBON-COMPOUNDS; 
HALF-HOURS WITH THE MICROSCOPE. By or, ORGANIC CHEMISTRY. Edited by Dr. TILDEN, F.R.S., 





Ha Illustrated, Sa, zS a raa ae? enlarged. Fcap. 8vo, Professor of Chemistry in the Mason College, Birmingham. ros. 
e London: J. & A. CHURCHILL. 
PRACTICAL MICROSCOPY. By GEORGE E. Davis, == a ae te ee 
F.R.M.S., &c. Second Edition. Demy 8vo, cloth, 7s 6d. U RNA TA OF "BOTANY 
oU A 
HALF-HOURS WITH THE TELESCOPE. By JOUE a e mea 
R. A. Proctor. Seventh Edition. Illustrated. Fcap. 8vo, cloth, Edited by Jamus BRITTEN, F. L.S., British Museum. q . 
2s. 6d. Contents: Original Articles by leading ik rat pe Bee ana 
Noti £ Books an emoirs.—Articles in Journals*—-Botanical News.— 
HALF-HOURS WITH THE STARS. By R. A. | proceedings of Societies. ®t 
Procror. Seventeenth Thousand. Demy 4to, boards, 3s. 6d Price 1s.3¢. Subscription for One Year, payable inadvance, res. 
3 : London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
NATURE’S BYE-PATHS: a Series of Recreative Now Ready, Part XXXI., 8vo, price 3s. 6d. 
Papers in Natural Historye By J. E. Tayor, F.L.S., F.G.S. Crown 
8vo, cloth, 3s. 6d. THE BREWERS’ GUARDIAN 2 
FLOWERS: their Origin Shapes, Perfumes ‘and A Fortnightly Paper devoted to the Protection of Brewers’ Inte; ests, 
Colours. By J. E. TAYLOR. Second Editon Crown a. cloth gilt, Licensing, Legal, and Parliamentary Matters. à 
Illustrated, 7s. 6:2. REVIEW OP THE MALT AND Hor TRADES ; AND WINE AND SPIRIT TRADE 
. EŠ RD. 
HALF-HOURS AT THE SEASIDE. By J.E. TAYLOR. The Organ of the Country Brewers. 


New Editia. Crown 8vo, cloth, Ilustrated, 2s. 6d. “©The Brewers’ Guardien ”’ ispublished on the eveningSof every alternate 


sas Tuesday, and is the only journal officially connected with brewing interests. 
THE AQUARIUM. By >. E. TAYLOR. New Edition. Subseiption, 16s. 6d. per annum, post free, dating from any quarter-day. 





Crown 8vo, cloth extra, Illustrated, 38. 6d. Single Copies, 1s. each. Registered for transmission abroad. 
BRITISH FERNS, a Plain and Easy Account 6f. eB 

Mrs. LANKESTER. Numerous Coloured Ilicstrations Crown rae MINERALS AND STONE 

doth, 38. 6 | IMPLEMENTS? 


THE COLLECTOR’S HANDY-BOOK OB ALG, MR. BRYCE-WRIGHT begs to call tf attention ofhis Clients and the 
DIATOMS, DESMIDS, FUNGI, LICHENS, MOSSES, &c. By | Public to his large Series of e x . 
Jowann Nave. Translated and Edited by Rev. W. W. SPICER, MA MINERALS AND STONE IMPLEMENTS, 

E cap; Evo, cloth, Illustrated, 256d. from which single specimens can be selected. 


e NOTES ON .COLLECMING AND PRESERVING | Elementary Collections of Minerals, Fossils, and Rots from £3 upwards, 





NATURAL HISTORY OBJECTS. Edited by J. E. TAYLOR, N.B.—T hese Collections obtained the Prize Meda® x862. . 
FLL, F.G.S. Crown fyo, cloth, Illustrated, 3s. 6. GEMS@AND PRECIOUS STONES OF EVERY DESCRIPTION. 
$ o . BRYCE-WRIGHT, . 
LONDON: W, H. ALLEN & CO., Mineralogist and Exbert in Frecious Stones, 
13, WATËRLOO PLACE. 204, REGENT STREET, LONDON, W. 
e (J 
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Fub i, 18386] ° š 
SUBS CRIPTIONS TO “ NATURE” 
e Yeay et ee i 0 
. Half-yearly . . . ese o te ee .. 14 6 
Quarterly... ... Fa geek, ee eH 7 6 


To the United States, th 


Cofitinent, and all places 
within the Postal Union :— 


. t g 

9 Yearly ..... : E ..-30 6 
‘ Haltyearly .. ea‘ oe ..I5 6 
Quarterly p- Gig eb eS Be 6 OF 


CHARGES FOR ADVERTISEMENTS. 
Three Les in Column zs, 6d. 9d. perline after. 


d, 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column. ..... I 15 0 
Half a Page, or a Column. ........ 350 
Whole Page... . @ 2 2 eee ee ee 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


e Diary ot Societies 
ONDON 


FRIDAY, JULY 2. 
GEOLOGISTS’ ASSOCIATION, at 8. 


SATURDAY, JULY 3. 
GEOLOGISTS’ ASSOCIATION, at 3.—Canada: Dr. A. R. Selwyn, 


- ə SRMONDAY, Jurys . 
ROYAL INSTITUTION, at 5.—General Monthly Meeting. 


e TUBSDAY, Jury 6. 
ANTHROPOLOGICAL INSTITUTE, at 4.—Races (Aboriginal) of India. 


WEDNESDAY, Joy 7. 
ENTOMOLOGICAL SOCIETY, at 7.—Additions to the Rev. T. A. Marshall’s 
Catalogue of British Ichneumonide : J. B. Bridgman, F.L.S. 


SATURDAY, Jury 10. 
Rovar Botanic Society, at 3.45. 


ROCKS, MINERALS, FOSSILS. 
F. HH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ CabMets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 
Mens, from 30s., or of Recent Shells, 120 Genera, 42s. 
Cornish Minerals a Specialty. Characteristic Rock-sections from 1s. 6d, 
APPARATUS Suppiizv. Lessons GIVEN. 
4 Fine Series @f the newly described ST. ERTH PLIOCENE FOSSILS, 
. including ‘TUNICATA and HOLOTHURIA. 


WOOD'S 


LANTERNS & SLIDES, 


Largest angi Best Stock in the Kingdom, on S&le or Hire. 


THE “ EUPHANERON” LANTERN. 


44 4s., is unsurpassed for Power, Portability, and Price. 
IEW CATALOGUE OF LANTERNS ANB SLIDES (60,000 in Stock), 
Post Free, One Stamp. » 
Cameras, Lénses, Stands, Chemicals, 
And ever$ requisite for Professional and Amateur. 


Complete Catalogue and Pamphlet, Post Free, One Stamp, 


E. G. WOOD, 74, Cheapside; and 
IORNE, THORNTHWAITE, & WOOD, 


Opticians io the Queen, 


` | 416, STRAND, LONDON. 














: BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
CERS, I£ effectually rubbed on the Neck and Chest, it cures 
TE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
UT, RHEUMATISM, and ali Skin Tfiseases it is unequalled, 
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2. 
12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 


Carefully Selected and Namad Specjmens. 
MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOIQé ADDITION TO A CABINET: 
The r2 Slides polt frees Box for tos. 9d. è 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, NANCHESTERe 
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LAMPS 


PATENT 


Silico-Carbon Acidless 
BATTERY 


FOR 


MICROSCOPIC work, 
All complete £5. 


COXETER & SON, 


4-6Grafton St., Gower st., 
LONDON, W.C. 


a. 
HOW & CO.’S 
Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application, hd 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 

HOW & CO.’S POCKET MICROSCOPE LAMP, Bs. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Tr&chytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each, 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST- 


very fluid ink, used with ordinary pen and paper. Auto-Circnlars resemble 
written letters, Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London, and g2, Princess Street, Manchester, 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE, 


A CATALOGUE OF GHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. ý 
Most Complete and Cheapest List of Apparatus, 
JOHN J. &RIFFIN AND SONS, 22, GARRICK STREET, 
LONDON, W.C. œ 


PETROLOGY OF THE CHANNE 


ISLES. g 
AMORPHOUS, PORPHYRITIC, and SPHÆRULITIC RHYOLITES, 
FELSITES, &PLIPES, DIORITES, SYENITES, °CLAYSTONE 
PORPHYRIES, ARGILLACEQUS SHALES, CONGLOMERATES, 




















. 
Series offe4 z-inch Specimens 4s. 6a, (free to any part of United Kingdom). » 
icro Sections (Mounted) of th above :— 
Spheerulitic Rhyolite se se ses see wee me ome eee A sa 
‘ Is. gd. 


Others see se see cee see pep cee mep wo ate 
SINEL & CO., JERSEY. [467° 


ry 

BOOKS Secondhand), Miscellaneous,” Re- 
mainders, &c.—C. HERBERT, English an@ "Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free onrereipt of two stamps, 
Libraries, Old Books, and Parchment purchased. e 
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MESSRS; MACMILLAN & GO,’ ‘MANUALS Fon STUDENTS 


NATURAL PHILOSOPHY. 


ELEMENTARY BRACWICAL PHYSICS, 
LESSONS IN. By Professor BALFOUR STEWART, F.R.S., and 
e WwW. HA,VANE GEE. Crown 8vo. 
Past |. GENERAL PHYSICAL PROCESSES. 6s. 
Part JI.—(@PTICS, HEAT, AND SOUND. 
PgrtMII.—ELECTRICITY AND MAGNETISM. 
A * SCHOOL COURSE ©F PRACTICAL 
* PHYSI@S. By the same Authors. Un preparation, 
ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, M.A.. 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature oF Licgnut.—Second Course. N LIGHT as A MEANS oF 
INVESTIGATION. Crown bvo. 2s. 6d. each. 
THIRD COURSE. On THe BanEFICIAL EFFECTS or LIGHT. 
[la the press, 


MECHANICAL THEORY OF HEAT. By R 


(ln the press. 


CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late « 


Fellow of Trinity College. Cambridge. Crown 8vo. tos. 6d. 
HEAT. By P. G. Tart, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s Col'ege, Cambridge, Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo _ 6s. 
LIGHT; A COURSE OF EXPERIMENTAL 


OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 2co Engravings and Colc@red Plates. Crown Bvo. 


7s. 6a. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


CHEMISTRY, 


COMPOUNDS OF CARBON; or, Organic 
Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the John? Hopkins University. Crown 8vo. 6s. 6d. 


s BIOLOGY. 

THE ELEMENTS OF EMBRYOLOGY. By 

MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 

Physiol gy in the University of Cambridge, Fellow of Trinity College, 

Cambridge, and the late FRANCIS M. BALFOUR, M.A. LLD., 

F.R.S., Fellow of Trnity College, Cambridge, and Professor of Animal 

Morphology in the University. Seccnd Edition, revised. Edited b 

Anam SEpGwIckK, M.A, Fellow and Assistant Lecturer of Trinity Col 

lege, Cambridge, and WALTER HeEAPE, Demonstrator in the Morpho- 

logical Laboratory of the University of Cambridge. With Illustrations. 

Crown 8vo. ros 6g 

COURSE OF PRACTICAL INSTRUCTION 

IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 

LEV, F.R.S., assisted by H. N. MARTIN, M.B, D.Sc. New 

Edition, revised. Crown 8vo. 6s. 

COURSE OF ELEMENTARY PRACTICAL 

PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 

&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 

Cambridge. Fifth Edition, Crown 8vo. 7s. bd. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, Mte Hunterian Professor of Comparative Anatomy 
and Physiolagy in the Royal College of Surgeons of England. | With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in the Univ@rsity of Cambridge. 
Crown 8yo. ros. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
N@mal School of Science and Royal School cf Mines. With a Preface 
by Tuomas Henry HURLEY, F.R.S. Royal gto. 145. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRAT@). By T. JEFFREY PARKER, B.Sc. Londen, 
Professor of Biology in the University of Otago, New Zealand. With 


Illustrations. Crown 8vo. 8s. 6d. e 
THE MORPHOLOGY OF THE SKULL. BY 


Professog W. K. PARKER, F.R.S., and G. T. BETTANY. Ius- 
trated. Cgown 8vo. ros. 6 


d. 
COURSE OF PRACTICAL INSTRUCTION 


IN BOTANY. By F. O. BOWER, M.A. F.L.S., Professor of 

Botany in the University of Glasgow, and SYDNEY H. yINES, 

M.A., D.Sc., F.R.S. Fellow and’ Lecturer, Christgs College. Cam- 

bridge. With a Prefab by W. T. THISELTON Tn, M.A, C.M.G., 
ew. 


A 


E.R.S.. F.L.S., Director of the Royal Gardens, 
ePart I.—PHANE, OGAMÆ—PTERIDOPHYTA. Crown 8vo, _ 6s. 
STRUCTUR BOTANY, OR ORGANO- 


To which are 
and a Glossary 
8vo. 10s, 6d. 


GRAPHY ON THE BASIS OF MORPHOLOGY 
added the Principles of Taxonomy and Phytography, 
of Botanical Terms.’ By Professor ASA GRAY, LL.D. 


a 


[lx preparation. + 


*% Other Volumes te follow. 
MACMILLAN & CO., LONDON. 


i THE STUDENT'S FLORA OF THE BRITIS: 
ISLANDS. Py oe J. D. HOOKER, K.C.S.I., C.B., M.D., F.R.! 
D.C.L. Third Editionerevised. Globe 8vo. ros. Gd. 

FIRST BOOK OF INDIAN BOTANY. IE 
DANIEIQOLIVER, F.R S., &c, Professor of Botany in Univers 
College. Loadun, &c. With Illustrations, Extra fcap. 8vo. 

DOMESTIC BOTANY: An Exposition of tl 
Structure and Classificaticn of Plapts, and their Uses for Foc 
Clothing, Medicine, and Manufacturing Purposes, By JOHN SMIT: 
A.L.S., &c. With lllustrations. New Issue. Gown 8vo. x25. Ga. 

EUROPEAN BUTTERFLI§S, A FANDBOO: 
OF. By W. F.DE VISMES KANE, M.A, M.Ẹ I-A., Member 
the Entomolog@a! Society cf London, &c. With Copper Plate IIlusti 
tions. Crown 8vo. x05. 6d. ‘ 

A LIST OF EUROPEAN RHOPALOCER. 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYM 
Reprinted from the Handbook af Exropean Butterflies. Crown 8y0. 1 


MICRO-ORGANISMS AND DISEASE. An Ih 
troduction into the Study of Specific Micro-Organisms. By E. KLEI? 
-D,, F.R.S Lecturer on General Anatomy and Physiology in tl 
Medical >chool of St. Bartholomew's Hospital, Londow. With r: 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Stud 
of Man and Civilisation. By E. B. TYLOR, D.CL., F.R.S. Wi 
numerous Illustrations. Grown 8vo. 7s. Gd. 


PHYSIOGRAPHY ANIS°GEOLOGY. 


PHYSIOGRAPHY. An Introduction ty the Stud 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With nume 
ous Illustrations, and Coloured Plates. New and Cheaper Editio: 


Crown 8vo, 6s. 
| CLASS-BOOK OF GEOLOGY. By ARCHIBAL 


GEIKIE, LL.D., F.R.S., Directer-General of the Geological Survey: 
Great Britain and Ireland, and Director of the Museum of Practic 
Geology, London, formerly Murchison Professor of Geology and Mine 
alogy in the University of Edinburg, &c. With upwards of 200 Ne’ 
Illustrations. Crown @vo. os. 6d. 


AGRICULTURE, 

AGRICULTURAL CHEMICAL ANALYSIS, 1 
Handbook: of. By PERCY FARADAY FRANKLAND, Ph.D. 
B Sc., F.C.S., Associate of the Royal School of Mines, and Demonstr: 
tor of Practical and Agricultural Chemistry in the Normal School < 
Science and Royal School of Mines, South Kensington Museur 
Founded upon Leitfaden für die Agriculture Chemiche Analyse, vo 
Dr. F. KROCKER. Crown 8vo. _7s. 6d. 


POLITICAL ECONOMY? a 
MANUAL OF POLITICAL ECONOMY. B: 
Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revisec 
ane oe a cla ee and the N ana of the, Land, 

BRIEF TEXT-BOOK OF POLITICA! 


ECONOMY. By FRANCIS A. WALKER, M.A., Ph, D., Author c 
“ Money,” “ Money in its Relation to Trade,” &c. Crown bvo. 6s. 


MORAL PHILOSOPHY AND LOGIC. 
THE HISTORY OF ETHICS, OUTLINES OF 

By HENRY SIDGWICK, M.A., LL.D., 'Knightbridge Professor c 
Moral Philosophy in the University of Cambridge, Author of “Th 
Metho.is of Ethics,” ‘‘The Principles of Political Foogomy.” &c 
Crewn 8vo. 3s 6d. 

| THE ELEMENTS,OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B D., D.Sc 
(Edin.)," Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Cro@n 8vo. éd. 


| STUDIES IN DEDUCTIVE LOGIC. 
| 


A 


By the late 


wW. STANLEY JEVONS, LL.D., M.A, F.R.S. Second Edition 


Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANGIENT GEOGRAPHY, Trans 
lated from the German of Dr, HEINRICH KIEPERT. Crown 8vc 


a HISTORY. ; 


SHORT HISTORY OF THE ENGLISE 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., lat 


| 
| Honorary Fellow of Jesus College, Oxford. With Coloured Map: 
Genealogical Tables, and Chronological Anna Crown 8vo. 85. 64 

eo 
? ANALYSIS OF ENGLISH HISTORY, based o 
: Green’s “Short History of the English People.” By C. W. A. TATI 


116th Thousand.e 
| M.A., Assistant Master, Clifton Collegẹ Crfwn 8vo. 35. d. 
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ASTRONOMY. —POPULAR ASTRONOMY. By Sir G. B. Arry, K.C. Y, F.R'S., late Astrononfer- Roj al. 


With JONO Illustrati ‚ns. 


TRONOMY. "ELEMENTARY LESSONS IN ASTRONOMY. By J. NORMAN Lock¥rr, ¥, RS 

















New Sree With numerous Illustrations. Fcap. 6d. (Questions on, rs. 6d.) 
PHYSIOLOGY. ELEMENTARY LESSONS IN THYBIO OGY. By Tuomas Henry HuxLeEY F.R.S. 
New Edition. © With numerous Illustrations. Fca Questions on, 1s. 6d. 


ANATOMY. eo IN ELEMENTARY ANATOMY, By St. GEORGE Mivart, F.R.S. With 


numerous Illustrations. 


CHEMISTRY. " LESSONS “IN ELEMENTARY CHEMISTRY. By Sir Henry E. ROSOR: F.R.S. 


New Edition, With numerous Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to the same, by Professor THORPE. With Key 


I18mo. 2s. 
OWENS COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jones. 
With Preface by Sir HENRY E. ROSCOE, F R.S. New Edition. With numerous Illustrations Fcap. 8vo. 2s. 6d. 
QUESTIONS ON CHEMISTRY. A Sees of Problems and Exercises in Inorganic and @)rganic 
Chemistry. By F. J NES, F.R.S.E., F.C.S. Fea 
CHEMICAL THEORY. EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS, By WILLIAM RAMSAY, Ph.D. Fcap 
PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFOUR STEWART, F.R. S. Ney 
Edition. With numerous Illustrations. Fcap. 8vo. 4s. 67. (Questions on. 
ELECTRICITY AND MAGNE FISM. “ELECTRICITY AND MAGNETISM. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 
ELECTRICITY AND MAGNETISM, ” ABSOLUTE MEASUREMENTS IN. By Professor 
ANDREW GRAY, M. Ag F.RS.E. Pott 8vo. 3s. 
ELECTRIC LIGHT® ARITHMETIC “by R. E. Day, M.A. Pott 8vo. 2s. 
HEAT, AND „ELECTRICITY, —A COLLECTION OF EXAMPLES ON HEAT *AND 
ELECTRICITY. By URNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 2s. 6d. 
STEAM.—AN ELE MENTARY TREATISE ON STEAM. By J. PERRY, C. EoI Professor of Engineering 





Imperial poss of Enginecring, Yedo. With Illustrations, Numerical UND? and Exercises, VH 8vo. 4s, 6d. 
D,—ELEME NTARY LESSONS ON SOUND. By Dr. W. STONE, With Illustrations. 
ELEMENTARY SCIENCE, ae TABLES AND CONSTANTS IN ELEMENT ARY 


SCIENCE. By SYDNEY LUPTON, M.A.. F.C C.I. Globe 8vo. 2s. 
CHEMICAL ARITHMETIC. ELEMENTARY ‘CHEMICAL ARITHMETIC. With 1100 
Problems. By the e Auth Glob 
NATU RAL PHILOSOP HY. NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, 
p. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 38. 6d. IJ.—Sound, Light, and Heat. 3s%6d 
PHYSICAL “GEOGRAPHY. ey Oe IN PHYSICAL GEOGRAPHY, By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. s. 6d. (Questions, rs. 
FIELD GE OLOGY. g OUTLINES OF FIELD GEGLOCT. By the ii Author. With numerqis 
Illustrati Crown 8vo. 
GEQGRAPHY.CLASS-BOOK. OF GEOGRAPHY. By C. B. Ciarks, MA, F.GS, FRS. 
New Edition, with Eighteen Coloured Maps. Fea 
AGRICULTURE.—ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
Ena By Professor H. TANNER. Fcap. &vo. 3s. 
FIELD AND GARDEN CROPS. DISEASES OF FIELD AND GARDEN CROPS. Chiefly 
such as are caused b¢ Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6d. 
eBOTANY.—LESSONS IN ELEMEN TARY BOTANY. By Professor OLIVER, F.R.S. New Edition. 
With numerous Illustrations. Fcap. 8vo. 4s. 6 
POLITICAL ECONOMY.— POLITICAL ECONOMY FOR BEGINNERS. By Mrs. FAWCETT. 
New Edition. With Questions, &c. Fcap 
ECONOMICS. up “ECONOMICS OF INDUSTRY. By Professor A. SAET and Mary P. 
MARSHALL. Fcap. 8vo. 2s. 
LOGIG...-LESSONS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By W. Srantey Jevoxs, LL.D., 
M.A., F.R.S. New Edition. With numerous Illustrations. Fcap. 
"A ere BOOK OF *DEDUCTIVE LOGIC FOR THE USE OF ST UDEN —By Ê. K. Ray, 
Sc. (Lond. and Edin.), Profe&or of Logicand Philosophy, Dacca College. Second Edition. Globe 8vo. 4s. 6d. 


GEOGRAPHY SHORT GEOGRAPHY OF THE BRITISH ISLANDS, By J. R. GREEN afd ALICE 


S. GREEN.® With Maps. Fcap. 8vo. 3s. 6d. 





MACMILLAN & CO., LQNDON. ‘ 
THE HYGIENE OF THE VOCAL ORGANS: a Practical Handbook 


+ for Singers and Speakere By MORELL MACKENZIE, M.D. Logd., Gonsulting Physician to the Hospital for Diseases 
of the Throat, formerly Shysician and Lecturer on Physiology at the London Hospital, Physician to the Royal Society of 
Musicians. Crown 8vo. 6s. 





Now Ready. Crown 8vo. Price One Shilling. $ 


LETTERS" FROM DONEGAL IN 1886. By a Lipy “fFrron” 





Edited by COLONEL MAURICE, Professor of Milgary History, Royal Staff College. e e 
The Times says:— A little book which at the present crisis is likely to be very acceptable to the reading and thinking public. > « The letters treat in 
an exceptionally i int@esting manner the present relations between Irish peasant and landloré and between Catholic anf Protestant.” . 
e -; 
; ° MACMILLAN & CO., LONDON. e 
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ELECTRICAL ENGINEERING. 
" SUBMARINE TELEGRAPHY. 


. e b 

e: 12; PRINCES STREET, HANOVER SQUARE, LONDON, Ww. ESTABLISHED IN 1868. ¢e 
. n Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S, . 
This Yeablishment is the Largest School of Wectrical Engineeying in the World, and embraces a greater range of s@bjects of instruction than any 
other. [tis also the onl¥ one in which a lengthened experience of the difficulties of combining an effective course oftuition in the theoregical portions of the 
subjeat. with thayough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect it differs from the 
theoretical teachite of a University or College course on the one hand, and from the purely practical knowledge picked up by apprentices åp the workshops of 
an Electrical Enginer on the other, by being more thorough than either, while combining the advantages of both. Since the opening of the School, in 
1868, upwards of 3OOO ‘pupils have passed through it, many of Whom now hold very high posts in Electrişalindustry. At the close of the Courst of Instruction, 
an examination for the Certificate of the School is conducted by an examiner of high standing, unconnected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 
WITH EFFICIENT OFFICERS FOR EVERY, DEPARTMENT OF APPLIED ELECTRICITY. @ 

TESTS MADE AND REPORTS FurNIsHED.—The School is open daily, except Saturdays, from {o to 5. Copies of Testimonials from some of the most 
eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may he obtained by either personal or written application to 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, V. [459 


THE “EXCELSIOR” THE NEW PATENT 
ENT SPRING MATTRESS. AWARDS: WOVEN WIRE MATTRESS. 
: : —- TEN f 
PRIZEM EDALS, 
FOURTEEN 
CERTIFICATES 
oF MERIT 
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ee r ; 
Th aes leoi ; TRE The leading peculiarity of this Mattress is the unique com- 

e principle of arrangement permits the free movement Excelsior” bination of a woven wire central portion with helica) 
of one sleeper without inconvenience to the other, admits springs of great strength and reliable temper,’ giving 


of complete isolation of each, and effectually prevents ANR 3 z ; i 
depression, in the centre. : $ I $ « Matlock ” 2dvantages possessed by no other make.. The helical 


EED RESTS springs obviate the tendency fn all woven wire “mattresses 
. THE “EXCELSIOR” & “MATLOCK” COUCHES. ito become polow and so cause sleepers to roll into the 
Retail from Cabinet Makers, Upholsterers, &c. Ullustrated Descriptive Circulars and Price Lists from 


ISAAC CHORLTON & C0., MANCHESTER (late Chorlton and Dugdale). ,,., 
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RARE AND INTERESTING MICROSCOPIC OBJECTS. 


> : . . . - 
Group of Peristomes of Moss, Funaria hygrometrica, opaque, ... 1 Type Slide of Diatomaceze, from Campeachy Bay, so different Species 8 











o 
Fresh-Water Alga, Polysiphonia fastigiata, with Antheridia ° ® r o Type Slide of British and Foreign Foraminifera, 50 different Species 
ro Examples of Pollens, separated on one Slide, allnamed ... ~ 8 6 in Groups, with names photographed beneath each Species ow. 21 © 
Very beauteful double-stained Sections of Endogen, Exogen, and Cheese Mites, Male, Female, an® Larva, on on@Slide ... oa 2 0 
, Acrogen Stems, on one Slide... wea ews Tee ese oe 2 6 Beautiful Longitudinal Sections of Tongue of Cat, double-stained I 9 
Skin of Horse, injected, very pretty... i weet 6 Hair of Wild Rabbit, Long. and Traf. Sections, on one Slide 20 
Archegonia of Marc! antia polymorpha = ITO Ruby Sand, with Air and Fluid Cav@@ies_... bas TA AE TEE a 6 
Antheridia of Marchantia polymorpha w IO Jasper and Amethyst, very beautiful for Polariscope ... A ow rT 6 
Very perfect Slides of Queen Bee . 500 Very pretty grouped Slides of Helicpelta, mounted opaque for 
Verg perfect Slides of Scorpion Fly... os, © ‘ses cd w oe 2 0 Lieberfkuhn ... os aes acy e “@ or oe wee 6 
e Very beautiful Slides, with aboup1so various Diatoms on each wo 5 0 A . 
Any of the above forwarded by return on receipt of Remittance for Price. ® 


CLASSIFIED LIST of 40,000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSC®@PES AND 
APPARATUS. Either of the above sent post free on application to ; 


W: WATSON & SONS, OPTICIANS TO HER MAFESTY’S GOVERNMENT, 


. °318, HIGH HOLBORN, LONDON, W.C.. cies 


Printed by RicHaRD Cray anv Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Officeazg and 30, Bedford Street, Covent Gayden —Tuurspay, July x, 1886 
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A WEEKLY ILLUSTR 
a i e 
“ To the solid ground 
Of Nature trusts the mind whith builds for aye.” — WORDSWORTH 
E SSS Se e 
No. 871, VOL. 34] THURSDAY, JULY 8, 1886 [PRICE SIXPENCE 
e 
Registered as a Newspaper at the General Post Office] g (All Rights are Reserved 
THE NEW hANTERN MICROSCOPE. , W 7 
FOR i OXVHYDROGEN OR ELECTRIC- LIGHT GRACE S NE DIRECT VISION 
e os (Wright and Newton's Patent.) SPECTROS COPE. 
SILVER MEDAL EA 
INVENTIONS EXHIBITION, 1885. he, 
. 
aeon 
Mr. JOHN BROWNING begs to direct attention to the . 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it im 
Š applicable to every purpose for which a Direct Vision Spectro- 
A ak LiM ighi this Tame ae a Flea 5 fect long as sharply as a | SCOPE can be used. 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s Price in Morocco Leather Case £3 8s 6d 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- i $ p 
Polariseope made. Partigulars and Report of Royal Microscopical. Society Tilusirated Catalogue of Speciroscopes sent post free, Sixpence. 
on appficatiow. SS ——— 
NEWTON & CO. 
ih prici TO THE Nure ANIÐTHE GoverNNENT. JOHN BROWNING, 
KERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 7 7 
rok COLLEGES, INSTITUTIONS, — SPECIAL OPTICAL APPARATUS FOR OF tical and Physical Instrument Maker to H.M. Government, * 
OLARISCOPY, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. r 
3, FLEET STREET, LONDON, E.C. 68, STRAND, LONDON, W.C 7 
pen Anas 
s 
SEISMOGRAPHS. NEGRETTI AND ZAMBRA, 
° o SOLE MAKERS OF JORDAN’S (PATENT) 
These instruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakese They were originally designed SUNSHINE RECORDER. 
by Prof. J. A. Ewing for the Seismological Obs@vatory of the University PRICE £3 Jos. 
of Tokio, where some ofthem have been in use since 1880, The forms now With a supply of Charts. ° 
offered contain mang improvements in detail, suggested by experience of 
earthquake measurement in Japan. N E G R E T T i 
_A fully-illustrated description and list of prices will be sent on applica- SCAND, 
pene ZAMBRA, 
TĦE CAMBRIDGE SQIENTIFI€¢ INSTRUMENT CO., SCIENTIFIC Instrument $IAKER ° 
Cambrigge. TO THE QEN, 
—* . HOLBORN ¥IADUCT. 
The PHYSIOLOGICAL ART OF NEVER FORGETTING Branches:—45, Cornhill; ' 
-unlike Mnemonics, “His method js Rh yatological and scientific in 122, Regent Street, London, 
the highest degres”/-DR. WILSON. Prof, Lolsette Tlustugted Description Post Free 
a . . 


gave me a new 
memory.”-JUDAH P, BENJAMIN; 
Q.0. “It ig a perfect memory sys- 
tem."—The Weebly Budget, "By ita 
© {nstrumentallty 1 mastered an ab- 
. ~atruse and extens@re Work of Science 

@AND in one reading. If I had read it 100 . 
times by my natural memory I could 
S U C E S S not haye known itso well," —C. SA L- 
MON, Esq. “Every day I am aproof 
to myself that your Methd is really the Instantaneous Art of Learning 

and Never Forgetting.” —L'ABBE MALATRAY, " As to the ‘Ney 

Fo etting, I 9 te agree with the juste of the claim." —MAJOR 
MENARS. “You promise nothing but what you fully carry out.”’-- 
BEV. WM. NICHOI$ON. Great Inducements to Correspondence and 


fice Classes and Private Pupils, Prospectus post free from 
.. _PROP. LOISETPE, 87, New Oxford Street, London, ~ 






NEGRETTI & ZAMBRA’S 


600 Pages, 
E 1200 Engravings. ' 
: SS = Price ss. 6d. 
Silver Medal awarded Inventions Exhibition, 1885. 
2 
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WES y e 
CITY ANP GUILDS OF LONDON 
e INSTITUTE. 
CENTRAL INSTITUTION, EXĘIBITION ROAD, S.W. 
SUMMER Courses OF LECTURE AND LABORATORY INSTRUCTION. 
x. On IRON GIRDER BRIDGP DESIGNING, with Experiments 
>. Oon sgns Materials used in Construction— 
"By Prof. W. C. Unwin, F. R.S., M.I.C.E., Daily from ro till 5, for Two 
We@ks, commencing on Monday, July 5. Fee, £2. 
3% @n the TEACHING of CHEMISTRY as introductory to its 
» TECHNICAL APPLICATIONS— 
By Prof. ArmsTRONG, F.R.S., Ph.D., Dail 
Weeks, comm&ncing on Monday, July 5. Fee, £2. 
3. On EXPERIMENTAL PHYSICS as a Subject of Instruction in 
Technical and o-her Schools— 
for Two Weeks, 


from 10 till 5 for Two 


By Prof. W. E. AYRTON, F.R.S., Daily from ro till 5, 
commencing on Monday, July 19. _Fee, £2. 
4. On GRAPHICAL S ATICS— - 
By Prof. O. Henrici, Ph.D., LL.D., F.R.S., Daily from to till 5, for Two 
Weeks, commencing on Monday, July 19. Fee, £1. 
5. On PLUMBING— 
Fourg-ectures by W. R. MAGUIRE, on June 29, June 30, July 1, July 2, 
at 7 30 p-m. each Day. Fee, 5s. 
6. On CANDLE MANUFACTURE and the Treatment of the Bye- 
Products— 
FoureLectures by 
7-30p.m. Fee, 5s. 
7. On the CHEMISTRY of TANNING— 
Four Lectures by Henry R. PROCTER, on July 12, 13; 15, 


7-30 p-m. Fee, ss. 
8. On BRICKWORK and MASONRY— 
Four Lectures by JoHN SLATER, B.A., F.R.I.$.A., on July 12, 13, 15, 
and 16, at 7.30pm. Fee, 5s." 
g. On the TECHNOLOGY of CELLULOSE and PAPER MANU- 
= FACTURE— 
Foug Lectures by C. F. Cross, F.C.S., assisted by E. T. Bevan, F.C.S., 
on July 19, 20, 22, and 23, at 7.30 p m. Fee, 5s. : 
xo. On BUILDING MATERIALS— 
Four Lectures by W. G. Dent, F.C.S., F.I.C., on July 26, 27, 29, 


go. Fee, 5s. 
11. On OPTICAL MEASUREMENTS— 
Four Lectures by R. T. GLAZEBROOK, M.A., 
and 30,@t 7.30 p.m. Fee, 5s. 
Further Particulars and Syllabus of each Course may be obtained at the 
Central Institution, Exhibition Road, S W., orat Gresham College, London, 


Leorotp FieLp, F.R.S.E., on July 5, 6, 8, and g, at 


and 16, at 


and 


F.R.S , on July 26, 27; 29, 


"Registered Teachers of the Institute may, on application, be admited 
to these Courses without payment of fees. 
i PHILIP MAGNUS, Director and Secretary. 


s — O amuma 
OWENS COLLEGE, MANCHESTER. 


The Professorship of Chemistry Will be vacant cn September 29 next 
through the resignaticn of Prof. Sir H. E. Roscce, M.P. 


© The appointment of the new Professor will be made as early as possible in 


the Michaelmas Term. 

A statement of the Terms and Conditions of the Professorship will be for- 
warded on applicaticn to J. G. Greenwood, LL.D., Principal of the 
College. 

Candidates for the Chair are invited to forward applications and testi- 
monials addressed to-the Council of the College, under cover to the Registrar, 
not later than TUESDAY, August 31 next. 

HENRY WM. HOLDER, M.A., Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 


` e 
ABERDARE HALL. 

Pall of Residence for Lady Students attending the niversity College. 
Sessional Fee, £40. Sessional Tuition Fee at University College, £10 At 
the ENTRANCE SCHOLARSHIP EXAMINATION, SEPTEMBER 
1886, eight*Scholarships (two of £50, three of £40, and three of £30, tenable 
for three years) and twenty-five Exhibitions of £10 will be offered for open 
aempétitgon ; also three of £15, tenable only at Aberdare Hall. 

For particulars, apply to the Honorary Principal, the HON. ISABEL 
BRUCE, Aberdare Hall, Caygiff. 


i ae 

To STUDENTS, BACHELORS, and 
Others.—Summer Residence and Board in a Splendid@ouse. Neigh- 
bourhood noted for Healthiness and Scenery. Entire or Partial Assist- 
anc® given by First-Class B.A. London.—Address care of NATURE. 


hd 
NATURAL HISTORY COLLBCTIONS of 
all kinds classified and arranged, for Public Institutions, Schools, or 
Private Individuels, by an , Experienced Natuwiist. Terms moderate. 
Highest references.—Address CURATOR, the Museum, Bristol. ® 











w 
MATHEMATICS. —Tuition by Correspond- 
eence. Backwar Students helred. Rapid advarczrent. Terms 
moderate.  Parti¢hlars on arplicatioa.—F. M., 63, Princes Street, 
Southport. . 





TUTOR.—ASSESTANT PROFESSOR in 


a Scotch UniverMty desires engsgemsrt to read Science or Philcsophy 





during Avgust and September.— For par:‘culars adcress No. 603, 
Kern & Co., Advertising Agents, Ed nburgh, . 
` 


LIVINGeSPECIMENS FORTHE MICROSCOPE. 


GOLD MEDAL awarded at the FJSHERIES EXHIBITION to . 
THOMAS BOLTON, 57, NEWHALL ‘STREET, BIRMINGHAM, 
‘Who last week sent to his Subscribers Melicerta Janus, with drawing 
and description. He also sent out Asplanchna Ebbesbornii, Melicerta tubi- 
colaria, Melicer@ ringens, Conochilus volvox, Leptodora hyalina, [lyalo- 
daphnia Kahlbergensis, Cordylophora lacustris, Volvox globator ; ¢ also 
Hydra, Ameeba, Vo-ticella, Crayfish, and other Specimens for (Huxley , 
and Martin's) Biological Laboratory work. 

Weekly Announcements will be made in @his place of Organisms T. B. is 
e 


supplying. 
Specimen Tube, One Shilling, pest free. 


Course of Six Months for Subscaption of Zi 3s. 


Twenty-six Tubes iz 
© oy Twelve Tubes for 105. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


CAREFULLY PREPARED SKELE- 


TONS of Frog, 4s.; Fowl, 12s. 6d. @ Pigeon, 8s. 6d.; Rabbit, 8s. 5 
ditto (six weeks old), 8s. 6d. ; Mole, 135. 6d. ; Skull of Dog from 8s. 6d. 5 
Skull of Cat from 4s. 6d, Carriage paid.—E. Wane WILTON, 
Batley. 


BEAUTIFUL, NEW, AND RARE 
MINERALS. z 


Mr. HENSON invites inspection of the large number of Specimens he 
has just received, comprising— s 

ARGYRODITE, ZUNYITE, Extracrdinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE DESCLUIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE® FOWLERITR, ẹRED VANADINITE, 
OWAROWITE, CANADA, T! PAZES from Pexe’s Pear, and Brilliant, 
Doubly-Terminated RUTILES. 

SCOVILLITE, PRECIOUS OPAL, @*RNIERITE, PLOS FERRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 
jaz FOSSILS, RCCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, aud Blowpipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. 


wes es o DUNN NE a i 
ROCKS, MINERALS, FOSSILS. 
ES. WE. BUTLER, 


Assoc. R. S. Mines ‘Lond., M.A. Oxon., L. S.A. Jond., &e., 
: Successor to the late R. TALLING, © 


-180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Mirtemals, or Fossils, .12@ speci- 
mens, from 30s., or of Recent Shells, 120 Genera, 425. ~ 


Cornish Minerals a Specialty, Characteristic ock-sections from 15. 6d. 
APPARATUS SUPPLIED. LESSONS GIVEN. e 


A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS 
including TunicaTa and HOLOTHURIA. 


CABINETS FOR . MINERALS, 











FOSSILS, &. °° 

6 DRAWERS, 20 INCHES HIGH e se se BIS. 

10 ” 3% ” ” ate ©. 455. 
8 9 26 ” P TT . 288, 

12 9 39 , ” ee e e 525 


i 
NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZE M 


THOMAS D. RUSSELL, - 


78, NEWGATE STREET, E.C. 





Un the ist of every Month. A 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGNs 
Edited by James Britren, F.L.S., Briti Museum. © 
© Conrants:—Original Articles by leading Botanigts.— Extracts, an 
Notices of Books and Meraoirs.—Articles in Fournals.—Botanical News.- 
Proceedings of Societies. i 3 q 
Price rs 3¢. Subscription for One Year, payable in advance, 125. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 


Now Ready, Part XXXI., 8v0, pice 35. 6d. 
n e 


a oo y 


a COURSE O 


.! 
t 


Fiy 8, 1886] ° 





NATURE : 


Ixxix 





- MESSRS. MACMILLAN-& 60.’ MANUALS: FOR STUDENTS, 


! THE STUDENT'S FLORA Of THE BRITISH 


NATURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS IN. By Prof-ssor BALFOUR STEWART, F.R.S., and 
e W. W. HALDANE GEE, B Sc. Crown 8vg. e 
ee Part L—GENERAL PHYSICAL PROCESSES. 6s. 
Part IIL—ELECTRICITY AND MAGNETISM. [Zz fja reparation. 
Part II.—(»PTICS, HEAT, AND SOUND in the press. 
A SCHOOL COURSE OF PRACTICAL 
PHYSICS.” By the same Authors. [Zn preparation. 
ON LIGHT. Beng the Burnett Lectures, delivered 
in vg ar erage in 1883-1885. By GEORGE GABRIEL STOKES, M.A.. 
P.R.S., &c., Fellow of Pembroke College, an® Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature or Igcut.—Second Course. N LIGHT as a MEANS oF 
INVESTIGATION. Crown 8vo. 2s. 6d. each. 
THIRD COURSE. Ox THe BANEFICIAL EFFECTS or LIGHT. 


[lx the press, 
MECHANICAL PHEORY OF HEAT. 


y R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College. Cambridge. 


Crown 8vo. 10s. 6d. 

HEAT. By P.G. Tart, M.A.,.Sec. R.S.E. , formerly 
Fell8w of Se Peter’s Col’ ege, ‘Cambridge. Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo 6s. 


LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200 Engravings and Coloured Plates. Crown 8vo. 


PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARIANE,D.Sc., Examiner in Mathematics in the Vawemiyo of 
Edinbgrgh. Crown 8v is 75 Gd. 


CHEMISTRY, 


THE STUDY OF CHEMISTRY, AN INTRO- . 


DUCTION TO. By IRA REMSEN, Profesor of Chemistry in the 
Johns Hopkins University. e Crown 8vo. 6s. 6 


COMPOUNDS OF”? CARBON ; or, Organic 
Chemistry. an Tntroducticn to the Study of. By. IRA REMSEN Pro- 
fessor of Chemistry in the®Johns Hopkins Univ ersity. Crown 8yo. 6s. 6d. 


BIOLOGY, 
THE ELEMENTS OF EMBRYOLOGY. By 


MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 
Physiology in the University of ‘Cambridge, Fellow of Trinity Golle e, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., L LD? 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited by 
Apam Sepewick, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege nGambridge, and WALTER Heape, Demonstrator in the Morpho- 
1 Laboratory of the University of Cambridge. With Illustrations. 
Crown 8yo0. ros 6d. 

A COURSE OF PRACTICAL INSTRUCTION 
e IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
“LEW F.R.S. » assisted by H. a MARTIN, M.B., D.Sc New 
Edition, revised. Crown vo. 


ELEMBNTARY PRACTICAL 


fo ee By Prof. MICHAEL FOSTER, M.D.. Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition.’ Crown 8vo. 7S. 


AN INTRODUCTION TO THE “OSTEOLOGY 
OF PHE pMAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
Brit h Musun, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecfirer on the Advanced Morphology 
of riage and Strickland Curator in @he University of Cambridge. 


Crown 8v. $ 
AN ATLA§ “OF PRACTICAL ELEMENTARY 
aoa By G. B. HOWES, Assistant Professor of Zoology. 


N rmal School of Science end Roy. al School cf Mines. With a Preface 


by Tuomas Henry Hexzey, F.R.S. Royal 4to. 14s. 
A COURSE OF INSTRUCTION IN ZOOTOMY 
e (VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology iff the Universify of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. Gd. 


COURSE OF PRA 
IN BOTANY. 
Botany in the aay of Glasgow, and SYDNEY H. VINES, 
M'A., D.Sc., , Fellow and Lecturer, Christ's College. Cam- 
T. TuiseLTON Dyer, M.A., C.M.G., 


A 


bridge. Wit oe ace by W. 
F.R.S.. F.L., Director of the Royal Gardens, Kew. 

*Part L—PHA EROGAMA—PTERIDOPHVTA. Crown 8vo, 6s. 

STRUCTSRAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Prin€ples sof Taxonomy and Phytography, and a Glossary 


ICAL INSTRUCTION } 
By F. O. BOWER, M.A., F.L.S., Professor of | 


ISLANDS. Fy Sir JÆ. HOQKER, K.C.S.1., C.B., M.D, F.R.3., 
D.C.L. ‘Third Edition, revised? Globe 8vo. 10s. 6d. © 
FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botfay in University 
College, London, &c. With illustrations. Extra fop. 8v0.® gs. 67 
DOMESTIC ROTANY: An Exposition® of the 
Structure and Classification of Plants, afd their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. Bè JOHN SMITH, 
.S., &c. With Illustrations. New Issue. Crown 8vo. 125. Gi. 
EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M. A., M.R.ILA., Member of 
the Entomological Society of London, &c. With Copper Plate IHustra- 
tions. Crown 8vo. ros. 6d. 
LIST OF EUROPEAN RHOPALOCERA 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown 8vo is. 


MEDICINE. 
MICRO-ORGANISMS AND DISEASE. An In- 


ee into the Study of Specific Micro-Organisms. By R. KLEIN, 
M. Lecturer on General „Anatomy and Physiology - i the 
Wit I 


A 


Medical Frosh of St. Bartholomew's Hospital, London. 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


ANTHROPOLOGY. ‘ 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 7s. 6d. 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous as, and Coloured Plates. New and Cheaper Edition 
Crown 8vo. 6s. 

CLASS-BOOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geologic&l Survey of 
Great Britain and Ireland, and Director of the Museum ef Practical 
Geology, London, formerly Murchison Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. Ios. 6a. 


AGRICULTURE, 


AGRICULTURAL CHEMICAL ANALYSIS,» A 
Handbook of. By PERCY FARADAY FRANKLAND, I’h.D., 
B Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon ret ae Sir die A griculture Chemiche Analyse, X on 
Dr. F. KROCKE Crown 8vo. 7s. 6d. 


POLITICAL ECONOMY, 
MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY. FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on “ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 12s. 

BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
“Money,” ‘‘ Money in its Relation to Trade,” &c. Crown Svo. 6s. og. 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS; OUTLINES OF. 
By HENRY SIDGWICK, M.A., LL.D., Knightbridge Professor of 
Moral Phijgsophy in the University of Cambridge, Author of “The 
remoti o; R ” “The Principles of Political Economy,” &c. 

Town ovo. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc, 
(Edin.),* Ex-Principal of the General Assembly's College; Cal@utta. 
Second Edition, revised and improved. Crown Bvo. 6s. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A, €.R.S. Second Ed.tion. 
Crown Go. 6s. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY.® Trans- 
lated from thg German of Dr. HEINRICH RIEPERT. Crown 8yo. 


ie HISTORY. 


SHORT, HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD®seGREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. “With Coloured Maps, 
Genealogical Ta Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 

ANALYSIS OF ENGLISH HISTORY, based on 


Green “Short History of the Efiglish People.” By È W. A. TAIT, 


A 


of Botanical Terms. By Professor ASA GRAY, LL.D. 8vo. ros. 6d. , M.A., Assistant Master, Clifton College, . Crown 8vo. 38. 6d. . 
: ° =* Other Volumes to follow. e ; 
, MACMILLAN & CO., LONDON. : 
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BROWN’ & 


“Seasonable Delicacy — 


POLSON’S 


With Sfewed 3 Fruit, f n l 
FLOUR. 


S CORN. 


oe 


















AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 
NOTE. Purthasers shoutd insist on being supplied with BROWN & POLSON’S CORN FLOUR. Inferior kitds, 
ė kg . asserting fictitious claims, are being offered. ae 
= . s . . 
No „Boiler. WH. BAILEY & C2, Avsroy Vonks SALFORD It requires no 
No Explosion. | gi) A TA SE Skřiled Labour, 
No Danger. ARA px Little Attention, 
p A Şi 4 Y ), A i 
No Nuisance. fi PEN = Small Cost to Work. 
- —__®8— 
WATTS’ MANUAL OF CHEMISTRY | THE ENTOMOLOGIST’S MONTHLY 
(BASED ON FOWNES’ MANUAL). : MAGAZINE. 

PHYSICAL AND INORGANIC CHEM- Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 

@ ISTRY. os ee eC eer ree 
CHE MISTRY of CARBO N-COMPOU NDS ; This Magazine, commenced in 1864. polos a standard articles and notes 

e or, ORGANIC CHEMISTRY. Edited by Dr, TILDEN, F.R.S., | 02 all subjects connected with Entomology, and especially on the Insects of 


Professor of Chemistry in the Mason College, Birfhingham. 10S. 


London; J. & A. CHURCHILL. 


° THE ZOOLOGIST: 


, A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. HARTING, F.L.S., F.Z. S., Member of the 
4 British Ornithologists” Union ; contains— 

Original Articles by well-known naturalists in every branch of zoclogy ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds ;,distribution and migration *of British fresh-water fish; new cr 
rare maring fish; local aquaria; British reptiles; British land and fresh- 
water mollwsca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linneah, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoologica] 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 

» JOHN VAN VOORST, x. Paternoster Row. 




















On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN'ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fircx, F.L.S. J. Jenner Wer, F.L.S. 
F. Bucuanan Wurre, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. 5 there are Monthly 
Lists of Duplicatesand Desiderata. ` 

umerous Woopcur ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and CHROMO-LITHO- 


GRAPHED PLATES. 
SIMPKIN, MARSĦALL, & CO., Stationers’ Hall Court. 


the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound i® cloth) may be oktajned by purchasers of 
the entire set to date, at the increased price of rom each thé succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, £,®aternoster Row. 
acne, Communicanons, &c., should be sent to the Editors atthe above 
address. 


The volumes com- 





THE “HANSA,” 


Published since 1864 in Hamburg, is the onfy independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequert supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently., Price 12s. for twelve 
months. Advertisements 4¢. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28, Edited by W. von FREEDEN M.R., 
Hamburg, Alexander Street, 8. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively amorg 
Landowners, Farmers, Resident Agents, and othersinteregtedin the 
management of land throughout the United Kingdom. > 

The AGRICULTURIST is published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

‘Thespecial atten-ionof Land Agentsis directed to theAGRICULTURBST 
as ope onte best existing papers for Advertising Farms to be Let and Estates 
for Sale. e 

Advertisers addressing themselv@ to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. d 

Price 3d. By post 34¢. Annual Subscription, payable in advance, 14$. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 

Ld ——— e 





SCIENTIFIC WORTHIES..- 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN, 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 2 


e 
Proof impressions of these, printed on India paper, 
tha Set of 23 Portraits in a Handsome 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 


“4 


SIR C. W. SIEMENS. 


Portfolio for £6 os. ed., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
-e Cheques and P.O.0.’s payable to MACMILLAN & CO. 


The following is a list of the Portraits that have appeared in theabove Series, 


HERMANN L® F. HELMHOLTZ.” 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , ` 
JEAN BAPTISTE ANDRE DUMAS. 
RICHARD OWEN. 
JAMES CLERK MAXWELL: 
JAMES PRESCOTT §OULE. 
WILLIAM SPOTTISAVOODE, 
ARTHUR CAYLEY. 


e 
may be had from the Publishers, pricegss. each, or 
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. a Ss -° 
Yearly ...... DAE E Ra, a 28 9 DRAPER’S INK (DICHROIC). 
pe ea Sy wee ee mate p 6 DIFFERING FROM ANYTHING ELSE EVER PRODUCE!) 
Bs aay eo neve re ee i sx 
: : Writing be sa pli e when tbis Ink is used. It has been ad opted iv 
To the United States, the Continent, &e. :— the principal Banks, Public Offices, and Railway Companies throughout 
. . @s d. Ireland. o e ieee 
ee Yearly se 30 6 It writes almost instantly full Black. |Flows easily from theePen. © 
Half-yearly . 6... 1 ee eee en 15 6 Does not corrode Steel Pegs. Blotting-paper may be appli®d at the 
Quarterly. 2. 6% 2. 8 o Is cleanlyto use, and not liable to Blot.! moment of writing. 
e ; ; fs 
: ; Can be obtained in London, through Messrs. BARCLAY &ons, Farm u 
To India, China, and [apan :— don’ Street: w. EDWARDS, Old Change’ F. NEWBERY res Newpute 
Vear! bs 5. A Street; J. Austin & Co., Dike Street, Liverpool; and®to be hac of ad 
CRT YO a ese ea 8. een Se SE we een 32 tationers. s 
e 
One ereo oroma Bs 1 p BEWLEY & DRAPER (Limited), Dublin. 
warterly . oe ee 


Three Lines in Column 2s. 6d. gd. per Line after. 
í s. 


d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarser Page, or Half a Column . ..... I 15 0 
Half a Page, or a Column. ........ 350 
Whole'Page sare get phi e a aoe a ck 6 6 o 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 
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INVENTIONS EXHMIBITION—GOLD MEDAL AWARDED, 


DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES. WATCHES and CLOCKS at 


REDUCED PRICES, sent post 
free on application to E. DENT 
armi Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 
or 4, ROYAL EXCHANGE. 


ACCIDENTS OF DAILY 
INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company, 
(Established 1849) 








LIFE — 


and 
* 64, CORNHILL. 
Capital ... ae sea oe 41,000,000. 
‘ Income .. ve ove 246,000. 
o 
Compensation. Paid for 112,000 Accidents, 
e 
£2,215,090. 


, Chairman s « HARVIE M. FARQUHAR, Esq. 

Apply to the Clerksat the Railway Stations, the Local Agents, or 

West-End Ofice—8, Grand Hotel Buildings, W.C. ; 
e. 


OR AT THE 
Head Office—64, Cornhill, London, E.C, 
, WILLIAM J. VIAN, Secretary. 


FRY’S . PURE: 
CONCENTRATED COCOA 





SOLUBLE 


Prepared by a new and special scientific process 
Securing extrem¢ solubilfty, and developing 
« the finest flavouf of the Cocoa. 








AND BOWELS. 


Powerful Invigoyator of the System, in cases of WEAKNESS 
AND REBILITY, and is unequell@i in Female Complaints. 


2A Great PURIFIER of the BLOOD; a 


a 





PHOTOGRAPHY. 


WOOD’S TRAFALGAR DRY PLATES 
i ARE UNSURPASSED. 


When over- or under-exposed they can be controlled with betteg resul:s 
than any other make. 


A PHOTOGRAPH AND HOW TO 
TAKE IT. 
BY ONE WHO KNOWS. 
With Catalogue of Photographic Apparatus, Post Free, One Stamp. 
E. G. WOOD, 74, Cheapside, `, 
AND 


THWAITE, & WOOD, 


HORNE, THORN 


416, Strand, London ; 
Algo 


WOOD (Late ABRAHAM), 


20, Lord Street, Liverpool. 


LAMP & 


PATENT 


Silico-Garbon Acidless, 
BATTERY 


FOR 


MICROSCOPIC work. 
All complete £5. 


COXETER & SON, 


4-6Grafton St., GowerSt.,” 
*LONDON, W.G. 


12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA, 


Carefully Selected and Named Specimens. 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOK 
SPOT LENS. A CHOICE ADDITION TO A CABINET. è 
The 12 Slides post free in Box for ros. gd. 
EDWARD WARD, ®.R.M.S., 
249, OXFORD STREET, MANCHESTER. 
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PETROLOGY OF THE CHANNEL 
ISLES. . 


AMORPHOUS, PORPHYRITIC, and SPHERULITICRHVOLITES 

FELSITES,@ APEITES, DIORITES, SYENITES CLAYSTONE 

PORPHYRIES, ARGILLACROUS SHALES, CONGLOMERATES, 
° . 


Series*of 24 2-igch Specimens 4s. 6d. (free to any part of United Kingdoms. 
Micro Sections (Mounted) ofhe above :— 





Spheerulitic Rhyolite se we" 25, od. 
Others” Jaser ane dow. bela avg AAL eee. ised ea colds nena ESY ad. 
SINEL & CO., JERSÆY. [%7 





e 
BOOKS’ (Secondhand)? Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English ®ad Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free owreceipt of twostamys, 
Libraries, Old Books, and Parchment purchased. = 
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WALES, PAPERS FREE, FROM ARSENIC, 
x bs ‘WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, . 


ARE THE ORIGINAL MAKERS OF 


Sie * ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 











May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. e Md 
Award of Merit, Interngtional Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 
s GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. © 
g 
PRIZE MEDAL] HARVEY & PEAK, +; HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,| EXHYUBITION. 


SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, w°’ 


MAŅUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


_WIMSHURST AND VOSS INDUCTION MACHINES 


e OF IMPROVED PATTERN. 
Tilustrated Catalogue, Revised Edition, per post Bd. 


CHEMICAL APPARATUQ, Wholesale, | HOW & CO.’S 


Retail, for Colleges, Schools, and Ch l Works. New Catal: f 
ee pages And. aes clear a eTa M ora A WILLIAM Geologica] Transparencies for the Lantern, 


HUME, 1, Lothian Street, Edinburgh. Descriptive Catalogue on Apfiiftatiqn. e 


= i WALKER’S SPECIFIC GRAVITY BALANCE FQR ROCKS 
Excellent Copies of the actual, natural Handwriting, also AND MINERALS. 


of Drawings, Music, even of elaborate Sketches, Pro- . HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


grammes, Plans (up to Double-E‘ephant size), Shortband, and « MICRO-PETROLOGY.~Secti 
~ ons of Pitchstones, Obsidians, Granit 
ie Writing are easily, quickly, and cheaply produced by the ' Syenites, Diorites, Gabbros, Dolerite Basalts, Tachylites, reeves 


i Andesites, Porphyrites, ee Layas, Ashes, Gneiss, Schists, Lime- 
| stones, xC., price 1s. 6d, eac 
g JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


eee L 
very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble SECOND EDITION, 
written letters. Used at the House of Lords, & 


AUTOCOPYIST CO., G R l F F | N 3 S 


72, London Wall, London, and 57, Piincess Street, Manchester. 


ae eae rrenen CHEMICAL HANDICRAFT. 














IRREGULARITIES. PRICE 457d. POST TREB, 
oW JOHNSON, Ophthalmic, Optician, reesived the HIGHEST and ‘A CATALOGUE OF CHEMICAL APPARATUS; 
Exhibition, 1862. i ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 


Patronised by the most eminent Oculists and Medical Men. 


wW. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. 


\ Demy 8vo, 480 pp., Illustrated withg,§oo Woodcuts. 
Most Complete and Cheapest List of Appardtus. 








“Remarks on Spectacles,” post-free. JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
ONDON, W. C; 
SIX PRIZE MEDALS = - 
AWARDED EOR GEOLOGICAL COLLECTIONS : 
Geological Collectionsespecially adapted for Teaching assupplied to Science M O O RE BRO THER 8, 


and Art Department, and used by all Lecturers and Teachers in .0 STEOLOGISTS, DISARTICULATORS, ETC. 


Great Britain, &c. 


New and Rare Minerals constantly arriving from all pitts for selection of ' 15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


Single Specimens. Disartisulated Skulls, S Mammals, Birds, Reptiles, and Fish, 
ROCK SECTIONS AND ROCK SPECIMENS: M i a 
The Largest Variety in England. 


iad 29) 
N@w Cat#ogues and Lists onapplication to— ae HORSE mors HIJS RIDER, 
JAMESR. GREGORY, ST OMPA ATIVE OSTEQLOGY ; 
> And other Specimens, exhibited at the renin INTERNATIONAL 
88, CHARLOTTE TREET, FITZROY SQUARE, LONDON. ExuiBITIon, Gallery A 





Established 27 Yearsi in | London. e 


CHARLES KINGSLEY and EVERSLEY, a, MACMILLA, NTSUM A GA aE Nae 
Descriptiwe Paper by the Rev. WILLIAM HARRI- | 


No. 321, for oxy, Price ae; CONTAINS— 


SON, apperrs in ee |» OTHE CAPITAL OF THE GNITED STATES. By GODWIN 
THE ENGLISH ILLUSTRATED, a —CHRISTOPHER NORTH. B ARE aks 
‘ 3 —THE LITERARY V TENCE. By JOHN BUR. 
MAGAZINE, ° 3—THE LITE ` 
For JULY, which al:o contains— ‘ 4—MY FRIEND THE PROFESSOR. 


$—THE WANDERERS RETURN: A E 
A Peper on Modern Fæconry, by, E. B. Michell, with Illustrations. —On o—A ae IN KARPATHOS. By g. THEODORE 


Handwriting, by A. W. Mackenzie, with Facsimil les.— Ostrich Farming in ' BE 
Cape Cojony, by Newman Ho —and the opening chap@rs of a New 7.—THE NEILOSOPHY OF DIET. By-a LAYMAN 
Story by Miss Veley, entitled a Carden of Memories, &c. 8 eee ER A WBE LER LATE PRESIDENT OF GUATEMALA 
Profusely Ilusigated. Price Sixpence ; by post, Eightpence. 9.—-THE WOODLANDERS.e By THOMAS HARDY. Chapters LX.— 
f XI ° i 
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TEXT-BOOKS FOR STUDENTS., 


« NATURAL PHILOSOPHY. 


Applied Mechanics: an’ Elementary General 
Introduction to the Theo of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engine@s, Profes@r ef Applied Mechanics in the Royal Naval 
College, Ggeenwich. Medium 8vo. 18s. 


A Text-Book of the Principlés of Physics. 
By ALFRED RANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics ìn the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. ats. 


The Kinematicsgof Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ais. 


Spectyum Analysis. Lectures delivered in 1868 
befcre the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professer of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Profess:r cf Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numerous Illustrations, and 
Plates. Medium 8vo. 21s, 


e 
. è i . 
Electrostatic# and Magnetism. Reprints of 
Papersgn. By Sir WITLIAM THOMSON, D.C.L., LL.D., F.R.S., 
ERSE, Fellow of SË. Peter’s College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition, 
Medium 8vo. 18s. 


f ASTRONOMY. 


Popular Astronomy. By S. Newcome, LL.D., 
Professor U.S. Naval Obs@rvatory. With rr2 Illustrations and 5 Maps 
of the Stars. Second Edition, revised, ®8vo, 18s. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROsCUE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and 11,—INORGANIC CHEMISTRY. 
Vol. J.he Non-Metallic Elements. 21s. Vol. II. Part I.—Metals. 
rds. Vol. II. Part II.—Metals. 185, 
Vol. IIL—ORGANIC CHEMISTRY. Two Parts. 2zs. each. 
The Chemistry cf the Hydrocarbon and their Derivatives, cr Organic 
Chemistry. With @umerons Illustrati ns. Medium 8vo. ars. each. 
Vol. I1W—Part I. ORGANIC CHEMISTRY, continued. 


. 


[Zz the press. 
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e Elements of Chemicale Physics. By Josian 
P. COOKE, Junr., Erving Pr: fessor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo, 21s. 

A Manual of the Chemistry of the Carbon 
COMBOUNDS, OR ORGANIC CHEMIST#Y. By C. SCHOR. 
LEMMER, F.R.S., Professor of Chemi try in the Victoria University, 
the, Owens College, Manchester. With Illustrations. 8vo. 14$. 

The Elements of Thermal Chemistry. By 
M. M. PATTISON MUIR, M.A., IgR.S.E., Fellow and Prælector of 


Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8yo. x26. $z 


i BIOLOGY. 


A Text-Book of Physiology. By MICHAEL 

FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 

è of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. ars. 
Ld . 

Manual of Comparative Anatomy. By 


Professor WIEDERSHEIM. @franslated and Edited by Professor 
W.N PARKER, With Ilust@tions. Medium 8vo. 


(liumediately. 
A Treatise on Comparative Embryology. 
By F. M. BA FOUR, M.A., F.R.S., Fellow and Lecturer of Trinity 


‘A Dictionary of Economic Plants. 


BIOLOGY-w-continued. © ae 


e 
P š ° e 

A Text-Book of the Physiological Chamistry 
OB THE ANIMAP. BODY. Including ane\ccount of the emica! 
Cha-ges occurring in Disease, By A. peak M.D., ERS.. 
Professor of Physiology in the Victoria University, the Owens College, 

Manc:ester. 2 Vols. 8vo. Wath Illustrations. Vel. I. 18s. 
[Vo?. II. in the press. 


Elements of Comparative Anatomy. By 
Professor CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


The Fertilisation of Flowers. By Rrofessor 
HERMANN MÜLLER. Translated and Edited by DARCY 
W. THIMPSON, B.A.. Professor of Biology in University College, 


Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations., Medium 8vo. 21s. . 
Ther 


By JOHN SMITH, A.L.S., &c. 


* MEDICINE. 


A Text- Book of Pharmacology, Thera- 
PEUTICS, AND. MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant PhyScian and 
Lecturer on Materia Medica at St. Bartholomew's Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copazia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 
piion: Adapted to the New British Pharmacopæia, 1885. Medium 

VO. 215. 


Tables of Materia Medica: a Companion to 
the Materia Medica Museum. By the same Author. With IHustra- 
tions. New Edition Enlarged. 8vo. tos. 6d. 

Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tibiggen. 
Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College. Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. e 

Part L—GENERAL PATHOLOGICAL ANATOMY. 125. 6d. 


Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. 12s. 6d, Sections IX.—XVII. zz the press. 


GEOLOGY. 


Text-Book of Geology. By ARCHIBALD GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology-and Mineralogy in te 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 

A Treatise on Ore Deposits. By J. ARTHUR 


PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Elève de 
l Ecole des®Mines, Paris; Author of ° À Manual of Metallurgy,” “ The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 25s, . 


POLITICAL ECONOMY. œ 


The Principles of Political Economy. By 
Préfessor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 


fessor of Moral Philosophy in the Universitygof Cambridge, &c., Author 
of “The Methods of Ethics.” 8vo. 16s. 


Political Economy. By Francis A. WALKER, 


M.A., Ph.D., Author of ‘‘ Money,” ‘ Money in its Relatith to Trade,” 
&c. 8vo. ros. 6d, e 


° MENTAL AND MORAL 
. * PHILOSOPHY. s 
The Methods of Ethic® By Professor HENRY 


History, Products, and Uses, 
8vo. 145. 


College, Campridge. With Illustrations. Second Edition, reprinted SIDGWICK, M.A. LL.D. Cambridge, &c. Third Edition. 8vo. r4s. 
° wathout alteration from the First Edition. Is2vols. 8vo. Vol. I g8: A Supplement to the Second Edition, co taining all the important 
Vol. II. 21% ` Additions and Alterations in the Third Editfon. Demy @vo. 6s. 
5 . ; . j è 
° e 
: ** Other Volumes to follow. . ; 
e e 
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MESSRS. “MAGHILLAN. & COS SGIENCE CLASS-BOOKS. 


R ASTRONOMY. -POPULAR ASTRONOMY. By Sir G. B. ‘Any, K.C.B., F.R.S., late Astronomer-Royal. - 


With numerous Illustrations. 


ASTRONOMY, ELEMENTARY ey oa hae aap eae te o By J. Norman LOCKYER, ‘FRS. 











dition. “With numerous $ Illustrations. Fcap. 8vo ss Questions on, rs. 
PHSSOLOGY —ELEMENTARY LESSONS IN PHYSIOL OGY. By Txomas HENRY HUXLEY; F.R. S. 
Ne®Edition. With gumerous Illustrations. Fcap. æ (Questions on, rs. 


ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By St. GEORGE Naan: FR.S. With 
numerous Illuŝtrations. Fcap 8vo. i 

CHEMISTRY LESSONS “IN ELEMENTARY CHEMISTRY. By Sir HENRY E. Roscer, F.R.S. 
New Edition. With numerous Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to tl same, by Professor THORPE. With Key. 


18mo. 2s. 
OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. eBy F. Jones. 
With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations, Fcap. 8vo. 2s. 6d. 
QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and Organic 
@ Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap 
CHEMICAL THEQRY. EXPERİMENTAL PROOFS OF CHEMICAL THEORY FOR 
ivsics. By WILLIAM RAMSAY, Ph.D. Fca 
PHYSICS.—LESSONS IN ELEMENTARY. PHYSICS, By Professor BALFOUR STEWART, F.R.S., New 
Edition. With numerous Illustrations. Fcap. 8vo. 4s. 67. (Questions on. 2s.) 
ELECTRICITY AND MAGNE TISM. TELECI REPII AND MAGNETISM. By Professor , 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 
* ELECTRICITY AND MAGNET ISM, "ABSOLUTE MEASUREMENTS IN., By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. 
ELECTRIC LIGHT ARITHMETIC. By R. E. Day, M.A. Pott 8ve. 2s. 


HEAT AND ELECTRICITY.—A COLLECTION OF EXAMPLES on? HEAT, AND 
ELECrRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 2s. 62. 
STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Professor of Engineering 
Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises, Fcap. 8vo. “5:6 
UND.—ELEMENT ARY LESSONS ON SOUND.’ By Dr. W. H. STONE, With Illustrations, 
8v i 
ELEMENTARY SCIENCE. E NUMERICAL TAPDES AND CONSTANTS. IN ELEMENTARY 
A SCIENCE. By SYDNEY LUPTON, M.A F.C.I. Globe 8vo. 2s. . 
CHEMICAL ARITHMETIC, C ELEMENTARY ‘CHEMICAL ARITHMETIC. With rroo 
Proble: By the same Auth Globe 8vo. ọ 
NATUR AL PHILOSOPHY- NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, 
ô p. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6 art II. L Sound, Light, and Heat. 3s. 6d. 
PHYSICAL. 'GEOGRAPHY.— ELEMENTARY LESSONS IN BHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. vo. 45.6d. (Questions, rs. 
FIELD GEOLOGY. UTES OF FIELD GEOLOGY. By the ain Author. With numerous 
Illustr. i yN Crown 8vo. 
GEOGRAPHY. CLASS-BOOK OF GEOGRAPHY. By C. B. Cranks, MAs F.GS, ERS. 
New ara with Eighteen Coloured Maps. Fcap. 8vo. 
AGRICULTURE. ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
PRACTICE. By Professor H. TANNER. Fcap. 8vo. 35. 
FIELD AND GARDEN CROPS. " S5ISEASES OF FIELD AND GARDEN GROPS. Chiefly 
such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6a. 
BOTANY.—LESSONS IN Sire aed ae BOTANY. By Professor Oper, F.R.) New Edition. : 
With numerous Illustrations. Fcap 
ROLIT TI CAL ECONOMY.— “POLITICAL ECONOMY FOR BEGINNERS. By Mrs. FAWCETT. 
New Edition. With Questions, &c. Fea 
ECON NOMICS. Tyner “ECONOMICS OF INDUSTRY. By Pgofessor A. MARSHALL and Mary P. 
MARSHALL. Fcap. 8vo. 2s. 
LOGIC LESSONS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By W. Sraxtzy Jevons,L].D., 
M.A., F.R.8. New Edition. With numerous Illustrations. Fcap. 8vo. 
'A TEXT- -BOOK OF DEDUCTIVE LOGIC FOR THE USE OF SȚUDENTS. —By P. K. Ray, 
c. (Lond. and Edin.), Professor of Logic and Philosophy, Dacca College. Second Edition. Globe 8vo. 4s. 6d. 
GEOGRAPHY. _—SHORT GEOGRAPHY OF THE BRITISH ISLANISS, By J. R. GREEN and ALICE 
GREEN. With Maps. las 8vo. 35. 6 Fy 
: ‘MACMILLAN & CO., LONDON. 


Now Ready? Second Edition, ADAPTED TO ‘HE NEW BRITISH PHARMACOP(EIA, 1885, Medium 8vo, Price 27s. 
A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
IŻUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College cf Physicians; Assistent Physician gnd Lecturer on Materia @ 
s BY eae at St. Bartholomew’s Hospital ; Examiner i in Materia Medica in the University of London, in the Victoria paige and in the oe yal College 
. of Physicians, London; Late Examiner in the University of Edinburgh. 
: ADAPTED TO THE UNITED STATES PHARMACOPCGIA BY F. H. WILLIAMS, M.D. “BOSTON, MASS. 
“It is simply a mine of wealth both for students and peiden, It is thoroughly practical and thoroughly reliable... . is ASS ei the best 
treatise on the subject in the English language.”—Bv7itish Medical Fourng?., K 
¢ The work has little in common with the old-fashioned bogxs on materia medica. It.is not a mere collection of dry facts and technical detailsbut a 











Ps scientific treatise worthy to be eanked with the highest productions i in physiology, either in our own or any other language. . - $. it é a book of study 
for the scientist afld a work of reference for the practical physician.” — Lancet. S 
work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compi! lation . . . . but it is essentially a new 
departuge breaking away frm well -worn tracks i into a new and amo unknown regien. OR -dical Times and Gazette. @ 


THE SAME AUTHO 
DISORDERS’ of DIGESTION: their CONSEQUENCES and TREATMENT. This 


Work contains, in addition gp the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 8vo. ros. 6a. a 


cy MACMILLAN & CO., LONDON. ° f * 


Printed by Ricuarp Cay AnD Sons, at 7 and 8, Bread Street Hill, | Queen Y ictoria Street, in the City of Loriena ad f Published by 
s ACMILLAN AND Co., at the Office, x9 and 30 Bedford Street, Covent Garden, THURSDAY, July 
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“To the solid ground 


Of Nature trusts the mind which builds 
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E BRITISH ASSOCIATION. _ 


e o H FOR THE ; 
ADVANCEMENT OF SCIENCE, 
22, ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will be held at 
BIRMINGHAM, commencing on WEDNESDAY, SEPTEMBER 1. 
PRIgIDENT-ELECT, 
° Sir WILLIAM DAWSON, C.M.G., M.A., LL.D., F.R.S., F.G.S., 
Principal of McGil? College, Montreal, Canada. 

NOTICE TO CONTRIBUTORS OF MEMUIRS.—Anthors are re- 
minded that, under an arrangement dating frora 1871, the acceptance of 
Memoirs, and the days on which they are W be read. are now, as far as 
rossible, determined by Organising Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstrart 
of hs Memoir, of a length suitable for insertion in the published 7ransac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 4, addressed 
thus:—*' General Secretaries, British Association, 22, Albemarle Street, 
London, W. For Section... see”? Authors who comply with 
this request, and whose Papers pted, will be furnished before the 
Meeting wis printed copies of their Reports and Abstracts. If it should be 
imconverff€nt to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SECRETARIES in a 
separate note. : 

Reports on the Progrespof Science, and of Researches intrusted to Indi- 
vidu&ls or @ommittees, must be forwarded to the Secretaries, fur presentation 
tə the Organising Committees, accompanied by a statement whether the 
Author will be present at fhe Annual Meeting. 

e No Report, Paper, or Abstract can be ji serted in the Report of the Asso- 
ciation unless it is in the hands of the Secretary before the conclusion of the 
Meeting, A. T. ATCHISON, Secretary. 









e TAI Rights are Reserved 


Í SELF-REGISTERING ANEROID BAROMEYEF. 


sees 



































ee Ime. 








This instrument has neither a spring nor chain. The motive power of tbe 
Barometer is obtained from seven vacuum-chambers.: > 

It will register automatically with ink on a diagram, by means of an eight- 
day clock motion contained in the drum, the fluctuations of the Barometer 
Jora week, An illustrated description sent post free. 

new and greatly improved diagram has just been prepared at the 

suggestion of Mr. LATIMER CLARK, C.E. A supply of these diagrams for 
a year will be sent with each instrument, 


PRICE £6 0s. 04. 
JOHN BROWNING, 
68, STRAND, LONDON, W.C. ° 








| FETY MOTOR, 


(DAYEY’S PATENT.) 












AS è 
A®PLIED 
eae THE MOST 
pumrmvc EGONOMICAL MOTOR 
FOR 
Pumping Water 


oe AND 
Dring Small Machinery. 





Cost of fuel one farthing per horse- 
power per hour, 
e 





F $ 


NEGRETTI AND ‘ZAMBRA, 


SOLE MAKERS OF JORDAN’S (PATENT) 


A SUNSHINE RECORDER 
i PRICE °€3 ros. 


With a supply of Charts. 


NEGRETTI 
ZAMBRA. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO THE QUEN, à 
HOLBORN VIADUCT. 
Branchew:—45. Cornhill; 
122, Regent Street, London 
Lilustrated Description 
Post Free. 














e 
*NEGRETTI & ZAMBRA’S 
. Large Illustrated 
ø Catalogue, « 
f 6co Pages, 
e 1200 Engravings, 
Price 5s. 6d. 


— e 
Silver Medal 
e awarded 
Tnventions 
Exhibition. 18865. 
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SMALL OBSERVATORY FOR SALE, 


e Easily renoved.—Completg for Transi: Instrument and fixing large 
Telescope. Also ferst-tate Astronomical Clock. Can be inspected 
at the Vicarage, Heighington. near Darlington, Durham. For parti- 
culars and Cards to view, apply to Mr. ` STAGOLL HIGHAM, 23, Essex 


Street, Strand, W.C. ee Ps 


WANTED.—An ASSISTANT for Experi- 
Sental Re&arch with knowledge of Physics, Chemistry, and Mechanical 
Ryeving.—Apply by letter to office of NAT RR. 

we e 





—__2—_ 


MAGNIFICENT MICROSCOPE, suitable 


f r Presentatien. by Dallmeyer. Original còst, £80, quite Modern and 
in condition equal tə New. Comprising the largest monocular stand 
with every movement conplete, and extra sliding-stage ; Achromatic 
Condenser, Parabolic Reflector, Polariscope, 3 Eye-pieces. 5 Objectives 
(2 inches, x inch, 4, 4, 4); inner mahogany box, large outer mahogany 
case, cloth cover, and strap. Lowest nett price, £42. To be seen at 
HINTON & CO, Operative Chemists, 38, Bedford Street, Covent 
Garden, W.C. 
9 


OWENS COLLEGE,: MANCHESTER. 


The Professorship of Chemistry will be vacant on September 29 next 
through*the resignaticn of Prof. Sir H. E. Roscoe, M.P. 

The appointment of the new Professor will be made as early as possible in 
the Michaelmas Term. 

‘A statement of the Terms and Conditions of the Professorship will be for- 
merece on application to J. G. Greenwood, LL.D., Principal of the 

ollege. . 

Candidates for the Chair are invited to forwr f applications and testi- 
monials addressed to the Council of the College, under cover to the Registrar, 
not later than TUESDAY, August 3r next. 
HENRY WM. HOLDER, M.A., Registrar. 








SELBORNE SOCIETY for the PREVEN- 


_TION of WORKS of WANTON DESTRUCTION.—For Particulars, 
address Gro. A. Muscravs, Esq, F.R.G.S., 45, Holland Park, 
London, W. 


TT 
OPEN SCHOLARSHIPS IN NATURAL 


SCIENCE, of the value of £100 and £60, are awarded annually in 
eC at St. Thomas's Hospital Medicul School, Albert Embank- 
ment, S.E. š 
For particulars, apply to Mr. G. RENDLE, Medical Secretary. 
W. M. ORD, Dean. 
ee a 
To STUDENTS, BACHELORS, and 


Others.—Summer Residence and Board in a Splendid House, Neigh- 
bourhood noted for Healthiness and Scenery. Entire or Partial Assist- 
ance given by First-Class B.A. London.—Address care of NaTuRE. 


WEAK AND DEFECTIVE SIGHT. 

SPECTACLES scientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITE’S, 
Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study of the optical means necessary 
to remedy the defects of the astigmatic or weak sighted eye, and this experi- 
ence, combined with his medical knowledge, enables him frequently to 
relieve even the otherwise hopeless cases. Sufferers should read his 
pamphlet, ‘* Hints on Spectacles,” sent post-freefor six stamps.— 416, Strand, 

© London. 








LIVING.SPEGIMENS FOR JHE MICROSCOPE. 


G@LD MEDAL awarded at the FISHERIES EXHIBITION 8 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, ° 
Who last week sent to his Sybscribers Cristatella mucedo, with drawing 
and description. He also sent out Melicerta Janus, Melicerta tubicolaria, 
Melicerta ringens, Leptodora hyalina, Hyalodaphnia Kahlbergensis, Sida 
crystallina, Cord@lophaa lacustris, Spongilla fluviatilis, Volvox gloþator ; 
also Hydra, Ameeba, Vorticella, Crayfish, and other Specimens for (Huey 
and Martin’s) Biological Laboratory work. r 

Weekly Announcements will be made in this placeof Organisms T. B. is 
supplying. e 
: agge e 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Month for SubBription of £1 18., 
or Twelve Tubes for 10s. 6d. e 


Portfolio of Drawings, Eleven Parts, rs. each. 


BEAUTIFUL, NEW, AND RARE 
MINERALS. 

Mr. HENSON invites inspection of the“large number of Specimens he 
has just received, comprising— : 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE, DESCLOIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE, 
OWAROWITE, Canana, TOPAZES from Pixe’s PEAK, ahd Brilliant, 


Doubly-Terminated RUTILES. 
SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI,» 


ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 
Liquid. 
ce FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, (Chisels, and Blowpipe Apparatus. 
PRIVATE LESSONS AND EVENING €LASSES. 


CATALOGUES ON APRLICATION. ° 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norf@k Street. "A 


saeco ne OU NS E 
ROCKS, MINERALS, FOSSILS. 
F. HH. BUTLER, 


‘Assoc. R. S. Mines Lond., M.A. Oxon., L. S.A. Lond., &c., 
Successor to the late R, TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 
Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 
mens, from 30s., or of Recent Shells, x20 Genera, 42s. 

Cornish Minerals a Specialty. Characteristic Rock-sections from 1s. 6d. 

APPARATUS SUPPLIED. LESSONS GIVEN. œ 
A Fine Series cf the newly described ST. ERTH PLIOCENE®FOSSILS 
à including TunicaTa and HOLOTHURIA. 








CAREFULLY PREPARED SKELE- 
TONS of Frog, 4s.; Fowl, 12s 6d.; Pigeon 8s. 67; Rabbit, 8s. 
ditto (six weeks old), 8s. 6d. ; Mole, 13s. 6d. Skull of Dog from 8s. 6. 5 
Skull of Cat from 4s. 68 Carriage paid.—E. WADE Wittox, 
Batley. 





SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collections especially adapted forTeaching a supplied to Science 
and Art Department, and used by all Lecturers an Teachers in 
> T Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
s ® ROCK SECTIONS AND ROCK SPECIMENS: 
' The Largest Variety in England. 


New Catalogues and Lists onapplication to— ° 
JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
& 


° Fstablished 27 Yearsin London. 


NORTH - BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and pthersinterestedin the 
e _managementof land throughout the United Kingdom. e 
The AGRICULTURIST ig published every Wednesday @ternoonin time 
for the Evenifig Mails, and contains Reports of all the principal British and 
trish Markets of the week. eo 
Tae special attentiongef Land Agentsisdirected to the AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. * . 
Adverfisers addressing themselves to Farmers will find tRe AGRICUL. 
TURIST a first-class medigm for reaching that Class. 
Price 3d. By post ae. ‘Annual Subscription, payable in advance, 14s. 
Offices—377, Wigh Street, Edinburgh; and 145, Queen Victoria Street, 
London, E.C. oney Orders payable to C. and R. ANDERSON. 
e 


l ł 





THE ZOOLOGIST: 
A MONT&LY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union 5 contains— 

Original Articles by well-known naturalists in every brangh gf zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and igration of British fresh-water fish; new cr 
rare marine fish; local aqua¥ia; British reptiles; British land and fresh- 
water mollusca, with rem®ks on the haunts and habits of the species; and 
other mattes of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations frèm toreign zoological™ 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 

JOHN VAN VOORST, r. Paternoster Row. 


On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOM@LOGY. 
Edited by Jonn T, CARRINGTON, . $ 
With the Assistance of 
Freperick Bonn, F.Z.S. oun A. PowER, MeD. 
Epwarp A. Fitcu, F.L.S. $ JENNER Weir, F.L.S. 
F. Bucuanan Wuite, M.D, 
Contains Articles by well-known Entomologists & all Branches gf th» 
Science; on Insects injurious or beneficial to Farm orgGarden; Notes om» 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthl» 
Lists of Duplicatesand Desiderata. e. y , 
Numercus WoopcutT ILLUSTRATIONS, to ¢he printing of which especia 
attention is given, and occasional LITHOGRAPHED and Cxromo-LitHo 


GRAPHED PLATES. e o> 
SIMPKIN, MARSHALL, & CO., Statjpners’ Hall Court. 


Į: 
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ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., F.R.S, late Astronomer Réyal. 
š e a 


With numerous Illustrations. Fcap. 8vo. 4s. 6a. 


ASTRONOMY.-*ELEMENTARY LESSONS IN ASTRONOMY.” By J. Norman Lockyer, F.R.S. 


New Edition® With numerous Illustrations. Fcap. 8vo ss 6d. (Questions on, xs. 6a.) 


PHYSIOROGY*—_ELEMENTARY LESSONS IN PHYSIOLOGY. By Tuomas Henry Mvxtey, F.R.S. 


New Edi@n. With numerous Illustrations. Wrap. 8vo. 4s. 6d. (Questions on, 1s. ód.) 


ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By Sr. Georcz Mivart, F.R.S. With 


numerous Illustr@tions. Fcap. 8vo. 6s. 6d. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscor, F.R.S. 


New Edition. With n@merous Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to the same, by Professor THORPE. With Key 


18mo. 25. 
* OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jonrs. 
With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 2s. 6d. . ] 
QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and Organ: 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap. 8vo. 3s. 


' CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. 2s. 6d. 


PHYSICS.—LESSONS Iy ELEMENTARY PHYSICS. By Professor BaLrour Stewart, F.R.S. New 


Edition.e With nfrferous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 2s.) P 
ELECTRICITY. AND MAGNETISM.—ELECTRICITY AND MAGNETISM. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 8vo. 4s. 6a. 


ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN. By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 35. 6d. 


ELECTRIC LIGHT ARITHMETIC. By R. E. Day, M.A. Pott 8vo. 2s. : 


HEAT AND RLECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELECTRICITY. By H. H. TURNER, B A., Fellow of Trinity College, Cambridge. Crown 8vo. 25. 6d. 


‘STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Professor of Engineering 
6d. e 


Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises, Fcap. 8vo. 4s. 6d. 


SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W. H. Strone. With Illustrations. 
Fcap. 8vo. 3s. 6d. 


ELEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A.. F.CS., F.C.I. Globe 8vo. as. 6g. 


CHEMICAL ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With rroo 


Problems. By the same Author. Globe 8vo. 5s. 


NATURAL PeIILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS, By I, TODHUNTER, 
M.A., ERS. Fcap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With IWustrations. 3s, 6d. Part Il.—Sound, Light, and Heat. 35. 6d. 


PHYSICAL GEOGRA#PHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
i ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions, 1s, 6d.) e 


FIELD GEOLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Authog. With numerous 


Illustrations. Crown 8vo. 38. 6d. 


e 
GEOGRAPHY.—CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, M.A, F.GS., F.R.S. 


NeweEdigion, with Eighteen Coloured Maps. Fcap. @yo. 3s. 


AGRICULTURE.—ELE ENTARY LESSONS IN THE SCIENCE OF AGRICUŁTURAL 
PRACTICE. By Professor H. TAN ER, Fcap. &vo. 38. 6d. 


FIELD AND GARDEN CROPS.—DISEASES OF FIELD AND GARDEN CROPS, ° Chiefly 
such as are cauged by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8yo. 4s. 6d. e 


BOTANY.—LESSONS IN ELEMENTARY BOTANY. By Professor Oxiver, F.R.S. New Edition. 


With numerous Illustrations. Fcap. 8vo. 45. 6d. 


e 
ROLITICAL ECONOMY.—POLITICAL ECONOMY FOR BEGINNERS, By Mrs. Fawcerrs 


New Edition. With Qu®stions, &c. Fcap. Svo. 2s. 6d. 


ECONOMICS.—THE ECONOMICS OF IN DUSTRY. *By “Professor A. MARSHALL and Mary P. 
MARSĦALL. Fcap. 8yo. 2s, 6d. 


LOGIC.—LESSONS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By W. STANLEY Jevons, LL.D., 
M.A., F.R.S. Yew Ldition. With numerous Illustrations. Fcap. 8vo. 3s. 6d. 7 
7 A TEXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS, —By P. K. Bay, 


D.@c. (Lond. and Edin. ), Professcr of Logic and Philosophy Dacca College. Second Editicn. Globe 8yo. 4s. 6d. 


tEOGRAPHY.—SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By J. R. GREEN and ALIGE 
S. GREEN. With Maps. Fcap. 2vo. 3s. 6d. © 
s @ 


. ° MACMILLAN & CO., LONDON. 
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For Particulars of POLARISCOPES 
and MIGRO-POLARISCOPES for 
Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
TRI@ LANTERNS, &c., see Cata- 
ogue, 4 Stamps. 
























































































































































a] Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, Ow. 
ee 


NEWTON & CO., 


















NEW A] 
PA 
LONDON, 




















i e MANUFACTURING OPTICIANS 
A U p To the Queen and the Government, 
hi R À è 
R ami o rl 3, Fiter ST. LONDON. 
AAT SILVER MEDAL, INVENTIONS 


EXHIBITION. 





Bailey’s Patent Water Motor, Bailey’ Patent Organ-Blower.'! Bailey’s Patent Thirlmere 
Ẹ ! Water Motor. 
Adapted for Small Powers. 


Strongly made, Powerful, Hundreds fixed and at Work. 


Economical. 





Prices from £6 6s. each. , 
Piero H.P. EHP. $HP PHP. IHP 


: y | ST 
A ic 
goro £10. S1210s. I5 £25 £35 SEE LISTS. 1 Png Lo 2s. £338. 4558. L8qros. £12. 


W. B. BAILEY & C0., Albion Works, Salford, Manchester. 


Seasonable Delicacy.—With Stewed Fruit. 


BROWN & POLSON’S CORN FLOUR 
AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING.° : 


NOTE.—Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. Inferior kinds, 
. asserting fictitious claims, are being offered. e e 


Z ZHP IHP 2HP. 4 HP. 6 H.P. 
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Natural History Handbooks fọr Collectors. 














— 


Bach Volume is very fully Illustrated with Practical Woodcuts, and bound in flat cloth extra, H/= each 
< (Post Free 1/2). 
“We are glad to call attention to this excellent series of hand-books, which deserves to be widely known. . . . We are glad to see the staff of the British 
Museum thus coming forward to make popular the stores of learning which they have. . . . The .llustrations are uniformly good—far better than in many 
expensive books.” —4 cademy. 


BUTTERFLIES, MOTHS, and BEETLES. ' CRUSTACEANS and SPIDERS. portr 


MOSSE S. , 8vo, Limp Cloth, with Coloured Pre Chart of Europe, rpexlyiii.— 366. 
. 6d. 

LICHENS, &c. ' a ; 
FUNGI, , The NATURALIST’S DIARY: a Daybook 
SEAWEEDS SHELLS and FOSSILS. of Meteorolcgy, Phenology, and Rural Biology, Arranged and Edited 

7 3 Edie 
: by Cuas. Roberts, F.R.C.S., L.R.C.P., &e. e e 
EN GLI SHC OIN S. i “A capitar idea very creditably carried E re ng Herald. i 
“CA delightful device by which to entrap the young and unwary bird- 
PON D LI FE. (Shortly. | nester and make of him a scientifi naturalist.” — Saturday Review. e 
e 


Will be found in ‘Stock at all the Pr neipal Booksellers. 
SWAN SONNENSCHEIN, LOWREY, & CO., Pat ERNOSTER SQUARE, LONDON. 





WATT g MANUAL OF CHEMISTRY | Just Published, 8vo, Pe; Si 275. Price ros. a . 
(BASED ON FOWNES’ MANUAL). | T D TION AD PH NOLOGICAL 
PHYSICAL AND INORGANIC CHEM. | NIORPHOLQGICAL lonenoG en 
` STRY. 9s A ; 
CHEMISTRY of CARBON-COMPOUNDS; ! TO THE 


or, ORGANIC CHEMIS€RY. Edited by Dr. TILDEN, F.R.S., GOTHIC OF U LFI LAS. 


Professor of Chemistry in the Mason College, Birmingham, tos. 


Tendon J. & A. CHURCHILL. , Š BY T. LE MARCHANT DOUSE. 
| London : TAYLOR & FRANCIS, Red Lion Court, Fleet Street. 
a 











e LOGIST’S MONTHLY 
ee EO AGAZINE. MINERALS AND* STONE 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Ilhætrations. IM PLEME NTS. ° 


Conducted by C. G. BarrETE eee DA CEAN F.R.S., | MR. BRYCE-WRIGHTbegs to Zall the attention ofhis Cifents and the 
‘This Magazine, commenced in 1864. contfins standard artigles and hotes | Public to his large Series of 


j i ial I ts of MINERALS AND STONE IMRLEMENTS s 

aak -sub ects gonnçoted with Æntomology, and especia ly on the Insects o! from which single specimens can be ected , T A 1 
Subscription—Six Shillings per Vofume, post free. The volumes coin- Elementary Collections of Minerals, Fossils, and Roks from 41 upwards 

men with the June number in each year. e N.B.—These Collections obtained the Prize Megat, 1862. 


Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of i 
the cpncomet reas increased price of ros each; tle succeeding GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION, 


vols. may be had separately o together, at 7s. ao BRYCE-WRI GHT, ° 
London: JOHN WAN VOORST, z, Paternosset Row. Mineralogist and Exbert in Freciouse Stones 
— icati di he 2b 5 ’ 
ee Communicatioms, &c., should be sent to the Editors atthe 2bove 204, REGENT arREET, LONDON, Ww. p 
/ . 
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a » Excellent Copies of ghe actual, natural Handwriting, also 
SWBSCRIRTIONS TO NATURE. of Drawings, Music, gen of dkforate Sketches, Pro- 
z Yearl 28 4 grammes, Plans (up to Double-Ẹlephant size), Shorthand, ang 
. Half- yearly ees . aes : a 3 : ` 14 6 Type-Writing are easily, quickly, and chêĉaply produced by the 
Quarterly s edr ne oe Se, eS 7 6 
To the United States, the Continent, &e. : 7 
e s . 
ee”) Yearly noaa ~ ...30 6 e EE ae x eee aa bi 
Haltyearly $ 15111] Doiie | Saat Be seg whey ae BP ee 
uarterly ©. ee ee ee eee 4 AUTOCOPYIST CO." 
To India, Chfna, and Japan — d 72, London Wall, London, and 52, Princess abe sMonchestet. 
e e Su Ge 25 = 
Haley |). needs mere. 12 BEAUTIFUL MICROSCOPIC SLIDES OF 
Quarterly E E a ay AUSTRALIAN POLYZOA, 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Cqjumn 2s. 6d. 9d. per Line after. 


s da 
One-Eighth Page, or Quarter Column. .0 18 6 
Quarter Page, or Halfa Column. ..... I I5 O 
Ha]fa Page, or a Column... aaua a 350 
Whole Page. zo 2... ee ee 6 60 
. Money Orders payable to MACMILLAN & CO. 


OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


SECOND re 


GRIFFIN? 
CHEMICAL HANDICRAFT. 





PRICE 45- 72. POST FREE, 


A CATALOGUE OF- CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
LONDON, W.C. 


HOW & GO’S 
Geological Transparencies for the Lantern, 


e Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 


HOW & CO. 'SBOCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO6-PETROLOGY.—Seetions of Pitchstones, Obsidians, Granites, 





Syenites, Diorites, Gapbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lagas, Ashes, Gneiss, Schists, Lime- 
® stones, <c., price 15.6. each, 


JAMES HOW & Co. ey 73e FARRINGDON STREET, _Lonpvon. 





MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 
15, ; KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls oe anes Birds, Reptiles, and Fish. 


“THE HORSE AND “HIS RIDER,” 
A SPUDY IN COMPARATIVE OSTEOLOGY ; 
And other Specimens, exhibited at the LIVERPOOL INTERNATIONAL 
Exuisition, Gallery A. 
MACMILLAN’? S, MAGAZINE, 
No. 321, for JULY, Price rs., CONTAINS— 

t mR CAPITAL OF THE UNITED STATES. By GOLDWIN |! 
2,—CHRISTOPHER NO By GEORGE SAINTSBURY. 

oS eae LUE OF SCIENCE. By JOHN BUR- 


4.—MY FRIEN® TH® PROFESSOR. 
5.-THE WANTERER’S RETURN : A SONNET. 
aA EERIST NING IN KARPATHOS By J. THEODORE 


=T HE PHILOSOPHY OF DIET. Bya LAYMAN 


8.—GENERAL BARRIOS, LATE PRESIDENT OF GUATEMALA. 
By T. H. WHEERER. 


STREN WOOBLANDERS. By THOMAS HARDY. Chapters IX.— | 


S MACMILLAN & to., LONDON. 
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Carefully Selected and Named Specimens. 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 
The 12 Slides post free in Box for ros. ga. @ 


EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, ‘MANCHESTER, EE) 


PETROLOGY OF THE CHANNEL, 


ISLES. 


AMORPHOUS, PORPHYRITIC, and SPHÆRULITIC RHYOLITES 
FELSITES, APLITES, DIORITES, SYENITES, CLAYSTONE ® 
PORPHYRIES, ARGILLACEOUS SHALES, CONGLOMERAT ES; 


Series of 24 2-inch Specimens 4s. 62. (free to any part of United Kingdom). 
Micro Sections (Mounted) ofthe above: — 

Sphærulitic Bayolte eee ee oe Bek Yes k 
Others... ter Se Sue 


SINEL & CO, “JERSEY. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bogkseller, 319, 


Goswell Road, London, E.C. Catalogue free onreceipt o am stamps, 
Libraries, Old’ Books, and Parchment purchased. 


DAMP a 


Silico-Carbon Acidless 


BATTERY» 


FOR 


MICROSCOPIC work, 
All complete 45. 


COXETER & SON, 


4-6Grafion St., Gower St, 
LONDON, W.C. 


PHOTOGRAPHY. 
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WOOD’S TRAFALGAR DRY PLATES 


ARE UNSURPASSED. 


When over- or under-exposed they can be controlled with better resuits 


than any other make. 


A PHOTOGRAPH AND HOW TO 
. TAKE “IT. 
By ONE WHO KNOWS. 
wit? Catalogus of Photographic Apparatus, Post Free, One Stamp. 
E. G. WOOD, 74, Pheupalde, s 


AND 


HORNE, THORNTHWAITE, & WOOD, 


è 416, Strand, London ; 


ALSO > 


WOOD (Late ABRAHAM), 
20, Lord Street, Livefpool. k 





CHEMICAL APPARATUS, Wholesale, 


oal for Colleges, Schools, and Chenfical Works. 


ges and soo clear Illustrations, post free, 
HUME, 1, Lothian Street, Edinburgh. 


\ ; 


New Catalogte of 
2d.—WILLIAM 


l. 
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PRIZE maaan HARVEY Z PEAK, , E HEALTH 
° AWARDED [By Appointment to the Royal Institutin of Great Britain,] EXHIBITION. 
SUCCESSORS TO W. LADD & CO., a 
- BEAK*STREET, REGENT STREET, TA W. 


ERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 


MANUFACTUR 
CHOOLS, COLLEGES, OR PRIVATE ‘RESEARCH. 


i NWIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. pog 


Illustrated Catalogue, Revised Edition, per post 8d. 








WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE Giasione MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH. EXHIBITION. 

















i ee CABINETS FOR MINERALS, 
REMEDY FOSSILS, &¢. 

ARES Pritsid cade i 
For BAD LEGS, BAD BREAST", OLD WOUNDS, SORES anà | 4 DRAWERS, 29 INCHES HIGH a 
ULCERS. If effectually rubbed on the Neck and Chest, it cures | 8 4 26 k ” 288. 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for | 12 j 39s, 528. 


NATURALISTS’ GLASS- CAPPED® BOXES, ‘ROUND AND ® 
RECTANGULAR, FROM ONE SHILLING PER DOZEN. 


THOMAS, D. RUSSELL, 


78, NEWGATE STREET, E.C. 





GOUT, RHEUMATISY, and all Skin Diseases it is unequalled, 
wa Ege ee ee es we 


° On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by James BRITTEN, F.L.S., British Museum. 


Comrents:—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 


Price x1s.3d. Subscription for One Year, payable inadvance, r2s. 
fondon: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
Now Ready, Part XXXI., 8vo, price 35. 64. 
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J. ORME & 00., 
65, BARBICAN, LONDON. 





WOOD'S MANUFACTURERS 
LANTERNS & SLIDES, nPORTES 


Largest and Best Stock in the Kingdom, on Sale or Hire. 























(1 > . 
THE “EUPHANERON” LANTERN. Scientific Apparels 
4 4$., is unsurpassed for Power, Portability, and Price. 
NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock). AND 
Post Free, One Stamp. CH EM ICALS. 
Cameras, Lenses, Stands, Chemicals, ° 
And every requisite for Professional and Amateur. 
Complete Catalogue and Pamphlet, Post Free, One Stamp. S BAKER’S 
E.G. WOOD, 74, Cheapside; and 
HORNE, THORNIHWAITE, & WQOD, PATENT VALORIMETER, 
Opticians to the Queen, A NEW APPARATUS 
TRAND, LONDON. 


416, - 
CHARLÆS KINGSLEY and  EVERSLEY, a 


DescriptivesPaper by the Rev. WILLIAM HARRI- 
SON, appears in Py 


, THE ENGLISH ILLUSTRATED š 
. MAGAZINE, 
For JULY, which aJso contains— 


A PapePon Modern Falcofy, by E. B. Michell, with Ilustrations.—On 
Handwriting, by A. W..Mackenzie, with Facsimiles. — Ostrich Farming in 
Cape Colony, by Newman Ho e,—dand [the opening chapters @f a New 
Story by Miss Veley, entitled as arden of Memories, &c. 





Profusely Illustrate. Price Sixpence ; by post, Eightpence. 
MACMILLAN & CO., LONDON. 





For demonstrating to Science 
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Complete Price List at Bonnie: aad 
Chemicals, 2s. 6a, . 


\ N 


ZA 15, 1886] ` NAPUNE ° j 


_ MESSRS: MACMILLAN- & CO;S MANUALS For-STUDENTS, 


NATURAL PHILOSOPHY. THE STUDENT'S FLORA OP THE BRITISH 


ELEMENTARY PRACTICAL PHYSICS, ISLANDS. Fy Sir J.D. HOOKER, K.C.S.I., C.B, M.D., F.R.S., 


D.C.L. Third Editio® revisegl#@ Globe Bvo. tos. 6d. e 
LESSONS IN. By Prof-ssor BALFOUR STEWART, F.R.S., d 
W. W. HALDANE GEE, B Sc. Crown 8vo. a | FIRST BOOK OF INDIAN BOTANY. By 


Part I.—GEN ERAL PHYSICAL PROCESSES. %s. DANIEL OLIVER, F.R.S., &c., gProfessor of Bot@ny in UVaiwersity 


xci 








Part II.—ELECTRICITY AND MAGNETISM. [Jn preparation. College, London, &c. With illustrations, Extra feap. 8v0.0 Gs. 6d 
Part II.—OPTICS, HEAT, AND SOUN {n the press. | DOMESTIC ROTANY : An Expoñtione of the 
A SCHOOL GOURSE OF PRACTICAL Structure and Classificati‘n of Plants, ard their Uses $t Food, 
PHYSICS. ®By the same Authors. (Un preparation. Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 


BEDA With Illustrations. New Issue. Crown 8vo. 125. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F.DE VISMES KANE, M. A, M.R.LA., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. ros. 62. 


A LIST OF EUROPEAN RHOPALOCERA 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies, Crown 8vo. 15. 


e 
MEDICINE. 
MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E . KLEIN, 
D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical `chool of St. Bartholomew’s Hospital, London. With @21 
Illustrations. Third Edition, Revised. Crown 8vo. 06s. 


ANTHROPOLOGY. 


ON LIGHT. Bang the Burnett Lectures, delivered 


P.R.S., Xc., Fellow of Pembroke College, ang Lucasian Professor of 

Mathematics in the University of Cambridge 
NATURE or Licut.—Second Course. 

InvEsTIGATION® Crown 8vo. 2s. 6d. each. 

THIRD COURSE. On THe Benxerictac EFFECTS OF LIGHT. 

[Zz the press, 

MECHANICAL BHEORY OF HEAT. By R. 

CLAUSIUS. Translated by WALTER R. BROWNE, M. Ae 
Fellow of Trinity College, Cambridge. Crown 8vo. ros. 6d. 


HEAT. By P. G. Tarr, M.A., Sec. R.S.E., formerly 


Fel®w of St. Peter’s Coliege, Cambridge. Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo 


LIGHT; A COURSE OF EXPERIMENTAL 


Furst Course. ON THE 
N LIGHT AS A MEANS OF 


late 


OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200 Engravings and Coloured Plates. Crown 8vo. | ANTHROPOLOGY. An Introduction to the Study” 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
PHYSICAL ARITHMETIC. By ALEXANDER numerous Illustrations. Crown 8vo. 7s. 6d. 


MACBAR@LANESD.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


CHEMISTRY, 


THE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. By I REMSEN, Professor of Chemistry in the 
Johns Hopkins University. Crown 8vo. 6s. 6d. 

COMPOUNDS OP CARBON; or, Organic 
Chemistry. an Introduction to the Study of. By IRA REMSEN Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY, 

THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FUSTER, M.A., M.D., LL.D., Sec. R.S., Professor 2 
Physiol gy in the University of Cambr, dge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 
Avam Sepewick, M.A., Fellow and Assistant Lecturer of Trinity Col. 
lege, Cambridge, and WALTER Heare, Demonstrator in the Morpho- 
logic regent ol of the University of Cambridge. 
Crown 8vo. ros 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous uiissteations: and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 


6s. 

CLASS-BOOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geolog®al Survey of 
Great Britain and Ireland. and Director of the Museum ,of Practical 
Geology, London, formerly Murchis n Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. ros. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Panal and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden für die Aericuiture Chemiche Analyse® von 
Dr. F. KROCKER. Crown 8vo. 


POLITICAL ECONOMY. 


With Illustrations. 


COURSE OF PRACTICAL INSTRUCTION 
IN ELE MEN DARY BIOLOGY. By THOMAS HENRY HUX- 
° LEY, F.R.S., ‘assisted by H. N: MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 


COURSE OF ELEMI ENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D.. Sec. R.S., 


A 


MANUAL OF. POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on “State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 12s. 


BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 


&c., and J. N. LANGLEY, M.A., F.R.S., oon of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 78. od. 


AN INTRODUCTION TO THE “OSTEOLOGY 

OF @HE MAMMALIA. By WILLIAM MENRY FLOWER, 

L Ant D., F.R.S., Director of the Natural History Departments of the 

h Museum, late Hunterian Professor of Comparative Anatomy 

and KAE ee in the Royal College of Surgeons of England. With 

numerous Illustrations. Third Edition. Revised with the assistance ' 

of Hans Gavow, Ph.D., M.A., Læturer on the Advanced Morphology 

of Vertebrates and Strickland Curator i ig, the University of Cambridge. 
Crown 8vo. ros. 


“t Money,” “ Money in its Relation to Trade,” &c. Crown 8v0. 6s. 


MORAL PHILOSOPHY AND LOGIC. 


THE HISTORY OF ETHICS, OUTLINES OF. 
By HENRY SIDGWICK, M.A., LL.D., Knightbridge Professor of 
Moral Phjlosophy in the University of Cambridge, Author of ‘The 
Methods of ue ” “The Principles of Political Economy,” &c. 
Crewn 8vo. 

|, THE ELEMENTS OF THE PSYCHGLOGY OF 

1 COGNITION.. By phe Reva ROBERT RRINE B Da D Se, 
M 1 Edin.), Ex- the G S! t 
AN ATLAS “OF PRACTICAL ELEMENTARY Cent Editon remed and mporel. Coen we. Ge Seut 


BIOLOGY. By G. B. HOWES, Assistant Professor of Zoobgy. ! STUDIES IN DEDUCTIWE LOGIC. By ‘the late 


Normal School of Science and Royal School of Mines. With a Preface , 
by THomas Hensy Huxtey, F.R.S. Royal gto. 145 W. STANLEY JEVONS, LL.D., M-Ay F.R.S. Second Edition. 


r, i Crown, 8vo. 6s. 
A COURSE OF INSTRUCTION IN ZOOTOMY ! ° ANCIENT GEOGRAPHY. 


| 
in Aberdgen in 1883-1885. By GEORGE GABRIEL STOKES, M.A.. 
t 
I 
| 


(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, ! 

Professor of Biologyn the nives ity of Otago, New Zealand. With | MANUAL OF ANCIENT GEOGRAPHY. Trass- 

Mlustrations. Crown 8yo. lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 
e 


5S o 


Ae COURSE OF PRAY TICAL INSTRUCTION 
IN “BOIANY. By IWER, M.A., F. L.S., Professor of 
patang in the ae sity of Glasgow, and SYDNEY H. VINES, ! 


HISTORY. 


D: Se., Fell w and Lecturer, Christ’s College. Cam- ' SHORT FIISTORY OF THE ENGLISH 
bags Wi iia lmcface by W. T. TuiseLTON Dyer, M.A., C.M.G., PE DBLE. By JOHN RICHARD GREEN, M.A!, LL.D., late 
F.R.S.. F. M Director of the Royal Gardens, Kew. Honorary Fellow of Jesus College, Oxford. Witt Coloured Maps, 

e Part IL.—PHAT EROGAM#—PT ERI DORHYTA. Crown 8vo, - Genealogical Tables, and Chronological Annals. Crown 8vo) 8s. Gd. 


116th “I housand. 


ANALYSIS OF ENGLISH HISTORY, based on 


added the Prhe ples of Taxonomy and Phytography, and a Glossary Grech’s “Short History of the®English People. ” By È AV. A. TAIT, 
of Botanical Terms.” By Professor ASA GRAY, LL.D. 8vo. ros. 62 M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 


. ` £ * = Other Volumes to follow. e 
MACMILLAN & CO., LONDON 


s | 
STRUCPURAL BOTANY, ° OR ORGANO- j 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
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l oe § THE SCHOOL OF = 
ELECTRICAL ENGINEERING 


SUBMARINE TELEGRAPHY.. 


e 
2; PRINCES STREET, HANOVER SQUARE, LONDON, W. ESTABLISHED IN 1868. ‘°° 
ces ae F Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 
This$stablishment isthe Largest School of Electrical Engineering in the World, and embraces a greater range of su®@jects of instruction than any 
other. It is also the only one in which a lengthened experience of the difficulties of combining an effective course oftuition in the theoret@&al portions of the 
subject} with thorqugh practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect it differs from the 
theoretical teaching Qf a University or College course on the one hand, and from the purely practical knowledge picked up by ap@rentices i® the workshops of 
an Electrical Engineer on the other, by being more thorough than either, while combining the advantages of both. Since the opening ofgthe School, in 
1868, upwards of 3000 pupils have passed through it, many of whom now hold very high posts in Electrimlindustry. At the close of the Course of Instruction, 
an examination for the Certificate of the School is conducted by an examiner of high standing, unconzected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUP LIED 
WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. 
, Tests MADE AND REPORTS FurNIsHED.—The School is open daily, except Saturdays, from 1o to 5. Copiesof Testimonials from some of the most 
eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may he obtained by either personal or written application to 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, We [459 
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` BARBER AND COMPANY’S RICH SIRUPY ONFA CONGO. 


« This Season’s Growth,” One Shilling and Sixpenee per 1b., e 

e Compare it with that sold by others at 2s. or 2s. 6d. ° 
A TEA ABOUNDING IN STRENGTH AND QUALITY. 

24 Ibs, free by Parcels Post for 4s. 3g. ; 44 lbs. for 7s. 6d. ; 64 Ibs. for ros. ; 84 1bs. for 14s. ; 108lbs. for 17s. 


BARBER & COMPANY, 274, Regent Circus, Oxford Street; 61, Bishopsgate Street, E.C ¢ 
102, WESTBOURNE GROVE, W.; KING’S CROSS, N. ; 42, GREAT TITCHFIEL®D STREET, W.; THE 
BOROUGH, LONDON BRIDGE; 147, NORTH STREET, BRIGHTON; QUADRANT, NEW STREET, 
BIRMINGHAM; 1, CHURCH STREET, LIVERPOOL; 93, MARKET STREET, MANCHESTER; 38, CORN 
STREET, BRISTOL; FISHERGATE, PRESTON ; and 60, CHURCH ROAD, HOVE. 


TWO POUNDS SENT FREE “DAILY” WITHIN A RADIUS OF THREE MILES. 


CROSSLEY BROS., 
imi 
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RARE AND INTERESTING MICROSCOPIC OBJECTS, 


Group of Peristomes of Moss, Funaria hygrometrica, opaque a = 1 © | Type Slide of Diatomaceæ, from Campeachy Bay, so different Species 8 6 
Fresh-Water Alga, Polysiphonia fastigiata, with Antheridia ... 1 0 Type Slide of British and Foreign Foraminifera, 50 different Species 
10 Examples of Pollens, separated on one Slide, all named .. |, 8 6 in Groups, with names photographed beneath each Species e 2T Oy 
Vewsy beautif@ double-stained Sections of Endogen, Exogen, and | Cheese Mites, Male, Female, and @arva, on one@lide ... m «= 2 0 
Acrogen Stemsgon one Slide one ove one oe ww. 2 6 Beautiful Longitudinal Sections of Tongue of Cat, double-stained 19 
Skin of Horse, injectegl, very pretty... on on a ain ot 6 Hair of Wild Rabbit, Long. and Tran® Sections, on one Slide eo 
Archegonia of Marchantia polymorpha... -~ «+ eek a Maem OF 70 Ruby Sand, with Air and Fluid Cavities... aia ae sta’. jg,tess. 2216 
Antheridia of Marchantia polymorpha as. eee -e Io Jasper and Amethyst, very beautiful for Polarisgore  ». oe — r 6 
Very perfect Slides of Queen Bee ... as a. ri 50 ery pretty grouped Slides of Heliopelta, mcunted opaque for 
. 20 Lieberkuhn 1.00 oo eee vu ss. Ser E 
5 0 


pat Soke Slides of Scorpion Fly... one ose ove sre @ ves 
Very beautiful Sliges, with about fso various Diatoms on each se 
Any of the above forwarded by return on receipt of Remittance for Price. 


8 
CLASSIFIED LIST, of 40,000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCQPES ANI? 
s APPARATUS. Either of the above sent post free on application to 


We WATSON °& SONS, OPTICIANS TO HER MAFESTY’S GO VBRNMENT, 
. 318, HIGH HOLBORN, LONDON, W.C. . See 


SN TN Ee 
Printed by RicHarp Cray AND Sons, at 7 and 8, ad Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND CO., at the Cffice, 4g and 30 Bedford Street, Covent Gardg.—Tuurspay, July 15, 1886, 
es =~ 
e 
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‘ A WEEKLY ILLUSTRATED 
e 


JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 








No. 873, VOL. 34] 


THURSDAY, JULY 22, 1886 


[PRICE SIXPENCE ° 











Registered as a Newspaper at the General Post Office] 


e {All Rights are Reserved 





HIGHLANDS. 


SUMMER GLASGOW AND THE 


(Royal route vig Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer. COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., fronf GREENOCK at 9 a.m., 
in connection with Express Trains from London and the 


South, convey- IN SCOT LAND 


ing passengers 

for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. ; 
Illustrated, 6d. and 1s. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free fron the ow®®t, 


DAVID MACBRAYNE, 149, HOPE STREET, 
GLASGOW. 































































































This instrument has neither a spring nor chain. The motive power of the 
Barometer is obtained from seven vacuum-chambers. e 

It will register automatically with ink on a diagram, by means of an eight- 
day clock motion contained in the drum, the fluctuations of the Barometer 
Jor a week. An illustrated description sent post free. 

A new and greatly improved diagram has just been prepared at the 
suggestion of Mr. LATIMER CLARK, C.E. A supply of these diagrams for 
a year will be sent with each instrument. g 

Od. 


PRICE £6 0s. 
JOHN BROWNING, 
68, STRAND, LONDON, W.C. 





oe 
SEISMOGRAPHS., 

Thest in®truments form a complete apparatus for automatically registering 
the motion of the grotind during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismologi@al Observatory of the University 
of Tokio, where some of them have been in fe since 1880, The forms now 


offered contain many improvements in detail, suggested by experience of 


earthquake meas@rement in Japan. 


A fully-illustrated description and list of prices will be sent on applica- 
tion. 


el HE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 
= Cambridge. 
-e 





—— 


The PHYSIOLOGIQGAL ART OF NEVER FORGETTING 
unlike Mnemonics, His method ds physiological and scientific in 
the highest degree.”—DR. WILSON. “Prof. Lo vette ave Me a new 

struse and extensive Work of Science 


S AN in one readi@g. 1? I had read it 100 


. D 
e times by my natural memory I could © 
S U C C E S S not have known itso well.”—C. SAL- 
ry MON, Esq. “Every day I am a proof 
to myself that your Method is really the Instantaneous Ar of Learning 
and Never Forgetting.”"—L’ABBE MALATRAY,. "As to the ' Never 
Forgettings J uite agree with the justice of the claim.”—MAJOR 


k ou promiso nothing t what you fully carry out.”— 
. REV. WN. NICHOLSON. Great Indicements to Correspondence and 
Office opie on@ Private 


Pupils. Prospectus post free from 
BOF. LOISpTTE, $7, 
° 
je 


memory.”-J UD. BENJAMIN, 
Q.C. “It is a perfect memory sys- 
tem."—The Weekly Budget, “ By its 


instrumentality I mastered an ab- 


New Oxford Street, London. 


NEGRETTI AND °ZAMBRA, 


SOLE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 ros. 


With a supply of Charts. 


NEGRETTI 
ZAMBRA. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO THE QUEEN, 
HOLBORN ADUCT?® 
e 
Branches :—45, Cornhill; 
122, Regént Street, London 
Illustrated Description 
Post Free. 


a oe e 
NEGRETT] & ZAMBRA’S 
é Large Illustrated 
Catalogue, a 

600 Pages, 
1200 Engravings, 
Price*ss. 6d. 


Silver Medal 
awarded 

z Inventions 
Exhibition, 1885 
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CITY AND @uILiis OF LONDON 
A INSTITUTE, 
CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 


COURSES of TECHNICAL I RUCPION for Civil, Mechanical, 
and Electrical Engineers, Chemical, and offer Manufacturers, and Teachers, 
under ¢he diregtion of Prof. Unwin, F.R-S., M.1.C-E., Prof. Armstrong, 
PhD., F.R.S., Prof, Ayrton, F.R S., Prof. Henrici, LL, D., F.R.S. 

ThaNEW SESSION COMMENCES on OCTOBER 5. 

._ The Clæ@hworkers' Scholarship of £60 for Three Years, with Free Educa- 
tion, afl three Institutgs Scholarships, covering’ the Student’s Fees, and 
tenable for Three Years, will be awarded on the results of the Entrance 
Exathinaticn, tS.commence on Monday, September 27. 

For Programme dt Instruction, apply at Exhibition Road, S.W., or at 


Gresham College, E.C. 
PHILIP MAGNUS, Director and Secretary. 





“UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October 4. 
Introductory Lecture at 4 p.m. by A. E. BARKER. Esq, ` 

The Examinations for the Entrance Exhibitions will be held on SEP- 
TEMBER 29 and 30. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In Unwwersity College Hospital about 3000 In-patients and 30,000 Out- 
atien‘s are treated during the year. Thirty-six appointments, eighteen 
eing .resident as House Surgeon, House Physician, Obstetric Assis‘ant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkehips and Dresserships are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full informition as to Classes,” Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


G. V. POORE, M.D.B.S., Dean of the Faculty. 
e TALFOURD ELY, M.A., Secretary. 








OWENS COLLEGE, MANCHESTER. 


The Professorship of Chemistry will be vacant on September 29 next 
shrough the resignaticn of Prof. Sir H. E. Roscoe, M.P. 

The appointment of the new Professgr will be made as early as possible in 
the Michaelmas Term. 

A statement of the Terms and Conditions of the Professorship will be for- 

è bert ên application to J. G. Greenwood, LL.D., Principal of the 

ollege. 

Candidates for the Chair are invited to forward applications and testi- 
monials addressed to the Council uf the College, under cover to the Registrar, 
not later than TUL: DAY, August 31 next. 











Š HENRY WM. HOLDER, M.A., Registrar. 
BRITISH ASSOCIATION 
FOR THE 


° ADVANCEMENT OF SCIENCE, 
22, ALBEMARLE STREET, LONDON, W. ` 


The NEXT ANNUAL GENERAL MEETING will be held at 
BIRMINGHAM, commencing on WEDNESDAY, SEPTEMBER 1. 


PRESIDENT-ELECT, 


Sir WILLIAM DAWSON, C.M.G, M.A. LL.D., F.R.S., F.G.S., 
Principal of McGill College, Montreal, Canada. 

NOTICE TO CONTRIBUTORS OF MEM )IRS.—Authors are re- 
minded that, under an arrangement dating frora 1871, the acceptance of 

femoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organising Committees for the several Sections 
before‘the beginning of the Meeting. It has therefore become necessary, in 
order to.give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memair, of a length suitable for insertion in the puglished 7ransac- 
tious of the Association, and the Council request that he will send it, together 
with the origina] Memoir, by book-post, on or before August 4 addressed 
thus:— Gen@ral Secretaries, British Association, 22, Albemarle Street, 
London, W. For Section..e.ssseesse ser resereeeesse” Authors who comply with 
thiggrequesg, and whose Papers are accepted, will be furnished before the 
‘Meeting with printed copies of their Reports and Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SECRETA»IES in a 
separate note. ° : , , 

Raparts an the Progress of Science, and of Researches intrusted to Indi- 
viduals or Committees, must be forwarded to the Secretaries, f# preeentation 
to the Organising Committees, accompanied by a statement whether the 
author wil®be present at the Annual Meeting. 

No Report, Peper, or Abstract can be inserted in the Report of the Asso- 
ciation unless it is ig the hands of the Secretary before th conclusion of the 
Meeting. A. T. ATCHISON, Secretary. 





SELBORNE SOCIETY for thé PREVEN- 


e TION of WORKS of WANTON DESTRUCTION.—F& Particulars, 
bddress Go. A. Muscrave, Esq, F.R.G.S., 4s, Holland Park, 
London, W. . 


SMALL OBSERVATORY FOR SALE, 


Easily” removed.—Complete for "Transit Instrument and fixing large 
e Telescope. Also first-rage Astronomical Clock. Can be inspected 
at the Vicarage, Heighington, near Darlington, Durham. For parti- 
culars and Cards to@iew, apply to Mr. S. StaGott HIGHAM, 23, Essex 


Street, Strand, W.C. 


; . f 
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LIVING SPECIMENS FOR THE” MICROSCOPE. 


GOLD MEDAL zs.warded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 


Who last week sent 0 his Subscribers the Marine Rotifer, Brachionus 
Mülleri, with sketch and description. He also sent out Cristatella mucedo, 
Melicerta_ring-ns, gMelicerta tub:colaria, Limaias ceratophylli, Leptodora 
hyalina, Hyalodaphnia Mahtberzensis, Daphnia reticulata, Sida crystalfigg, 

lla, 





Cordylophora lacustris, Volvox globator ; also 'Hydra, Amoeba, Vortice 
Crayfish, and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory work ry 

Weekly Announcements will be made in this place of @rganisms T. B. is 
supplying. 


Specimen Tube, One Shillifig, pos? free. 


Twenty-six Tubes in @ourse of Six Months for Subscription of 41 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, es. each. 





12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 
Carefully Selected and Named Specimens. 
MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 
The rz Slides post free in Box for ros. gd. 
EDWARD WARD, F.R.M.LS., 
249, OXFORD STREET, MANCHESTER. [503 
PETROLOGY OF THE CHANNEL 
ISLES. 


AMORPHOUS, PORPHYRITIC, and SPHERULITIC REYOLITES, 
FELSITES, APLITES, DIORITES, SYENITES, Clg\YSTONE 
PORPHYRIES, ARGILLACEOUS SHA 2S, CONGLOMERATES, 


Series of 24 2-inch Specimens 45. 6d. (free to any part of United Kingdom). 
Micro Sections{ Mounted) of the above :— 








Spheerulitic Rhyolite ee see se oP uee oer ee oee 29. od © 
Others see cor ose soe ome cee tte te ote ee TS 3E 
SINEL & CO., JERSEY. [467 





CAREFULLY PREPARED SKELE- 
TONS of Frog, 4s.; Fowl, res 6a.; Pigeon, 8s. €d ; Rabbit, 8s- ` 
ditto (six weeks old), 8s. 6d. ; Mole, 13s. 62. ; Skull of Dog from 8s. 6d. 3 
Skull of Cat from 4s. 6d. Carriage paid.—E. Wane Whitton, 

atley. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammals, Birds, Reptiles, and Fish. 


«THE HORSE AND Hf RIDER," 
A STUDY IN COMPARATIVE OMTEOLOGY ; 


And other Specimens, exhibited at the LIVERPOOL INTERNATIONAL® 
EXHIBITION, Gallery A. 


HOW & COS 
Geological Transparencies for the Lfantern, 


Descriptive Catalogue on Application. pe 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
ANDgMINERALS, 

HOW & CO.’'S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PET ROLOGY.—Seetions of Pitchstonee, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each, 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


BEST BLACK INK KNOWN. ° 
DRAPERS INK (DICHROIC). r 


DIFFERING FROM ANYTHING EL EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. Tt has been adogted by 
the principal Banks, Public OO ena Railway Companies throughout 
reland. 


Flows easily fromthe Pen. 














It writes almost instantly full Black. , 
Dags not corr-de Steel Pefis. Blotting-paper may lg applied at the 
Is cleanly to use, and not liable to Blot.! moment of writing. 

Can be obtained in London, through Messrs. Barceay & Sons, Farring- 
don Street; W: Epwarps, Old Change; F. NEWBERY & Sons, Newgate 
Street; J. Austin & Co., Duke Street, Liverpool ; and to be had of all 

Seationers. 
BEWLEY & DRAPER (Limited), ®ublin. 
° 


oye 
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E ; MESSRS. MACMILLAN AND .COvS 


TEXT-BOOKS FOR STUDENTS. — - 


NATURAL PHI LOSOPHY. 


Applied Mechanics: an Elementary General 


Intrcduction to the Thecry of Structures and Machines. By JAMES 
H. COTTERILL, F.R&., Associate Member cf the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor cf Applied Mechanics in the Royal Naval 
College, Gregpwich. Agedium 8vo. 18s. 


A Text-Book of the Principles of Physics. 


By ALFRED DANIELL, M.A., LL.B., D.8c., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. ars. 


The Kinematics of Machinery. Outlines of 


a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Pr fess A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium &vo. 21s. 


Spectrum Analysis. Lectures delivered in 1868 


bef re the Scciety of Apothecaries of London. By Sir HENRY E. 
ROS@0E, LL.D., F.R.S., Profess r of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R.S., Ph.D., Profess r«f Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numercus Illustrations, and 
Plates. Medium 8vo. srs. 


Electrostatics and Magnetism. Reprints of 


Papers on. By SAVILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow cf St. Peter’s College, Cambridge, and Professor of 
Natura? Philosophy ingtke University of Glasgow. Second Edition, 
Medium 8vo. 18s, 


ASTRONOMY. 


‘Popular AE trononty By S. Newcoms, LL.D. 


I 


Professor U.S. Naval ObserVatory. With r12 Illustrations and 5 Map 
of the Stars. Second Edition, revised. 8vo, 18s. 


CHEMISTRY. 


norganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROsCUE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and I]L—INORGANIC CHEMISTRY. 

Vol. I.—lhe Non-Metallic Elements. 21s, Vol. II, Part I.—Metals. 

18s. Vol. IIL. Part Il.—Metals. 18s. 

Vol. IIIL—ORGANIC CHEMISTRY, Two Parts. 21s, each. : 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous [lustrati ns. Medium 8vo. 21s. each. 

Vol. 1V.—Part I. ORGANIC CHEMISTRY, continued. 

[Zn the press, 


Elements ofefhemical Physics. By Josian 


°p, COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University, Fourth Edition. Royal 8vo, 21s. 


eA Manual of the Chemistry of the Carbon 


COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
LEMMER, F.R.S., Profess .r of Chemi-try in the Victoria University, 
the Owens College, Manchester. With Illustraticns. 8vo. x4s. 


The Islements of Thermal Chemistry. By 


M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prælector of 
Chemis in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8yo. 12s. 6d. 


BIOLOGY. 


A Text-Book of Physiol8gy. By MICHAEL 


FOSTER, M.D? Sec. R.S , Professor of Physiology in the University 
of Cambridg@ With Illustrations. Fourth Edition, revised. 8vo. ars. 


Elements of the Comparative Anatomy of 


VERTEBRATES. Adapted from tie German of ROBERT WIE- 
DERSHEIM, Professor of Anatomy, and Director of the Institute of 
Human and Comparative’ Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARISER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Transla&r, With Two Hundred and Seventy 
Woodauts. Medium 8vo. 12s. @7. 


A Treatise on Comparative Embryology. 


BY F. M. BALFOUR, M.A.. F.R.S., Fellow and Lecturer of Trinity 
College, Cambridg@. With Illustrations. Second Edition, reprinted 
without alteragon from the First Edition. In 2 vols. 8vo. Vol. I. 18s. 


Yol. II. zrg a 
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BIO LO G \V—continued. 


A Text-Book of the Physiological Chemistry 
OF THE ANIMAL B)DY. Including an Accoun® of the hers oh 
Cha ges occurring @n Disease. By A. GAMGEE, M. vel: WA 
Professor of Phys.ology in the Victoria University, the OwenY Col! go, 
Manc ester. 2 Vols. gvo. WithIllustrations Vole. 18s. e 

Vol. II. in the pres 


Elements of Comparative Anatomy. by 
Profesor CARL GEGENBAUR. A Translation by F. JEFFREY 


BELL, B.A. Revised with Preface by Professor E. RAY LAN 
KESTER, F.R.S. With numerous Illustrati ns. 8vo. 21s. 


The Fertilisation of Flowers. By Professor 
HERMANN MULLER. Translated and Edited by LARLY 
W. THJIMPSON, B.A., Professor of Biology in UniverMty Collese, 


Dundee. With a Preface by CHARLES DARWIN, F.R.S Wut 
numerous Illustrations. Medium 8vo. ars. 


A Dictionary of Economic Plants.» Their 
History, Products, and Uses. By JOHN SMITH, A.L.S., @&: 


o MEDICINE. 


e 
A Text- Book of Pharmacology, Thera- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc, F.R.C.P, F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital »F xamir:r 
in Materia Medica in the University of London, in tne Victoria Um 
versity, and in the Royal College of Physicians, London; late Esamines 
in the University of Edinburgh. Adapted to the Unite1 States Phar:na- 
copia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 
poe Adapted to the New British Pharmacoperia, 1885. Medu% 
VO. 215. e 


Tables of Materia Medica: a Comp&nion to 
the Materia Medica Museum. By the same Author. With [Elustra- 
tions. New Edition Enlarged. 8vo. Ios. 6d. 


Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tabing» 
Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A. M.D., B.Sc, F.R-C.P, Felluw and Wedial 
Lecturer of St. John’s College, Cambridge, Physician to Addentrooke’s 
Hospital, and Teacher of Medicine in the University. With numer: 
Illustrations, Medium 8vo. 

Part —GENERAL PATHOLOGICAL ANATOMY. ras, éd. 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections f. — 
VIII. ras. 6%, Sections IX.—XVII. in the press. 


GEOLOGY. 


Text-Book of Geology. By ARCHIBALD Grikin, 
LL.D., F.R.S., Director-General of the Geological Survey «f Great 
Britain and Ireland, and Director of the Museum of Practical Geology. 
London, formerly Murchison Professor of Geology and Mineralogy in thk- 
University of Edinburgh, &c. With numerous I)lustraticns. Secoyd 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 

A Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eiève de 
P Ecole des Mines, Paris ; Author of ‘‘ A Manual of Metallurgy,” ** The 
Mining ang Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. 8vo. 255. 


POLITICAL ECONOMY. 


The Principles of Political Economy. e By 
Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro 
fesspr of Moral Philosophy in the University of Cambridge, &c., Author 
of *“ The Methods of Ethics.” 8vo. 16s. é 

Political Economy. By Francis A. WALKER, 


M.A., Ph.D., Author of *f Money,” “ Money in its Relation to Trate,” 
&c. 8vo. ros. 6d, 


MENTAL AND MQRAL 
PHILOSOPHY. 


e x 
The Methods of. Ethics. By Professor HEyRY 
SIDGWICK, M.A., LL.D. Cambridge, &c. Third Edition. 8v3. 14s 
A Supplement to the Second Edition, containing all the importar ¢ 
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(] e 
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MESSRS. MACMILLAN & 00; 


: THE STUDENT'S FLORA OF THE BRITISH ‘ 


“NATURAL PHILQSOPHY. 


KJ 

ELEMENTARY PRACTICAL PHYSICS, ! 

LESSENS N. By Professor BALFOUR STEWART, F.R.S., and 
. W. HALDANE GEE, B&c. Crown 8vo. 1 
Par®l.— GENERAL PHYŠICAL PROCESSES. 6s. | 

© Part I®ELECTRICITY AND MAGNETISM. [lx preparation. 

Part WI.—OPTICS, HEAT, AND SOUND. [Z2 the press. 

A .SCHOOL COURSE OF PRACTICAL 

PHYSICS. By the same Authors. [Iz preparation. 

ON LIGHT.” Being the Burnett Lectures, delivered 
in Aberdeen in 1883-1885. By GEORGE GABR! EL STOKES, M.A.. | 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of | 
Mathematics in the University of Cambridge. First Course. ON THE | 
Nature OF Ligut.—Second Course. N LIGHT as A MEANS oF 
InvEsTIGATION. Crown 8vo. 2s. 6d. each. | 

THIRD COURSE. On THe BanericiAL EFFECTS oF LIGHT. 

e [Zn the press, 
MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
ran of Trinity College. Cambridge. Crcwn 8vo. Ios. 6d. 

PEA By P. G. Tart, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s College, Cambridge, Professor cf Natural Philo- 
sophy in tke University of Edinburgh. Crown 8vo. 6s. 

COURSE OF EXPERIMENTAL 


WITH THE LANTERN. By LEWIS 


OPTICS, CHIEFLY 
Crown 8vo. 


WRIGHT. With 200 Engravings and Colcured Plates. 


7s. 6d. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. Ed. 


CHEMISTRY. 


THE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 
Johns*Hopkins University. Crown 8vo. d. 


6s. 6d. 
COMBOUNDS OF CARBON; _ or, Organic 


Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 


THE ELEMENTS: OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 
Physiole gy in the University of Camtridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D. 
F.R.S., Fellow of. Trinity College, Cambridge, and Professor of Animal 

© Morphology in the University. Seccnd Edition, revised. Edited b; 
Apam SEDGWICK, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER HEAPE, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. With Illustrations. 


Crown 8vo. Ios. 6d. 
A COURSE OF PRACTICAL INSTRUCTION 


IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc New 
Edition, revised. Crown 8vo. 6s. A 
A COURSE OF ELEMENTARY PRACTICAL 
e PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 


Cambridge. - Fifth Edition, Crown 8vo. 75. od. 
AN INTRODUCTION TO THE OSTEOLOGY 


OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
Britsh Museum, late Hunterian Professor of Comparative Anatcm, 
and Physiology in the Royal College of Surgeons of England. Wit 
numerou$ Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D., M.A., Lecturer on the Advanced Morphology 
eof Verigbrates and Strickland Curator in the University of Cambridge. 
Crown 8vo. Ios, 6d. | 
AN ATLAS OF PRACTICAL ELEMENTARY , 
BIOLOGY. By G, B. HOWES, Assistant Professcr of® Zoolcgy. 
Wermal School of Sence and Royal School cf Mines. Witha Preface 
by Tuomas Henny HUXLEY, F.R.S. Royal 4to. 145. 
A COURSE OF INSTRUCTION IN ZOOTOMY 
e (VERTEBRATA). By T, JEFFREY PARKER, B.Sc. Londen, 
Professor ofBiology in the University cf Otago, New Zealand. With | 
Illustrations. eCrown 8vo. 8s. 6d. 
A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A. of .L.S., Professor of 
e Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fe w and ‘Lecturer, Christ’s @ollege. Cam- 
bridge. ith a Preface by W. T. THISELTON DYER, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. 
Paw I. —PHANERO AM/E—PTERIDOPHYTA. Crown 8yo, 6s. 
STRUCTURAL” BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS©F MORPHOLOGY. To which are 
«a added the Principles of. Taxcnomy and. Phytography, and a Glessany 
of Botanical Terms. By’ Professor ASA GRAY, LL.D. 8vo. 10s. 6d | 
e $ 


NATURE : 


‘ FIRST BOOK. OF INDIAN BOTANY. 


[Yuly 22, $886 


S MANUALS FoR STUDENTS. 





ISLANDS. By Sir J. D. HOOKER, K.C.S.L, C.B, M.D., F.R.S., 
D.C.L. ‘Third Edition, revised. Globe 8vo. 105. 6d. 
By 


DANIEL OLIVER’ F.R.S., &c., Professor of Botany in University 
College, Londcn, &c. With Illustrations, Extra fcap. 8vo. 6s. 6d 

DOMESTIC BOTANY: An, Exposition of the 
Structure and Classificati: n of Plants, and theirgUses for Food, 
Clothing, Medicine, aud Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Iss. CrowmpSvo. 12s. 6d. 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF.” By W.F. DÊ VISMES KANE, M.A, M.R.I.A., Member of 
the Entomological Society «f London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. tos. 6d. 


e 
A LIST OF EUROPEAN RHOPALOCERA 
WITH THEIR VARIETIES AND PRINCIPAL'SYNONYMS. 
Reprinted from the Handbook of Europeag Butterflies. Crown 8vo. 15. 


MEDICINE. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiolo$y in the 
Medical school of St. Bartholomew’s Hospital, London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By,E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 75. 6d. è © 


PHYSIOGRAPHY AND GEOLOGY. 
e 


PHYSIOGRAPHY. An Introdtiction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. pa 

CLASS-BOOK. OF GEOLQGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practical 
Geology, London, formerly Murchiscn Pfofessor of Geology and Miner- 
alogy in the University of ‘Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. ros. 6d. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra~ 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden fir die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. _7s. 6d. 


POLITICAL ECONOMY. `° 


A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R. ixth Edition, revised, 
with a chapter on “ State Socialism and the Nationalisation of fhe Lafid,” 
andan Index. Crown 8vo. 125. 

A BRIEF TEXT-BOOK Of POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
“Money,” ‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 

THE HISTORY OF ETHICS, OUTLINES OF. 
By HENRY SIDGWICK, M.A., LL.D., Knightbridge Professor of 
Moral Philosophy in the University of Cambridge, Auther gf “The 
Methods of Ethics,” ‘The Principles of Political Economy,” &c. 
Crown 8vo. 3s 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By t@ Rev. ROBERT JARDINE, B.D., D.Sc, 
‘Edin.), Ex-Principal of the General Assemby’s College, Calcutta. 
‘econd Edition, revised and improved. Crown 8V0 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
ee eee JEVONS, LL.D., M.A. F.R.S. Second Edition. 

rown 8vo. 6s. 


ANCIENT, GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo. 


5S. p 5 
HISTORY 

SHORT HISTORY OF ‘THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. Wee Coloured Maps. 
Genealogical Tables,gand Chronological Annals. Crown 8vo. 8s. 6d. 

© 116th Thousand. e 7 

ANALYSIS OF ENGLISH HISTQRY, based on 
Green’s “Short History of the English People.”? By C. W. A. TAIT, 
M.A., Assistant Master, Clifton College. Crown Bv0. 38. 6a. 


° +, Other Volumes to follow. ; è x 
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NEW LANTERN MICROSCOPE. 
Oxvuyprocex or Execrric Licut 
(Wright and Newton's Patent.) a | 





THE 
FOR 
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fi 







INVENTIONS EXHIBITION, 1885. 





SILVER MEDAL | 
| 
| 





eo 
With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,5 i Is also the most perfect projecting Micro- 
Palariscope made. Pa lars and Report of Royal Microscopical Society 


on application. 
NEWTON. & CO., 
e OPTICIANS To THE QUEEN ÊND THE GOVERNMENT. 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
For COLLEGES, INSTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 
Porariscopy, SPECTROSCOPY, &c., FOR SCREEN PROJECTION, 


3, FLEET STRRET, LONDON, E.C. =e 













TAIL Rights are Reserved 





SOLE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 


PRICE £3 ros. 
With a supply®of Charts 


NEGRETT! 
ZAMBRA. 


SCIENTIFIC INSTRUMEN. 
MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT 
Branches :—45, Cornhill: 
122, Regent Street, Lonurcn 
Silustrated Description: 
Post Free. 


NEGRETTI & ZAMBRA'S 
Large illustrated 
Catalogue, 
600 Pages, 
1200 Engravings, 
Prive 5s. 6r. 


Silver Medal 
awarde 
Inventions 

Exhibition. 1885, 
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s DAVEY” OUR 
s SAFETY o 
MOTOR. EYES 


HATHORN, DAVEY, & C0, > 
LEEDS. 
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CATALOGUES ON APPLICATION. ’ 
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Just Published, Fourth Edition, Revised and 
nlarged, 


HOW TO USE OUR EYES, 
HOW TO PRESERVE» THEM, 


FROM 


INFANCY TO OLD AGE, 


WITH SPECIAL INFORMATION 
ABOUT SPECTACLES. 


By JOHN BROWNING, ° 
F.R.A. S., F.R.S., &Ce 
With 55 ILLUSTRATIONS. Price 1s. Cloth 
Extracts from Notices of the First Edition :— 
“How to Use Our Eyes,’ by John Browr@ag, 
F.R.A.S., is a throughly practica little manual.” 
_ raphic, i : 
“Gives many a useful hint to those who enjoy 
ood eyesight and wisp‘to preserve it, aml vives 
the advice of an oculist to those obliged to wear 
spectacles.” S-P? Mail Chsette. . 
CHATTO & Winvug, Piccadilly, London, W., gnd 
alf Booksellers. 


Sent free for xs. Sa. byethe Author, 
JOHN BROWNING, 
63, STRAND, LONDON} W.C. 


[PRICE SIXPENCE 
eo 7 . 2 
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UNIVERSITY “<OLKEGE, LONDON. 


o The Session of the Faculty of Nedicine commences on October 4. Intro- 
ductory Lecture at 4 p.m.@y A. E. BARKER, Esq. 

The Sessim of the Faculties of Arts and Laws and of Science (including 
the Indian Schou] and the Departments of Appged Science and Technology 
and of the Fine Arts) begins on-Octotew Sve Introductory Lecture at 3 p-m. 
by Prof. T. E. SCRUTTON, MA, LL.B. Instruction is provided for 
Woren in Arts, @aws, and Science. 

Prosg@tuses and regulations refhting to Exhibitions, &c. (value £2000) 

emay be obtgined fom the College, Gower Street, W.C. 

The Examinations for Andrews Entrance Prizes @.anguages and Science) 
and for “Medical and (Gfichrist) Engineering Entrance Exhibitiona begin 
September 29. © 

The School reopens September 27. 

The College is clo to the Gower Street Station. 





BIRMINGHAM. 
APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
. DEPARTMENT. 


The Council invite Applications vn or before SEPTEMBER r, 1886, for 
the above App intment, the duties of which will commence on October x. 
Particujars of the stipend and conditions will be sent on application to the 
Secretary, Mr. G. H. MORLEY the Mason College, Birmingham, to 
hom all applications for the Appointment should be sent. 


J. THACKRAY BUNCE, President of the Council. 





ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WENTER SESSION of 1886-87 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by J. S. BRISTOWE, 
M.D. (Lond), F.R S., LL.D., at 3 p.m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competition. 
The Examination will be held on the 4th, sth, and 6th of October, and the 
subjects will be Chemistry and Physicg, with either Botany or Zoology at 
the option®f Candidates, 

Special Classes are held throughout the year for the “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
bgurhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary's office. 

rospectuses and all particulars may be obtained from the Medical] Secre- 
tary, Mr. GEORGE RENDLE. : 
W. M. ORD, Dean. 


OWENS COLLEGE, MANCHESTER. 


The Professorship of Chemistry will be vacant on September 29 next 
through the resignaticn of Prof. Sir H. E. Roscoe, M.P. 

The appointment of the new Professor will be made as early as possible in 
the Michaelmas Term. 

A statement of the Terms and Conditions of the Professarship will be for- 
warded on application to J. G. Greenwood, LL.D., Principal of the 
College. e ga 

Candidates for the Chair are invited to forward applications and testi- 
monials addressed to the Council ¿f the College, under cover to the Registrar, 
not later than TUESDAY, August 3r next. 

HENRY WM. HOLDER, *.A., Registrar. 


SECRETARYSHIP.—A Medical Student, 


Entomologist (F.E.S.), having some hours daily at his disposal wishes 
to obtfin an app: intment as Secretary to a Medical or Scientific Man. 
Experienced in Secretarial Work.—Address A. B., care of WATERS, 
Westbourne Grove, W. @ 








SCIENCE CLASSES or other. Tuition 


wanted hy a London Graduate trained at South Kengingt@.—B.A., 
care & Mr. Kina, 32, Wellington Square, Chelsea. 


SELBORNE SOCIETY for the PREVEN- 


TION of WORKS of WANTON DESTRUCTION. ~Fæ Particulars, 
address Geo. A. Museravr, Esq, F.R.G.S., 45, Holland Park, 
London, W. e 


4 » 
. ° 
BOOKS: (Secondhand), Miscellaneous, Re- 
mainders, &c-—C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, Lorsfon, E.C. Cataloguefree onreceipt of two stamps, 
Libraries, Old Books; and Parchment purchased. 
s 


g at eae © 
CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
go pages and 508 clear Illustrations, post free, 2¢.—WILLIAM 
HUME, r, Lothian Street, Edinburgh. 














NATURE 
eo 


i a aa a aS a i a a Sik Sy Pe lee 
\ 


t. 
[ ¥udy 26, de 





LIVING SPECIMENS FOR THE MIGROSGOPE 


GOL® M&DAL awarded at the FISHERIES EXHIBITION to e 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM, 
Who last week sert to his Subscribers® Batrachospermum  moniliform 
var. Boltoni, with drawing and description? He also sent out Lucernarii 
auricula, Agla: phenia pluma, Cristatella mucedo, Fredericella sultan: 
Leptodora hyalina, Hyalodaphnia Kahlbergensis, Daphnia reticulata, Ut 
cularia minor, Vol¥x glgbator ; also Hydra, Amceba, Vorticella, Crayfist 
and other Specimens for (Huxley and Martin’s) Biological Laboratory work y 

Weekly Announcements will be made in this place of Organisms T. B. i 
supplying, 
: 4 
Specimen Tube, One Shilling, poss free. 
Twenty-six Tubes in Course of Six AMgnths Jor Subscription of £1 1s. 
or Twelve Tubes Jor 10%. 6d. » 
Portfolio œ% Drawings, Eleven Parts, 1s. eath. 


12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA., 


Carefully Selected and Named Specimens.® 
MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOI 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 
The 12 Slides post free in Box for ros. gd. 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MANCHESTER. ® [503 


PETROLOGY OF THE CHANNEL 
ISLES. 

AMORPHOUS, PORPHYRITIC, and SPHAERULITIC RHYOLITES 

FELSITES, APLITES, DIORITES, SYENITES, CLAYSTON} 

PORPHYRIES, ARGILLACE@US SHALES, CONGLOMERATES 


Series of 24 2-inch Specimens 4s. 6a. (Sree to any part of United Kingdom) 
Micro Sections (Mounted) ofthe above:— © 








Spheerulitic Rhyolite ... Sin? “ase. ee. sve e 25, Ode 

Others s cee one cee nae ete erento nee TS Be 
SINEL & CO., JERSEY. [467 
es as re a eee ee era a. 
CAREFULLY PREPARED SKELE 
TONS of Frog, 4s.; Fowl, 12s. 6d.; Pigeon, 8s. €d.; Rabbit, 8s. 


ditto (six wecks old), Bs. 6. } Mole, 13s.96¢. ; Skull of Dog from 8s. 6d. 
Skull of Cat from 4s, @¢@, Carriage paid.—E. Wane WILTON 
atley. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammats, Birds, Reptiles, and Fish 





«THE HORSE AND HIS RIDER,” 
A STUDY IN COMPARATIVE OSTEOLOGY; 


And other Specimens, exhibited at the Li@gmwoo, INTERNATIONA] 
Exuisrrron, Gallery A. - be 


HOW & CO’S 
Geological Transparencies for the Lantern 
Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
e AND MINERALS. e 

HOW & CO.’S POCKET MICROSCOPE LAMP, bs. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidigus, Granite: 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime 
stones, &c.. price 1s. 6d. each, 
JAMES HOW & C®., 73, FARRINGDON STREET, LONDON. 


BEAUTIFUL, NEW, ANRQ RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens 
has just received, comprising— i 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS 
SITE, PYROMORPHITE,® DESCLOIZITE, STOLZITE, AR 
GENTITER, STEPHANITE, FOWLERITE, RED VANADINITE 
OWAROWITE, CANADA, TOPABES from Pixe’s Peak, and Brilliant 


Doubly-Terminated RUTILES. 
SCOVILLITE, PRECIOUS oat, GARNIERITE, LOS FERRI 
CHALCEDONY containing 
e 


ROSE OPAL, MOONSTONES, Very La 
Liquid. 

Gi FOSSILS, ROCKS, and MICROSC®PIQSLIDES. 
Collections, Hammers, Chisels, and Blowpige Apparatus 
PRIVATE LESSONS AND EVENING CLASSES 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON 
277, STRAND, LONDON; 


Opposite Norfolk Street. ` $ 
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. . JUST READY. 
ê In Crowrg8vo, pp. 37%, price 7s. 67. @ o 
. ARC AND GLOW LAMPS. A Practical 
Handbook on Electric Lighting. By JULIUS MAIER, Ph.D., 


A.S.T.E., &c. With 78 Illustrations.® 
A practical hand-book dealing with the whole system of modern electric 
illymination. è e 
e e 


In Crown 8vo, pp. xi.—331, price 7s. 6d. 


ELECTRIC TRANSMISSION OF 
ENERGY, &d its Transfərmation, Subdivision, and Distribution A 
practical hargi-book. By GISBERT KAPP, C.E., Ass. M.ILCE., &c. 
With r19 Illustrations. 


“A practical hand-book par excellence” —Elec®@ical Review. 


London: WHITTAKER & CO., 2, White Hart Street, Paternoster 
° Square, E.C. 





Just Published, Post Free for Two Stamps. 


NATURAL HISTORY & SCIENTIFIC Book CIR- 
CULAR, No. 75.—Valuable and Important Works on ASTRONOMY and 





MATHEMATICS. 
WILLIAM WESLEY & SON, 28, Essex Street, Strand, London. 
s Just Published. 
JOHN WHELDON’S ZOOLOGICAL 


CATALOGUE, Part 2, containing Ichthyology, 
Entozoa, Corals, Sponges, 
free, Three Stamps. 


58,.Great Queen Stree, London, W.C. 
è eee 


Mollusca, Crustacea, 
Reptiles, and “Microscopic Journals. Post 





WATTS MANUAL OF CHEMISTRY 
(BASED ON FOWNES’ MANUAL). 
PHYSICAL AND INORGANIC CHEM. 

ISTRY. gs. 
CHEMISTRY of CARBON-COMPOUNDS; 


or, ORGANIC CHEMISTRY. Edited by Dr. TILDEN, F.R.S., 
Professor of Chemistry in the Mason College, Birmingham. os. 


London: J. & A. CHURCHILL. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 
Geological Collectionsespecially adapted forTeaching as supplied to Science 


and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 
e FOCK SECTIONS AND ROCK SPECIMENS; 
The Largest Variety in England. 


New Catalogues and Lists on application to— 


JAMES R, GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established 27 Yea in London. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


e 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
FREDERICK Bonn, F.Z.S. Joun A. Power, M.D. 
Epwarp A. Fircn, F.L.S. J. JENNER WEIR, F.L.S. 
F. Buchanan WuHITE® M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insegs injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

Numerous Woopcut ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LirHoGRAPHED and CHROMO-LITHO- 
GRAPHED PLATES. 


e 
SIMPKIN, MARSHALL, & CÒ., Stationers’ Hall Court. 








e 
Mathematical Instfimer® Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Suryeying Instruments 
of Every Description. 

uality and Finish, at the most Moderate Prices 
dlustxated Price List Post Free. 
W. F. S. obtained ghe only Medal in the Great Exhibition of 1862 for Excel- 
ence of Construction of Mathematical Instruments. 
Address GRE $T 'BURNSTILE, HOLBORN, LONDON, W.C 
e 
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* GLASGOW AND THE 
SUMMER » SM ifentancs. 
. e 


(Royat roule vit Cringn ani 
o Caledonian Cang/s.) 


TOURS. .. 


e 
Royal Mail Steamer “ COLUMBA? or IONA” front 
GLascow DAILY at 7 a.m., from GREENOGK at 9 am., 
in connection with Express Trains from [London and the 


South, convey- IN SCOTLAND 


ing passengers 

for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Gyide, 3d. ; 
Illustrated, 6d. and 1s. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, s 


DAVID MACBRAYNE, 119, HOPE STREET, 
e GLASGOW. 


ROCKS, MINERALS, FOSSILS. 
=. H. BUTLER, 


Assoc. R., S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the fate R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 
mens, from 3os., or of Recent Shells, 120 Genera, 42s. 
Cornish Minerals a Specialty. Characteristic Rock-sections from rs. 6d. 
APPARATUS SUPPLIED, LESSONS GIVEN. 


e 
A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS 
including TunicaTa and HOLOTHURIA. 














Now Ready, Part XXXIV., Demy 8vo, Price 3s. 6d. ° 
BRAIN: 


A JOURNAL OF. NEUROLOGY. 
EDITORIAL COMMITTEE : 


J. C. BUCKNILL, M.D., F.R.S. THOMAS BUZZARD, M.D., 
F.R.C.P., SIR J. CRICHTON-BROWNE, M.D., F.R.S., DAVID 
FERRIER, M.D., F.R.S., J. HUGHLINGS-JACKSON, 
M.D., F.R.S., and JAMES ROSS, M.D., F.R.G. P, 


ACTING EDITOR: 
A. DE WATTEVILLE, M.A., M.D., B.Sc. 


Contents. 
ORIGINAL ARTICLES— 
A.Contributiom to the Symptomatology of Friedreich’s Disease. By Judson 
S. Bury, M.D., B.S. (Lond.). 
On some of the al Forms of Muscular Atrophies. ByeJ. Dreschfeld, 
P. 


BP 5 

Some Points in the Physiology of Attention, Belief, and Will. By James 
Cappie, M.D. e 

On Falling. By Samuel Wilks, M.D., LL.D.. F.R.S. 

A Fey, Notes on Hysteria. By James @liver, M.B (Edin.). 


Cuinicat Cases— e 

Case of Lqfomotor Ataxy, with Charcot’s Joint Lesion. 
/fderson, M.D. 

Case of Remarkable Hyper-Excitability of the Muscles, &c., of the Bod 
to Mechanical Percussion, with Clonus of various Regi$ns. Ly # 
Hughes Bennett, M.D., F.R.C.P. bx 

Case of Corticg Paralysis. By J. A. Voorthuis, M. Da (Amsterdam). 

Paralysi@ of the Arm from Lesions of the Nerve Trunks. By Alexander 
M. M‘Aldowig, M.D. 


CRA ICAL DIGESTS— . e 
Amyotropfic Lateral Sclerosis. By J. Aw Ormerod, M.D., F.R.C.P. 
Recent Papers on Concussion of the Spinal Cord. By Hêrbert W. Page, 
M.A., F.R.C.S. 

On Cerebral Infantile Paralysis, Spastic Cer 
Poliencephalitis Acuta (Strūmpell). 
M.RE.-P. 


3y J. Wallace 


al Hemiplegia Qleine), 
Y H. Handford, M.D., 
e 


a . 
@EVIEWS AND Notices oF Booxs. 


e 
ABSTRACTS OF BRITISH AND ForEIGN Jour®ats. 


es 
MACMILLAN & CO., LONDON® 
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. * THYNNE STREET, WARRINGTON. , , 
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i [uly 6, 1886 
NEW. 
* AND 


IMPROVED 
PATTERNS - 


GAS -HEATING 
- APPLIANCES 


NOW READY. 


Several Important New 
Patterns of Gas Fires are 
e in Preparation. k 


A NEW AND COMPLESE LIST 
OR THESE WILL BE READY 
°EARLY IN SEPTEMBER. 


e 
uly 29, 1886] 
_ SUBSCRIPTIONS TO “NATURE.” 


s & 
Yearly o 060s eye Vice eS 28 o 
Half-yearly bs aaua 14 6 
Quarterly . seia e eee e et 7 6 
To the United States, the Continent, &c. ¢ r: 
. S. . 
Weary.) ala gi ait coy GPa fp Sts wie ea ee 30 6 
Half-yearly . .0. 2 2 2 ee eee ee 15 6 
Quarteyly . ee ee ee ee 8 o 

To India, China, and Japan :— 
Ss d. 
Veafly iraa tee we ew °° +32 6 
Half-yearly 2... 6. ee eee ee 16 6 
Quarterly... 2... ee ee eee 8 6 


“CHARGES FOR ADVERTISEMENTS. 
Three Lines in Slumn 2s. 6d. 9d. per Line after. 


s d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column. ..... I 15 O 
H’lfa Page, or a Column . ........ 350 
Whole Page... aoan + ee eee 6 6 o 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 


29, BEDFORD STREET, STRAND, W.C. 


LAMP & 


Silico-Carbon Acidless 
BATTERY 
. MICROSCOPIC work. 
All complete 45. 


COXETER & SON, 


4-6Grafton St.,GowerSt., 
LONDON, W.C. 














WOOD'S 


LAN TERNS & SLIDES, 


(ffLargest and Best Stock in the Kingdom, on Sale or Hire. 


, THE “EUPHANERON” LANTERN. 


44 45, is unsurpassed for Power, Portability, and Price. 


NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock). 
Post Free, One Stamp. 


Cameras, Lenses, Stands, Ghemicals, 
And every requisite for Professional and Amateur. 
Comphte Catalogue and Pamphtet, Post Free, One Stamp. 
E. G. WOOD, 74,eCheapside ;. and 
HORNE, THORNTHWAITE, & WOOD, 


Osticians to the Queen, 


? 416, STRAND, LONDON. 
SECOND EDITION, 
GRIFPIN’S 


‘CHEMICAL HANDICRAFT. 


PRIEE 4s, 7d. POST FREE, 


A CATALOGUE OF CHEMICAL Hae 


L'LUSTRATED, CLASS IFIED, DESCRIPTASAVE 
Demy 8yo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
j * „FONDON, W.C. 





NATURE ; e > 


MINERALS AND’ STONE 
IMPLEMENTS. ; 


MR. BRYCE-WRIGHT begs to call the attention ofhis Glients and the | 
Public to his large Series 


MINERALS AND efONE IMPLEMENTS, 
from which single specimens can be selected. 
Elementary Collections of Minerals, Kossils, and Rock@from £Tupwards 
N.B.—These Collections obtained the Prize Medai, rhe. 
GENS AND PRECIQUS STONES OF EVERY ES@RIPTIOR. 


BRYCE-WRIGHT, 
Mineralogist ani Exvert in Erecious Stones, ` 
204, REGENT STREET, LONDON, W. 


J. ORME & 00., 
65, BARBICAN, LONDON. 


MANUFACTURERS 


AND 


IMPORTERS 











OF 
Scientific Apparatus 
AND ® 


CHEMICALS. 


BAKER'S 
PATENT CALORMIETER, 


A NEW APPARATUS 


For demonstrating to Science 
Classes problems in Specific 
Heat. 








































































































For full particulars write Othe 
SOLE AGENTS— 



























































Complete Price List a pee hae 
Chemicals, 2s. 6d. 


CABINETS FOR MINERALS, 
* FOSSILS, &c. 





6 DRAWERS, 20 INCHES HIGH wee Shea 215. 
ro ” 39 ” ” . vee wee 455S, 
8 ” 26 9 ” ve OB @ 285, 
I2 ” 39 LEJ e” 52s 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHIPLING PER DOZEN 


* "THOMAS D. RUSSELL, 
78, NEWGATE STREET, E,C. 


Exacelignt @opies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 

e grammes, Plans (up to Double-Elephant size), Shorth and, and 
Typ@Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fuid ink, used with ordinary pen and sas Anto; Circulars resemble 
written letters. Used at the House of Lards, 


AUTOCOPYIST ca, 
72, Lapdon Wall, London, and 52, Princess Stfeet, Manchester. 
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"ete ‘Seasbnable Delicacy.—With’ Stewed Fruit. 


BROWN’ & POLSON’S CORN. FLOUR 


AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 


NOTË. jw-Purchasers should insist on being supplied with BROWN & PORSON’S CORN FLOUR. Inferior kindg, 


è e e asserting fictitious claims, are being offered, 


No Boiler. 
No Explosion. 


















d 


It'requises no 
INSAN Skilled Labour, 

Wi ee ae ES Little Attention, 
No Nyisance. aom E VENNY A DAY Small C Cost to Work. 


WALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, e 
ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—118, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


W. H BAILEY & C9, ALBION WORKS. SALFORD 


LMN CHESTER 









No Danger. 











i May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Wedal, National gerh Soe 1883. 
.GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 
ve 
PRIZE MEDAL) EX ARVEY & PEAK, HEALTH 
AWARDED ley Appointment to the Royal Institution of Great Britain,} EXHIBITION. 
° SUCCESSORS TO W. LADD & CO., R 
. BEAK STREET; REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF, ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 
- WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Illustrated Catalogue, Revised Edition, per post 8a. 





Now Ready, Second Edition, ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885, Medium 8vo, Price 21s.» 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERIA ME DICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician and Lecturer on Materia 
Medica at St. Bartholomew's Hospital; Examiner in Materia Medica in the University of London, in the Victoria University, eh the Royal College 
of Physicians, London; Late Examiner in the University of Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPGEIA BY F. H. WILLIAMS, M.D., BOSTON; MASS. 
“Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . . Ás undoubtedly the best 


treatise on the subject in the English language. »_ British Medical Journal., 
tt The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and technical details, but a 


e 
scientific treatise worthy to be ranked with the highest productions in physiology, either in our own or avy other language. - . . - It is a book of study 
for the scientist and a work of reference for the practical phys sician.”—Lancet. 

“CA work which marks a“distinct epoch. a turning-point in the history of medicine, It is not a mere compilation . . . . but it is essentially a new 
departure breaking away from well-worn tracks into a new and almost unknown region.”—Aledical TMues and Gazette. e 


e BY THE SAME AUTHOR. 
DISORDERS. of DIGESTION : their CONSEQUENCES and TREATMENT.” This 


Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 8vo. ros, 6a. 


MACMILLAN & CO., LONDON. ó 








__@ e M 

SPECTACLES V. OPHTHALMIC g Profusely Illustrated. Price Sixpence ; by post, Eightpence., 

E RITIES. . : 
IERI GULA THE ENGLISH ILLUSTRATED 
WwW. JOHNSON, Ophthalmic O tician, received the HIGHEST and | 3 
ONLY AWARD granted for SPECTACLES in LONDON, Phtergational MAGAZINE. 
Babin ey hi t Oculists and Medical M i ° 
atronised Sy the most eminent Oculists an edical Men. t 
wW. JOHNSON, Optician to the University Hospital, Contents For AUGUS 
188, TOTTENHAM COURT ROMD., | STUDY OF A HEAD. Engraved By W. BiscomBE GARDNER, fram a 


Drawing by C. E, PERUGINI. (Fi@ntispiece). 

MY FRIEND JIM. Chaps. XIII. —XV. coupe By wer. Norris. 
° | IN LEICESTER FIELDS. By Austin Dolson (Illustrated). e 

AL THE DEATH OF PROCRIS. By EDMUND Gosse (I@lustrated). 
INF LIBLE MERE SUZANNE. By KATHARINE S. Macquoip. © 
ae a | REMEDY OL) CHES TER. By A.SRIMMER (illustrated). ’ ° 

WITH SIR ROGER DE COVERLEY—THE WIDOW (Mlus- 

For BAD LEGS, "BAD BREASiS,, OLD WOUNDS, SORES and DAYS oe S 


ULCERS. If effectually rubbed on the Neck and Chest, it curese) A GARDEN OF MEMORIES. Chaps. IV.—YV. (continued). By Mar- 
l 


“Remarks on Spectacles,” post-free. 








SORE THROATS, BRONCHETIS, COUGHS and COLDS; and for GARET VELEY. 


GOUT, RHEEUMATSM,. and all Skin Diseases it is unequalled, MACMILLAN °& CO., LONDON. t : 
3 
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MES 
; NATURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL 
LESSONS IN. By Professor BALFOUR STEWART, F.R.S., and 

W. W. HALDANE GEE, B.Sc. Crown 8vo. e 
ePart J.—GENERAL PHYSICAL PROCESSES. “6s. 
® Part I].—ELECTRICITY AND MAGNETISM. [In preparation. 
Part III.—OPTICS, HEAT, AND SOUND. Ux the press. 
A SCHOOL GOURSE OF PRACTICAL 
PHYSICS. ®By the same Authors. [Zn preparation. 
ON LIGHT. Beng she Burnett Lectures, delivered 
in Aberdgen in 1883-1885. By GEORGE GABRIEL STOKES, M.A., 
P.R.S., &c., Fellow of Pembroke College, ang Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. 
Nature or Licgut.—Second Course. N LIGHT as A MEANS oF 


INVESTIGATION? Crown 8vo. 2s. 6d. each. 
THIRD COURSE. Own tue BENEFICIAL EFFECTS OF 
e 


MECHANICAL @®HEORY OF HEAT. 


LIGHT. 


CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late , 


Fellow of Trinity College, Cambridge. Crown 8vo. Ios. 6d. 


HEAT. By P. G. Tarr, M.A., Sec. R.S.E., formerly | 
Fel&w of St. Peter’s College, Cambridge, Professor of Natural Philo- i 


sophy in the University of Edinburgh. Crown 8vo 6s. 


LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT, With 200 Engravings and Colcured Plates. Crown 8vo. 


qs. 6d. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACBARLANSSD.Sc., Examiner in Mathematics in the University of 
Edinhurgh. Crown 8vo. 7s. 6d. 


CHEMISTRY, 
THE STUDY OF CHEMISTRY, AN INTRO- 


DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 
© Johns Hopkins University Crown 8vo. 6s 6d. 


COMPOUNDS OF CARBON; or, Organic 


Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- ' 


fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 

THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FUSTER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiol gy in the Uns erally. of Cambridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 


Morphology in the University. Second Edition, revised. Edited b 
Apam SzevGwick, M.A., Fellow and Assistant Lecturer of Trinity Col- 


lege, Cambridge, and WALTER Heare, Demonstrator in the Morpho- , 
logjca? Laboratory of the University of Cambridge. With Illustrations. | 


Crown 8vo. ros 


COURSE OF PRACTICAI, INSTRUCTION 
IN ELUMENZARBY BIOLOGY. By THOMAS HENRY HUX- 
e LE@, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


COURSE @F ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec. R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Editicn, Crown 8vo. 7s. 


od. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF @HE MAMMALIA. By WILLIAM WENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
afid Ihysiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. 
of Hans Gavow, Ph.D , M.A., Legturer on the Advanced Morphology 
of Vertebrates and Strickland Curator iq, the University of Cambridge. 
Crown 8vo. ros. 6d. 


AN, ATLAS OF PRACTICAL ELEMENTARY 


BIOLOGY. By G. B. HOWES, Assistant Professor of Zoolegy. 


Nermal School cf Science and Royal School cf Mines. With a Preface l 


by Tuomas Henny Hvxzey, F.R.S. Royal 4to. ras, 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. Londen, 
Professor of Biology @ the Univerfity cf Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s, 6d. 


Ae COURSE OF PRACTICAL INSTRUCTION ! 


IN “BOTANY. BF. O. BOWER, M.A, F.L.S., Professor of 
Botany in the Univigsity of Glasgow, and SYDNEY H. VINES, 
RI.A., D.Sc, F.R.S., Fell.w and Lecturer, Christ’s College. Cam- 
bridge. Wigi a Weeface by W. T. THISELTON DYER, M.A., C.M.G., 
F.R.S., F.L., Director of the Royal Gardens, Kew. 


e Part L—PHA EROGAM/E—PTERIDOPHYTA. Crown 8vo, 6s. 


STRUCTURAL BOTANY, ° OR ORGAWO- j 


"GRAPHY OW THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxcnomy and Phytography, and a Glossary 


SRS; MACMILLAN. & CO. 


PHYSICS, | 


ON THE ! 


(Zn the press, 


F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal | 


Revised with the assistance . 


Se 


MANUM Sron STUDENTS, 


ISLANDS. By Sir J. D. HOOKER, K.C.S.I, C.B, M.D., F.R.S., 
D.C.L. Third Editio®, revisegie Globe 8vo. ros. 6d. © 
By 


FIRST BOOK OP INDIAN BOTANY. 
DANIEL OLIVER, F.R.S., &c., ¿Professor cf Bot€ny in Unisersity 
College, London, &c. With Illustrations. Extra fcap. 8v0.8 Os. 61 

DOMESTIC ROTANY: An Expogitione of the 
Structure and Classificati n of Plants, afd their Uses for Ford. 
Clothing, Medicine, aud Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 12 6d. 

EUROPEAN BUTTERFLIES, A®*HANDBOOK 

' OF. By W.F. DE VISMES KANE, M.A., M.R.I.A., Member of 

the Entomological Society of London, &c. With Copper Plate Illustra - 

tions. Crown 8vo. ros. 6d. 
LIST OF EUROPEAN RHOPALOCERA 

WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 

Reprinted from the Handbook of European Butterflies. Crown 8vo. 1s 


MEDICINE. = 
MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E, KLEIN. 


M.D., F.R.S., Lecturer on General Anatomy and Physi fagy in the 
Vith @21 


Medical school of St. Bartholomew’s Hospital, London. 
Illustrations. Third Edition, Revised. Crown 8vo. os. 


ANTHROPOLOGY. 


| ANTHROPO®OGY. An Introduction to the Study? 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
| 


A 


numerous Illustrations. Crown 8vo. 7s. 62. 


PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edinen 
p Crown 8vo. 6s. 
ı CLASS-BOOK OF GROLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geologæal Survey ¢ { 
i Great Britain and Ireland, and Director of the Museum of Practica’ 
Geology, London, formerly Murchis: n Professor of Ge Jogy*and M.ner- 
alogy in the University of Edinburgh, &c. With upwards of 200 Nea 
Illustrations, Crown 8vo. 108. 6d. 


| AGRICULTURE. 
; AGRICULTURAL CHEMICAL ANALYSIS, A 
| Handbook of. By PERCY FARADAY FRANKLAND, Ph.D.. 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra 
| tor of Practical and Agricultural Chemistry in the Norma! School uf 
i Science and Royal School of Mines, South Kensington Museu: 1. 
Founded upon Leitfaden für die Agriculture Chemische Analyse eon 
Dr. F. KROCK Crown 8vo. 7s. 6a. 


CKER. 7. 

POLITICAL ECONOMY. 
MANUAL OF POLITICAL ECONOMY. By 
| Right Hon. HENRY FAWCETT, F.R.S. Sixth Editi n, revis- 
with a chapter on “State Sucialism and the Nationalisazion of the Lan 3." 
and an Index. Crown 8vo. 12s. 

BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D.. Author «f 
“Money,” “ Money in its-Relation to Trade,” &c. Crown £o. 6s. 77 


MORAL PHILOSOPHY AND LOGIC.’ 


THE HISTORY OF ETHICS, OUTLINES OF. 
By HENRY SIDGWICK, M.A., LL.D., Knightbridge Professor of 
Moral Philosophy in the University of Cambridge, Author of “ ihe 
Methods of Ethics,” ‘The Principles of Pohtical Economy,” &e. 
Crewn 8vo. 3s 6d. 

THE ELEMENTS OF THE PSYCHGLOGY OF 

| COGNITION. By the Rev. ROBERT JARDINE, B D., D.Ss 

(Edin.), Ex-Principal of the General Assembly’s Coligge. Cagputra. 

Second Edition, revised and improved. Crown 8vo. 6s 6d. 

; STUDIES IN DEDUCTINE LOGIC. By the late 

W. STANLEY JEVONS, LL.D., MAY F.R.S. Second Editon. 


Crown 8vo. 6s. 


{ 
! > * ANCIENT GEOGRAPHY. 
{ 
| 


A 


MANUAL OF ANCIENT GEOGRAPHY. Tras- 
lated from the German of Dr. HEINRICH KIEBERT. Crown 5ve. 
5 o 


HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PE MLE. By JOHN RICHARD GREEN, M.A., LL.D.® late 
Honorary Fellow of Jesus College, Oxford. Withe Coloured Maps, 

| Genealogical Tables, and Chrenological Annals. Crown 8vo. 85.4.7 
rz6th Thousand. 


ANALYSIS OF ENGLISH H@STORY, bafed on 


Greef’s ‘‘Short History of ethe@English Peoplê.” By C. W. A. TAIT, 


of Botanical Terms.* By Professor ASA GRAY, LL.D. 8vo. 10s. 6@ M.A., Assistant Master, Clifton College: Crown Bvo. 35. 6d. 
e 
` E ° * * Other Volumes to follow. á 
} K Š MACMILLAN & CO., LONDON ° 
6 é ° 3 
œ 
. 
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TEE SCcHocL OF 


ELECTRICAL ENGINEERING, 


AND ° 


SUBMARINE TELEGRAPHY. 


e 
t2 PRINCES STREET, HANOVER SQUARE, LCNDON, W. ° ESTABLISHED IN 1868. “ee 
e .? . Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 

This Establishment igthe Largest School o E®ectrical Engineezing in the World, and embraces a greater range of subjects of instruction than any 
other. Wis also the only one in which a lengthened experience of the difgculties of combining an effective course oftuition in the theore ical portions of the 
subjeot, with thoPough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect? it differs from the 
theoretical teaching of a University or College course on the one hand, and from the purely practical knowledge picked ugby a rentices jp the workshops of 
an Electrical Engineét on the other, by being more thorough than either, while combining the advantages of both. Since th opening of the School, in 
1868, upwards of 3000 pupils have passed through it, many of w hom now hold very high posts inElectricalindustry. Atthe close of the Cour® of Instruction, 
an examination for the Certificate of the School is conducted by an examiner of high standing, unconne ted with the School. Pupils can enter at any, time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 

WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. è 

. Txsts MADE AND REPORTS FURNISHED.—The School is open daily, except Saturdays, from zo to 5. Copies of Testimonials from some of the most 

eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may be obtained by either peroral or writgen application to 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, à [459 
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Gwoup of Peristomes of Moss, Funaria hygrometrica, opaque «. 1 O Type Slide of Diatomaceæ, from Campeachy Bay, 50 different Species 8 6 
Fresh-Water Alga, Polysiphonia fastigiata, with Antheridia ... REEE EE) ‘lype Slide of British and Foreign Foraminifera, 50 different Species 
zo Examples of Pollens, separated on one Slide, all named .. w 8 6 in Groups, with names photographed beneath each Species® |... 21 © 
Very beautiful double-stained Sections of Endogen, Exogen, and Cheese Mites, Male, Female, and Larva, on one Slide ... sec: ines 720 
Acrogen Stems, on one Slide... ove see ons oes aw 2 6 Beautiful Longitudinal Sections of Tongue of Cat, double-stained I 9 
Skin of Horse, injected, very pretty... x 6 Hair of Wild Rabbit, Long. and Trans. Sections, on one Slide 20 
Archegonia of Marchantia polymorpha ro Ruby Sand, with Air and Fluid Cavities... eas -- s we I 6 
Antheridia of Marchantia polymorpha ro Jasper and Amethyst, very beautiful for Polariscope +. wP wes & 6 
Very perfect Slides of Queen Bee .. 5 o | Very. pretty grouped Slides of Heliopelta, mounted opaque for 
Very perfect Slides of Scorpion Fly... ase ace es sts 20 Lieberkuhn ... oe ove Sas ss e su dag om I 6 
Very beautiful Slides, with about 150 various Diatoms on each 5 0 | e « 


e Any of the above forwarded by return on receipt of Remittance for Price. z 
CLASSIFIED LIST of 40,000 first-class Specimens, ILLUSTRATED CATALOGUE OF MICROSCOPES AND 
e APPARATUS. Either of the above sent post free on application to 


W. WATSON & SONS, OPTICIANS TO HER MA¥ESTY’S GOVERNMENT, 
313, HIGH HOLBORN, LONDON, C. ane 
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“ To the solid ground 





. A WEEKLY ILLUSTRATED JOURNAL OF, SCIENCE 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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NEW, LANTERN MICROSCOPE. 
OXYHYDROGEN or ELECTRIC Licut 
(Wright and Newton's Patent.) 







SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


° 
With Bime-light this Instrument shows a Flea x5 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Pgrtjgulars and Report of Royal Microscopical Socety 


ontipplic#tion. 
NEWTON & CO.,, 


OPTICIANS 1 THE QUEEN AND THE GOVERNMENT. 


For COLLEGES, INSTITUTIONS, &C. SPECIAL OPTICAL APPARATUS FOR 
PoLariscorv, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 
3, FLEET STRFET, LONDON, E.C. 


” SEISMOGRAPHKS. 


These instruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Observatory of the University 
of Tokio, where some of them have been in use since 1880, The forms now 





MAKERS OF EVERY DESCRIPTION oF SCIÊNTIFIC AND PHYSICAL APPARATUS | 


offered contain pany improvements in detail, suggested by experience of + 


earthquake measurement in Japan. 


_A fully-illustrated description and list of prices will be sent on applica- 
tion. 


«THE CAMBRIDGE SCIENT¥FIC INSTRUMENT CO., 
Campridge. 
ThogeystoLoafgar AÑT OF NEVER FORGETTING 


unlike Mnemonics, ‘His method ås physiological and scientific in 
othe highest degres DE. WILSON? MEDE hele n 


ette gave me a new 

memory T UDAH P. BENJAMIN, 

Q.C. “It is a perfect memory ByB- 

tem.”—The Weeldy Budget, “By ita 

instrumentality I mastered on zb- 

aA ~struseand extensive Work of Scienca 
AND If I had read it 100 


on . 
e times by my natural memory I could 
S U CC E S S not have known itso well,” —C. SAL- 
MON, Esq. ha arery Inama proof 


to zayaelf that $our Method is really the İnstantansous of Learning 
L'ABBE MALA Y. ~“ As to the ‘Never 
Fo etting, J uite agrea with the justice of the claim.” —MAJOR 
R8. “You mise nothing gut what you fully carry out.” — 
* REY. - NIQHOLSON. Great Inducements to Correspondence ond 
Office Cl and Privai Epis. tus post free from 
BOF. LOISETTE, 87, N ‘ord Street, London. -` 








OUR 





aren owe cose 
HOW TO USE OUR EYES, 
HOW TO PRESERVE THEM, 


INFANCY TO OLD AGE, 


WITH SPECIAL INFORMATION + 
ABOUT SPECTACLES. 
By JOHN BROWNING, 
F.R. A.S., FARMS.) &C 
With 55 ILLUSTRATIONS. Price 1s. “Cloth. 


Extracts from Notices of the First Edition :— 

“ ‘How to Use Our Eyes,’ by John Browning, 
F.R.A.S., is a thoroughly practical little manus! ” 
— Graphic. 


F i j 8 vi lve many a useful hint to those who enjoy 
— good eyesight and wish to preserve it, and gives 


the advice of an oculist to those obliged to wear 
spectacles."—Pall Mall Gazette. 


Cuatro & Winvus, Piccadilly, London, W., and 
all Booksellers. 


Sent free for rs. 2d. by the Author, 
JOHN BROWNING, 
63, STRAND, LONDON, W.C. © 





NEGRETTI AND’ ZAMBRA, 


SOLE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 ros., 


With a supply of Charts. 


NEGRETTI 
-ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO THE QUEEN, e 
HOLBORN VIADUCT. 
Branohes :—45, Cornhill; 
122, Regent Street, London. 
Illustrated Descriptor 
Post Free. 


aaa I 
NEGRETBI &'ZAMBRA’S œ ! 
Large Illustrated 1 
Catalogue, 
600 Pages, 
1200 Epgravings, 
Price 5s. 6a. 


| Silver Medal 

=E. awarded 
Inventions 

Exhibition, 1885. 





















yin 


cx ° s NATURE ° 





e s o— —#& 
BRITISH, ASSOCIATION 
* Yor THE 


_* ADVANCEMENT OF SCIENCE, 


22, ALBEMARLE STREET, ONDON, W. 


The NEXT ANNUAL GENERAL *MIEETING will be held a 
BIRYINGHAM, commencing on WEDNESDAY, SEPTEMBER 1. 
. 


°° PRESIDENT-ELECT, 


© Sir WITLIAM DAWSON, C.M.G., M.A., LQ.D., F.R.S., F.G.S., 
e Principal of McGill College, Montreal, Canada. . 


NOTICE TO*® CONTRIBUTORS OF MEMOIRS.—Authors are 
Tequesied to give early notice of their intention to offer Papers. 

nformation about® Lodgings and other Local Arrangements may be 
obtained from the Local Secretaries, Birmingham. 


A. T. ATCHISON, Secretary. 





BRITISH ASSOCIATION 
FOR THE 


ADVANCEMENT OF SCIENCE. 
BIRMINGHAM MEETING, SEPTEMBER 1886. 
. SPECIAL NOTICE. 


9 order to place the General Body of Members and Associates on an 
equal footing with regard to the choice of seats in the Town Hall for the 
Evening Meetings, the tickets will be allotted by ballot. After the requisite 
provision has been made for the Officers of the Associgtion, the names of all 
other Members and Associates who have signified their intention to attend, 
and have paid their subscriptions before 6 p.m. on Monday, August 30, will 
be included in the ballot Those wishing to sit together are requested 
to notify their desire in making their application. 

All communications should be addressed to the Local Secretaries, Council 


House, Birmingham. p 
H. W. CROSSKEY, } Local 


J, B. CARSLAKE, Hon. Secretaries. 


C. J. HART, 








BEDFORD COLLEGE, LONDON 
(For LADIES), 8 and 9, York Place, Baker Street, W. 


The SESSION will begin on THURSDAY, October 14, 1886. 

One ARNOTT SCHOLARSHIP, tenable for One Session, will be 
awarded by Open Competition in October. 

A PROFESSOR'S SCHOLARSHIP anda COURTAULD SCHOLAR- 
SHIP, both tenable f r One Session. will be awarded to Candidates not 
already in the College. and not more than 18 years of age. 

Names to be sent in before September 30. 1886, and all inquiriesaddressed 
to the Hon. Sec., at the College. 

e B SHADWELL, Hon. Sec. 
og ene ee 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION will open on MONDAY, October 4, with an 
Introductory Address by Dr. C. Y. BISS, M.A. 

After the Lecture the Prizes awarded during the past Winter and Summer 
Sessions will be distributed. 

TWO ENTRANCE SCHOLARSHIPS of £100 and £60 respectively |, 
will be competed for on SEPTEMBER 30 and following days. 
@ For Pr.:spectus or further information apply to the Dean or the Resident | 


Medical Officer, at the Hospital. 
e A. PEARCE GOULD, M.S., Dean. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1886-87 will COMMENCE on FRIDAY, October 1, 
1886. By that date the New College Buildings will be ready for occupation. 
The very extensive additions that have been made to the School Premises 
will&fford c@mplete provision for the teaching of all branches of Medical 
Science, the accommodation provided being more than double that which 
was provided in the Old Building®. An inaugural ceremony will take place 
of which due notice will bẹ given. : 

FOUR ENTRAN CE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for competition at the end of September to new Stgdents. 
Fees for Lectures and Hospital Practice, ba Guineas in_one payment, or 
xgo Guineas åp three instalments. All Resident and other Hospital Appoint- 
ments are free, ang the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-@urgeogcies, One 
Accoucheurship, and One Receiving-Room Officer. Four Dressers and Four 
Maternity Pupils also reside in the Hospital. Special €lasses for the Pre- 
Jimipary Scientific and Intermediate M.B. Examinations of the University 
of London, and for the Primary amd Pass Examinations for th® Fellowship 
of the Royal Cofege of Surgeons of England are held throughout the year. 
Special entries may be made for Medica’ and Surgical Practice. 

The Lpndon Hospital is now in direct communication by rail and tram 
with allpartsof the Metrop@&is, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railyayg have Stations withing: minute’s 





walk of the*Hospital and College. ° 
Ror prospectus and particula apply personally or by letter to 
e MUNRO SCOTT, Warden. 
e 
8 
ry 


. ©. 
[August 5, 1886 
—@*— 


LIVING SPECIMENS FOR THE MIGROSGGPE. 


GOLD MiDAL awarded at the FISHE IES*EXHIBITION to è 
THOMAS’ BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers gLeptodora hyalina, with drawing 
and description. He also sent out Lucerngria auricula, Cristatella mucedo, 
Hyalodaphnia Kahlbergensis, Daphnia reticulata, Utricularia minor, Hydro- 
charis Morsus-ranz, Volvox globator; also Hydra, Vorticella, Ameeba, 
Crayfish, and other Qpecimens for (Huxley and Martin’s) Biological Labora- 
tory work. ° e. k 

Weekly Announcements will be made in this place of Organisms T, B. is 
supplying. 


r “7% 
Specimen Tube, One Shilling, poste free. 
Twenty-six Tubes in Course of Six Moths for Subscrigtion of Si 1s. 
or Twelve Tubes /8r 10s®6d. : 
Portfolio of Drawings, Eleven Parts, rs. eadh. 


MORPHOLOGY OF THE CRUSTACEA. 


The following interesting and rarely-observed objects, stained and mounted 

in balsam without pressure, 1s. 8d. each :— È, 
The Curious Zoëa of “ Porcellana platycheles.” 
Do. of Plated Lobster, ‘‘ Galath@.” 
Do. of Great Edible Crab, ‘‘ Cancer pagurus.” 
Do. of Shore Crab, “ Carcinus mænas,” 
Megalope Stage of ditto. 
Young of Hermit Crab, “Pagurus bernhardus.” 
Zota of Prawn, and Mysis Stage of ditto.’ 


SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for Museum, Laboratory, and Microscope, 
Two Stamps. (467 











12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA.. 


Carefully Selected and Named Specimens. e 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 
The x2 Slides post free in Box for ros. 9d. 


EDWARD WARD SF.R.M.S., °. 
249, OXFORD STREET, MANCHESTER. [503 


OWENS COLLEGE, MANCHESTER. 


The Professorship of Chemistry will be vacant on September 29 next 
through the resignaticn of Prof. Sir H. E. Roscoe, M.P. 

The appointment of the new Professor will be made as early as possible in 
the Michaelmas Term. 

A statement of the Terms and Conditions of the Professorship will be for- 
eal on application to J. G. Greenwood, LL.D., Principal of the 

ollege. 

Candidates for the Chair are invited to forward applications and testi- 
monials addressed to the Council of the College, under cover to the Registrar, 
not later than TUESDAY, August 31 next. 


HENRY WM. HOLDER, M.A., Megistrar. 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL. es 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1886-87 will commgnce on OCTOBER 3, 
when an Introductory !Address wig! be delivered by J. S. BRISTOWE, 
M.D. (Lond.), F.R.S., LL.D., at 3 p.m, 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competition. 
The Examination will be held on the 4th, 5th, and 6th of October, and the 
subjects will be Chemjstry and Physics, with either Botany or @pology at 
the option of Candidates. 

Special Classes are held throughout the year for the “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinatipns wf the 
UNIVERSITY of LONDON. r 

All Hospital Appointments are open to Students withoutextra charge. 

Scholarships and Money Prizes ot considerable value are awarded at the 
Sessional Examinations, as als@several Medals. 

The Fees may be paid in one sum or by instalmegts. Entries may te 
made to Lectures or to Hospital Practice, and special grrangemeyts are 
made for Students entering in their second or subsequent years ; also for . 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary’s office. 

rospectuses and all particulars way be obtained from the Medical Secre-@ 
tary, Mr. GEORGE RENDLE. 
e W. M. ORD, Dean. 
-e 


THE MASON COLRLEGE,e’ 
BIRMINGHAM. : 
APPOINTMENT OF DEMONSTRATOR IN® PHYSIOLOGICAL 


DEPARTMENT. š 
Tye Council invite Appli@itions on or before SEPTEMBER 1, 1886, for 
the above Appointment, the duties of which will commence on Octobes 1. 
Particulars of the stipend and conditions will be sent @n application to the 
Secretary, Mr. G. H. MORLEY, the Mason College, Birmingham, to 
whom all applications for the Appointment should be sent. » : 
J. THACKRAY BUNCE, President of the Council. 
e 
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SELBORNE SOCIETY for the PREVEN- 

TION of WORKS of WANTON PEST RU CTION.—For Particulars, 

e address Gro. A. Musgxave, Esq, F.R. G.S., 45, Holland Park, 
London, W. 


MATHEMATICS Wanted, an Honours 
Man to give 12 Lessons at his house (London) i in August, and take Cor- 
respondence Class afterwards. State lowest terms at once to F.CS., 

e 43, Clarendon Park Terrace, Edinburgh. e 











A LADY GRADUATE (B. Sc.) in High 


Honours of the Londow University would be glad of work in which 
Scientific Knowledge would be of use. Translations of Scientific 
Articles, Essays, &c.—Address B.Sc., Office of NATURE. 

e. 


CABINETS FOR MINERALS, 
FOSSILS, &c. 





6 DRAWERS, 20 INCHES HIGH no ue s. 218. 
ro ”? 398 » > veer weer Sasa: ASS; 
8 ” 26 ” ” See: ade? “Ses. 2886 
12 ” 39 ” ” 528 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 


THOMAS D. RUSSELL, 


78, NEWGATE STREET, E.C. 


SIX PRIZE, MEDALS 
AWARDIPNE FOR GEOLOGICAL COLLECTIONS 
GeologicatCollectionsespecially adapted forTeaching assupplied to ) Science 
and Art Department® and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals sare arriving from all parts for selection of 
P gle Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 


New Catalogues and Lists onapplication to— 
JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
‘Established 27 Yearsin London. 





ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. Pe S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


tudente Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 
mens, fromggos., or of Recent Shells, 120 Genera, 42s. 


Cornish Minerals a Specialty. Chard€teristic Rock-sections from xs. 6d. 
APPARATUS SUPPLIED, LESSONS GIVEN. 


A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS, 
° including Tuntcata and HOLOTHURIA. 
—e— 


„BEAUTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of ghe large number of Specimens 
has just received, comprising— 

ARGYRODITE, ZUNY ITE, ExtraordiMary Fine Crystals of CERUS- 
SITE, PYROMO®PHITE, DESCLOIZITE, STOLZITE, AR- 
GENTITE, S EPHANITE, F OWLERITE, RED VANADINITE, 
OWAROWIT Canapa, TOPAZES from Pike's Prax, and Brilliant, 
Doubly-Terminated RUTILES. 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOON STONES, Very Large CHALCEDONY containing 


e Tavid. 
$ FOSSILS, RQCKS, and M6CROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


Cat&Locurs ON APPLICATION. 


. "SAMUEL HENSON 
277, STRAND, LONDON, 
. e OPosite Norfolk Street. 








CHEMICAL, APPARATUS, Wholesale, 
Retail, for Col ges, Schools, and Chemical Works. New Catalogue of 
go pages gnd 500°clear Mustranons; post free, 2d.—WILLIAM 


HUME, x, oT ofan Street, Ed: nburgh. 


. Nov Ready. Price 5S. 


THE JCURNAL OF JHE ANTHROPC- 
I OGICAL INS11TUTE OF GREAT BRITAIN AND IRELAND, 
Vol. xvi., Part 1, Avgist 186, contains Peyus, by Viera Car y 
F.RS, J. G. Garson, M.D., Trof. A. ®l: ca iden FR s Ww 
Howitt, F.G.S., Aco'pl us Mann, Arthur J. Evers, Ma. WH tex 
ning, FG Sa R. Bige Fortea F.G.S., Capt. C. R. Cæccr, R.E h a° 
John S. Billings, M.D. e 


London: TRUBNER x CO., Ludgzaté gill. . 





Profusely Ilustrated: Price ket by postg E ightgente. 


THE ENGLISH ILLUSTRATED 
MAGAZINE. . 


ConTENTS For AUGUST :— 


STUDY OF A HEAD. Engraved by W. Biscowne Garpnie, frem a 
Drawing by C. E. Peruaini. (Frontispiece). 

MY FRIEND JIM. Chaps. XIII.—XYV. (ccntinued). By W. E. Noi is 

IN LEICESTER FIELDS. By Austin Dopson (Ulustratgd), 

THE DEATH OF PROCRIS. By Epmunv Gosse (I!lustrated), 

MERE SUZANNE, By KATHARINE S. Macqvoip. 

OLD CHESTER. By A. Riser (Illustrated). 

DAYS WITH SIR ROGER DE COVERLEY— 
trated). 

A GARDEN OF MEMORIES. Chaps. Iv. —V. (continued). 
GARET VELEY. 


THE WIBOW (Iia 
e 
hy Man- 


WACMILLAN & CO., LONDON. bs 


On the rst of every ; Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
FREDERICK Bonn, F.Z.S. oun A. Power, M.D. 
Epwarp A, Fitcn, F.L.S. ° . JENNER WEIR XE L.S. 
F. BUCHANAN WHITE, M.D. 

Contains Articles by well-known Entomologists on all Braaches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes oo ° 
Habits, 'Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicates and Desiderata. 

Numerous WOODCUT ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LITHOGRAPHED and Curomg- Litxo: 
GRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively amor 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attention: of Land Agentsisdirectedtothe AGRICULTURIST 
as cne ofthe best existing papers for Advertising Farms to be Let and Estate» 

or Sale. 

Advertisers addressing themselves to Farmers w find the AGRICUL. 
TURIST a first-class medium for reaching that Clas: 

Price 3d. By post 3ġďd. Annual Subscription, payabiet in advance, 14@ 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15, KREMLIN DRIVE, TUE BRCOK, VIVERTOOL. 
Disarticulated Skulls of Mammals, Birds, Reptiles, and Fish. 





% THE HORSE AND HIS RIDER,” 
A STUDY IN COMPARATIVI? OSTEOLOGY ; 


exhibited at the LivexrooL INTERNATIONAL 
EXHIBITION, Gallery A. 


HOw & CO.’S -° 


> 0 . e 
cascaae Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
* WALKER’S SPECIFIC GRAVITY BALANCE FOR ROGKS 
AND MINERALS. : 
HOW & CO.’"S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchgtones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, B@alts, Tachylites, "Trachytes 
Andesite, Porphyrites, Rhyglites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c., price 1s. 6d. each, 
JAMES HOW & CO., 73, Farrfyopon STREET, Lonpon? 
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‘WATTS’ MANUAL OF CHEMISTRY 
g (BASED ÔN FOWNES’ MANUAL). 


PHYSICAL AND: INORGANIC CHEM- 
ISTRY., 9s. E 


CHEMISTRY of CARBON-€OMPOUNDS; 
or, ORGANIC CHEMISTRY. Édi&d by Dr. TILDEN, F.R.S., 
Professor of §lfemistry in the Mason College, Birmingham. 10s. 


t9 London: J. & A. CHURCHILL. 


s ° Just Published, price ros. @ 


STUDIES FROM THE BIOLOGICAL 
LABORATORIES OF THE OWENS 
COLLEGE. Vol. I. 

Edited by Prof. MILNES MARSHALL, M.D., D.Sc., F.R.S. 

J. E. CORNISH, 16, St. Anne's Square, Manchester. 


MACMILLAN’S MAGAZINE, 
No. 322, for AUGUST, Price 1s., CONTAINS— 
1.— ELECTION NOTES. By GOLDWIN SMITH. 
2.—LA FONTAINE’S FABLES. By ARTHUR TILLEY. 
3—AN AUSTRALIAN VIEW OF “OCEANA.” By B. R. WISE. 
4-—BALLAIRAI DURG. 
5.—CHARLES LAMB. By AUGUSTINE BIRRELL. 
6. PAUSANIAS AND CLEONICE: By F. T. PALGRAVE. 
7.—THE LAND OF BURNS. By THOMAS DYKES. 
8.—THE GORDON BOYS’ HOME. By Lieut.-Colonel ARTHUR 
e COLLINS. 
9.—THE WIODLANDERS. Chapters XIV.—XWUIL. By THOMAS 
HARDY. 


MACMILLAN & CO., LONDON. 


° THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series, Edited by J. E. Harrine, F.L.S,, F.Z.S., Member of the 
fo British Ornithologists’ Union ; contains— 

triginal Articles by well-known naturalists ın every branch of zoology ; 
habits of animals; arrival and departurg of migratory birds; occurrence of 
rare birds; glistribution and migration ‘of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollwsca, with remarks on the haunts and habits of the species; and 
otner matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoologica? 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 




















ue JOHN VAN VOORST, pA Paternoster Row. 
THE ENTOMOLOGIST’ S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Doucras, R. MCLACHLAN, F.R.S., 
E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

eo London: JOHN VAN VOORSI, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors atthe above 
address. . 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &e.—C. HERBERT, English and Foreigr®Bookseller, 319, 
Goswell Road, London, E.C. Cataloguefree onreceipt of twostamps, 
Libraries, Qld Books, and Parchment purchased. 


WEAK AND DEFECTIVE SIGHT. 

SPECTACLES scientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITE'S, 
Opticians to the Queen, 416, Strad, London, W.C. Mr. Ackland has for 
the last thirty years made gn especial study of the optical means necessary 
to remedy the defects of the astigmatic or weak-sighted eye, and this experi- 
enoe, combined with his medical knowledge, te 
relieve even the otherwise hopeless cases. Sufferers should read his 
pamphlet, ‘‘ Slints on Spectacles,” sent post-freefor six stamps.— 416, Strand, 
‘London. e 


The volumes coin- 











e -£ k> 
M athematical Ipstrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

2 ofeBvery Description. 
Of the Highest Qualit} and Finish, at the most Moderate Prices 
è LlMstrated PriceeLisé Post Free. e 
W. F. S. obtained the cnly Medal in the Great Exhibition of 1862 for Excel- 
lené of Construction of Mathe@atical Instruments. 


Address :—-GREAT TJJRNSTILE, HOLBORN, LONDON, W.C. 
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| DAVID MACBRAYNE, 419,, HOPE 





DAVEY SAFETY MOTOR. 


*(DAVEY’S PATENT.) 
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Bumping Water 


Driving Small Machinery. 





Cost of fug one farthing per horse- 
power per hour. 
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ORN, DAVEY, & CO., LEEDS. tso 


R. & J. BECKS - ; 
NEW MICROSCOPE, 


“THE STAR” 












e PRICES, | L sad 
Stand, with 1-in. Object- 

glass o. se e ee ee DD OO 
Stand, with 1-in. and }-in. 
Object-glasses ... ... «. 3 8 0 


Stand, with 2 Eye-pieces, 4-in. 
and in. Object-glasses, 
Fine Adjustment, Iris Dia- œ 
phragm, Double Mirror, in 
wo w 44 0 


Case se see vee 

: es a 

Full Descriptive Pamphlet sent 
Application to 


R. &J. BECK, 68, Cornhill, London, E.C. ` 


GOLD MEDAL, 
Internatidnal Inventions Exhibition, 1885, ` 


SUMMER . 





ee 
GLASGOW AND THE 
HIGHLANDS, 
(Royat route vid Crinan and 
Caledonia Canals.) 


TOURS 


Royal Mail Steamer “ COLUMBA” or “IONA ” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m.,® 
in connection with Express Tyains from London and the 


me meee IN SCOTLAND 


ing passengers 
for Oban, Fort : 

William, Inverness, Lochawe, Skye, Gaivloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Officml Guide, 3d. 5 
Tilystrated, 6¢. and 1s. by post, or at Railway Bookstalls 
throughout England. Time Bul with Maps and Fares 
free from the owner, s 


ie ae 


9 D 


e . 
August 5, 1886] 


2 -a 


© NATURE 



































































































































































































































































































































































































































































































































i mS 
en a Tah (om 
saw 7 i Tart ThA 
S TAE : = i i 
3 Fi 





























TR 
z A 


























feluli ee x 





























































































































































































































































































































































































































































































































































































































































THOS 











ao 
e o 
e 
A & Pl e Ô 
: f ; 
i h, 
=a -= Hl = A 
l Ml 
i He 
; l e 
J ee 
E T, FLETCHER. WARRINGTON. 
FEAT ATER TPT i P SULLAN Speer Para 2 
p Mi TIAA AN 
A =| i { j SN 
Lone FATT TL AO Bindi eT paren tee. F = 
rT F j j T] di A tl a p) 
& oe si i il 
s > | hil oa al Wt i Kg 
i f ean and hi l ; 
ee mire A 
CO lA Et NGAI Weta tt 
M Eai] 
O UU at a a iti. 



























































ae 





Several 
Patterns of Gas Fires are 









































AND IMPROVED . 
PATTERNS 


L GAS HEATING APPLIANCES 


NOW READY. 


Important New 


in Preparation, 


A NEW AND COMPLETE LIST 


OF THESE WILL BE READY 
EARLY IN SEPTEMBER. 


. FLETCHER, 


b* s THYNNE STREET, WARRINGTON.’ 
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-No Boiler. . 


No Explosion. 





It requires nọ | 


SALFORD 
Skilled Labour, 











WH.BAILEY & (Ñ, ALBION Works. 
ese ean MANCHESTER 


SEE AGS 


Se rae) 












No Danger. TTC SEE ene X wel ‘Little Attention, 
He ARN 1 es ; Paste FORM J 
No Nuisthce. S t PENNY AO VEENEMA small. Cost to Work, 





Seasénable Delicacy—With Stewed Fruit. è 


BROWN & POLSON’S CORN. FLOUR 
AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 


NOTE.—Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. ® Inferior kinds 











asserting fictitious claims, are being offered. “ 
—— 0 = 
PRIZE MEDAL] HARVEY & PEAK, HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain,] EXHIBITION. 
° SUCCESSORS TO W. LADD & CO., ° 
? BEAK STREET, REGENT STREET, LONDON, W. 
e MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR ' 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


WIMSHURST AND VOSS INDUCTION: MACHINES 
i OF IMPROVED PATTERN. % 
Illustrated Catalogue, Revised Edition, per post 8d. 


PAPERS FREE FROM ARSENIC.- 


WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
ARE THE ORIGINAL MAKERS OF A bd 
ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 


May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 











Now Ready, Second Edition, ADAPTED TO THE NEW BRITISH PHARMACOP(EIA, 1885, Medium 8vo, Price 2ts. 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATE RIA MEDICA 
By T. LAUDER BRUNTON, M.D., D.Sc, F.R.S., Fellow of the Royal College of Physicians; Assistant Physician and Lecturer on Materi 
Medica at St. Bartholomew's Hospital; Examiner in Materia Medica in the University of London, ir the Victoria University, and in the Royal Colleg 
of Physicians, London; Late Examiner in the University of Edinburgh. 

_ , ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., BOSTO®, MASS. S 
“Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . . is undoubtedly the‘best 

treatise on the subject in the English language.”—British Medical Journal, . e., - y 

‘The work has little in common with the old-fashioned books on materia medica. It is not a mere collectign of dry facts and technical details, but a 


scientific treatise worthy to be ranked with the highest productions in physiology, either in our own or any other language... . . It isa book of study® 
for the scientist and a work of reference for the practical physician.”—Lancet. oa r T nra ? 
‘CA work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation... . but it is essentially a new 


departure breaking away fom well-worn tracks into a new and almost unknown region.” —Jedical Times and Gasette. 
BY THE SAME AUTHOR. ° e 
DISORDERS of DIGESTION :° their CONSEQUENCES and TREATME NT. This 


Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 8vo. ros. 6a. 


° MACMILLAN & CO., LONDON. e 
e 
LAMP & 








PEIOTOGRAPHEHY. 
WOOD’S TRAFALGAR DRY PLATES 
ARE UNSURPASSED. 


When over- or under-exposed they can be controlled with @ettg results 


than any other make. È FATENT 
e A PHOTOGRAPH AND HOW TO e Silico-Carbon Acidless 
TAKE IT. 
By ONE WHO KNOWS. ° ° . ae 
With Catalogue of Photographic Apparatus, PosteFree, One Stamp. z MICROSC (H work. 
° E. G. WOQD, 74, Cheapside, All vomplete %5. 
e 








AND 
HORNE, THORNTHWAITE, & WOOD, 
= 4&6, Strand, London ; 


5 ABSO a e 
WwooD (Late ABRAHAM), e p 4-6Grafton St., Gower st., 
20, Lord Street, Liverpool. LONDON, W.C. 


COXETER & SON, 
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BEST BLACK INK KNOWN. |FRY’S PURE- 
í : DRAPER’S*INK (DICHROI J? e . e 
* DIFFERING FROM ANYTHING ELSE EVER PRODUCED. CONCENTRATED 7 C O GOA $ 
writing become age ind when fhis lok ap need i has been adopted by So LUR E 
rE ee EE ge ireland, ni Prepared by a new and special scientific proçess 


e 
Flows easily om the Pen. 


It yrites almost instantly full Black. ii e. A 
4 Blotting-paper may be applied at the | Securing extreme solubility, and developing 


es not corrode Steel Pens. 














Ts cleanly to use, and not liable to Blot.!_ moment of writing. the finest flavour of the Cocoa. 
Can be obtained in London@through Messrs. BARCLAY & Sons, Farring- be © 
don Street; W. Eewarps, Old Change; F. Newsery & Sons, Newgate Oa en te 
Street; J. AusTIN & Co., Duke chan Liverpool; and to be had of all INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
tjoners. 
BEWLEY & DRAPER (Limited), Dublin, DENT S NEW ILLUSTRATED 
7 pm q CATALOGUE of HIGH-CLASS 


SECOND EDITION, WATCHES and CLOCKS al 
GRIFFI 7 WATCHES. REDUCED PRICES, sent posi 


N’S 
CHEMICAIT* HANDICRAFT. free on application to Ke DENT 


and Co., Makers to the Queen, 
PRICE 4s. 7d. POST FREE, 


61, STRAND, LONDON, W.C., 
A CATALOGUE OF CHEMICAL APPARATUS; 





é or 4, ROYAL EXCHANGE, 
LLUSTRATED, CLASSIFIED, DESCRIPTIVE. ACCIDENTS OF DAILY LIFE g 


Demy 8vo, 480 pp., Illustrated with z, 600 Woodcuts. INSURED AGAINST BY THE 


Most Complete and Cheapest List of Apparatus. Railway Passengers’ Assurance Company, 
JOHN J. GRIFFIN AnD SONS 22, GARRICK STREET, (Established 1849) 
e . *gLONDON, W.C. e 


64, CORNHILL, 
ExcellenteCopies of the actual, natural Handwriting, also = n 3 








ital ws. on e e 
of Drawings, Musfe, even of elaborate Sketches, Pro- ae ae Sy fee 3 A aay 
grammes, Plans (up to Double-Elephant size), Shorthand, and . 5 
Type-Writing are easily, quickly, and cheaply produced by the Compensation Paid Sor 112,000 Accidents, 
° S £2,215,000. ” 
Chairman .. e HARVIE M. FARQUHAR, Esq, 
r Apply to the Clerksat the Railway Stations, the Local Agents, or 
aN A , a West-End Ofice—8, Grand Hotel Buildings, W.C.; 
Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble ? ? f 
written letters. Used at the House of Lords, &c. ORAT THE 
AUTOCOPYIST CO., Head Office—64, Cornhill, London, E.C. E 
72, London Wall, London, and 52, Princess Street, Manchester. WILLIAM J. VIAN, Secretary. 





Now Ready, in Crown 8vo, price 35. 6d. each. 
“ An important series of volumes on practical politics and legislation.”—Daily News. 
“An admirable idea.” —-British Quarterly heview. 


“In, thes series the public have the means of acquiring a great deal of information which it would be difficult to find in so 
convenient a form elsewhere.”—.S/, Fames's Gazette, 


_THE ENGLISH CITIZEN: 


A SERIES QF SHORT BOOKS ON HIS RIGHTS AND RESPONSIBILITIES. 
> Pdited by HENRY CRAIK, M.A., LL.D. 
This series is intended to meet the demand for accessible information on the ordinary conditions and the current terms of our® 
political life. The volumes deal with the details of the machinery whereby our Constitution works, and the broad lines upon which it kas 


been constructed. The books are intended to §clect and sum up the salient features of any branch òf legislation, so as to place 
the ordinary citizen in possession of the main points of the law 


ONE) 

1. CENTRAL GOVERNMENT. H. D. TRAILL, | 10. The STATE and the CHURCH. Hon. 
D.C. L., late Fellow of St. Joln’s College, Oxford. | ARTHUR ELLIOT, M.P. j 

2. The ELECTORATE and the LEGISLATURE. tr, FOREIGN RELATIONS. SPENCER WAL- 

POLE, Author of “The History of England from 1814,” 


Enfgland frdin 1815.” | 12. COLONIES and DEPENDENCIES. (1) India. 
3. LOCAL GOVERNMENT. M. D. CHALMERS, | J. S. COTTON, late Fellow of Queen's College, Oxford. 


M. A., Barrister-at-Law, (2) The COLONIES. E. J. PAYNE, Fellow of Uni- 
4. The NATIONAL BUDGET: The NATIONAL ! versity College, Oxford. 


* DEBT, TAXES, aad RATES? A. J. WILSON. 13. JUSTICE and POLICE. By F.,W.*MAITe 


5. The STATE in its RELATION to EDUCATION. LAND. . 
HENRY CRAIK, M.A. @xon., LL.D. Glasgow. 14. The PUNISHMENT and PREVENTION of 


T. H. FARRER, Bart. Directors of Prisons, Inspector-eneral of Military Prisons, 


7. The rant its RELATION to TRADE. Sir *R.E., Çhairman of Coinmissioners of Prisons, Chairmaneof 
8 The STATE in RELATION tp LABOUR. W. | 
e 


Surveyor-General of Prisons. 


f 
6. The POOR LAW. Rev. T. W. FOWLE, M.A. | CRIME. By Col. Sir EDMUND DU CANE, K.C.B., 
| 


TANLÈY JEVONS, LL.D., M.A, F.R.S, — @ z 
9. The LAND LAWS. F. POLLOCK, Barrister-at- ° e s . 
Law, M.A., Hons LL.D. Edin. ; Corpus Christi Professor es INE REPARATION, 
of Jurisprudence in the University of Oxford; late Fellow | The NATIONAL DEFENCES, By Col. MAURICE, 
of Tring Collage, Camb. ° i R.A. E 
; ° . MACMILLAN & CO., LONDON, J 
é ° 
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MESSRS. MACMILLAN & G0.’S MANUALS For $ 


. NÅTURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS IŅ. By Professer BALFOUR STEWART, F.R.S., and 
ww. HA®DANE GEE, B.Sc. Crown 8vo. , s 

pare GENERAT PEYSIĦAL PROCESSES. 6s. 
Par II. ELECTRICITY AND MAGNETISM. Ln the press. 
Part TI—OPTICS, HEAT, AND SOUND. eè [Zz preparation. 

A SCHQOL “COURSE OF PRACTICAL 
PHYSICS. By the same Authors. [Zz preparation. 

ON LIGHT.e Being the Burnett Lectures, delivered 
in Aberdeen in 1883-1885. By GEORGE GABRIEL STOKES, M.A. 
P.R.S., &c., Fellow of Pembroke College, and Lucacian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature or Licgut,—Second Course. N LIGHT AS A MEANS OF 
INVESTIGATION. Crown 8vo. 2s. 6d. each. ' 

THIRD COURSE. On THE BsnEFICIAL EFFECTS OF LIGHT. 
[Zz the press. 

MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College. Cambridge. Crown 8vo. ros. 6d. 

HEA’. By P. G. Tart, M.A., Sec. R.S.E., formerly 

@ Fellow of St. Peter’s College, Cambridge, Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo 5 

LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN." By LEWIS 
WRIGHT. With 200 Engravings and Coloured Plates. Crown 8vo. 


+ 7s. 6d. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MA@FARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. *Crown 8vo. 7s. 


CHEMISTRY. 


THE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. By JRA REMSEN, Professor of Chemistry in the 
JohnyHopkins University. Crown 8vo. 6s. 6d. 

COMPOUNDS OF CARBON; or, Organic 
Cherfiistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 
THE. ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 
Physiology in the Caner of Cambridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b; 
Apam SEDGWICK, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WALTER HEAPE, Demonstrator in the Morpho- 
© logical Laboratory of the University of Cambridge. With Illustrations. 
Crown 8vo. 10s. 6d 
A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
+ Edition, revised.. Crown 8vo. _ 6s. 
‘A COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 


o. , &c.yand J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 


Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 


AN INTRODUGTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British-Museum, late Hunterian Professor of Com@arative Anatom 
and Physiology in the Royal College of Surgeons of England. Wit! 
numeroug Illustrations. Third.Edition. Revised with the assistance 
of Hans Gapow, Ph.D., M.A., Lecturer on the Advanced Morphology 

- of Vertebrates and Strickland Curator in the University of Cambridge. 

“+ @Crowng8vo. ros. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 


BIOLOGY. By G. B. MOWES, Assistant Professor of, Zoology. 
Normal School of Sgience and Royal School of Mines. With a Preface 
. by THomas. Henry HUXLEY, F.R.S. Royal 4to. 


Y 14S. . 
A COURSE OF INSTRUCTION IN Z@OTOMY 
P VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
- Professor o% Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. Ed. h 
A COURSE OF PRACTICAL -INSTRYCTION 
IN BOTANY. By F. O. BOWER, M.A., F.LS., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
© M.A., D.Sc., F.R.S., Fellow and T%cturer, Christ’s College. Cam- 
bridge. With a Preface b? W. T, THISELTON DYER, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. 

Part I. —PHAN EROGAMÆ—P IDOPHYTA. Crown 8vo, 6s. 
STRUCTURAISs BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS ,OF, MORPHOLOGY. To which are 
added the Principles of Taxonomy ‘and Phytopraphy, afid a Glossary 
e of Botanical Terms. By Professcr ASA GRAY, LL.D. 8vo. ros. aw. 


= *.* Other Volumes to follow. Ng 
-MAGMILLAN & CO., LONDON. ee 


TUDENTS. . 


| THE STUDENT'S FLORA OF THE BRITISH ° 
ISLANDS. _ Fy Sir J. D. HOOKES, K.C.S.1, C.B., M.D., F.R.S., 
D.C. L. Third Edition, revised. Globe 8vo. ros. 6d. . 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in Univemjty 
College, London, &c. With Hlustrations. Extra fcap. 8vo. 6s. 6¢ © 

DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants@ and their Uses for Ford 
Clothing, Medicine, and Manufacturing Purposes. BA JOHN SMITH," 
A.L.S., &c. With Illustrations. New Issue- ‘Crown 8vọ. 12s, 6d. - 

EUROPEAN. BUTTERFLIES® A HANDBOOK 

OF. By W. F. Dis VISMES KANE, M.A., M.R.IS., Member of 

the Entomological Society of London, &c. With Copper Plate Illustra.” 

tions. Crown 8vo. 10s. 6d. 
LIST OF EUROPEAN RHOPALOCERA 

WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 

Reprinted from the Handbook of European Butterflies, Crown 8vo ıs 


MEDICINE: 


A 


| MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisms. By E, KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical school of St. Bartholomew’s Hospital, London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. os. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 7s. 


DHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY BHUSLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 

CLASS-BOOK. OF GEOLG@GY. By ARCHIBAIP 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practical 
Geology, London, ‘formerly Murchison’Professor of Geology and Miner- 
alogy in the University of Edinburgh, &. With upwards of 200 New 
Illustrations. Crown 8vo." 10s, 6d. © -à 3 


AGRICULTURE. : 
AGRICULTURAL `CHEMICAL ANALYSIS, A 
Handbook of. By PERĊY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 


tor of Practical ‘and ‘Agricultural Chemistry in the Normal School of 
Science and Royal.-School of Mines, South Kensington Museum. 
Founded upon Leitfaden fir die A griculture Chemische A nalyse von 


Dr. F. KROCKER. Crown 8vo. ` 7$% 


78. 6a. < 
POLITICAL ECONOMY. *. | 
MANUAL OF POLITICAL ‘ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. "Sixth Edition, revised. 
with a chapter on “State Socialism and the Netighalisation of the Land.” 
and an Index. Crown 8vo. 12$. , = . 
BRIEF TEXT-BOOK. OF ‘POLITICAL. 
ECONOMY. By FRANCS A. WALKER, M.A. Ph.D., Author of 
“Money,” “Money in its Relation to Trade,” &c. Crown 8vo., 6s. 6d.® 


MORAL PHILOSOPHY AND LOGIC. . 
THE HISTQRY OF ETHICS, OUTLINES, OF, 
FOR ENGLISH READERS. By HENRY SIDGWECK, M.A., 
LL.D., Knightbridge Professor of Moral Philosophy in'the University 
of Cambridge, Author of “ The Methods of Et ics,” “The Rrinciples 
of Political Economy,” &c. Crown 8yo. 3s.6d. -> os 
THE ELEMENTS QF THE PSYCHOLOGY. OF 
COGNITION. By t Rev. ROBERT JARDINE, ’B-D., D.Sc. 
Edin.) Ex-Principal of the General Assembly’s College, Calcutta: 
econd Edition, revised and improved. Crowne8yo. 6s. d. > 
STUDIES IN DEDUCTIVE LOGICe - By the-late 
W. STANLEY JEVONS,, LL.D., M.A., F.R.S~ 3 Second Edition, 
Crown 8vo. 6s. : , 


ANCIENT GEOGRAPHY. - 


MANUAL OF ANCIENT GEQGRAPHY.. Trans- 
lated from the German of Dr. HEINRICH KIEPERT.” Crown 8vo. 


5S. ` : i 
HISTORY. 4 
SHORT HISTORY: OF , THE. TNGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A; LIeD., late 
Honorary Filed of Jesus College, Oxford Wh Coloured Maps, 
Genealogical Tables, and Chronologi¢al Annals. @Crown 8vo. 8s. ôd. 
i 116th Thousand. _ e AN aa <Y at 
' ANALYSIS OF ENGLISH HISTORY, based on 
Green’s “Short History of the English People’s By C: W.A. TAIT. 
| M.A., Assistant Master, Clifton Co! lege. Çrown 8vo. 35. 6d. 


A 
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LaF Peel A AS ð 


APPLIE® 








i 


THE MOST 


I puntixe, EGQNOMIGAL MOTOR 


Pumping Water 
AND 


Driving Small Machinery. 





Cost of fuel one farthing per horse- 
power per hour. 





z LES Testimonials and C. atalogues free on 
P Application, 





DAVEY, & CO., LEEDS. tso 


AVEY SAFETY MOTOR. 


(DAVEY’S PATENT.) . 


Just Published, Fourth Edition, Revised and 
Enlarged, 


HOW TO USE OUR EYES, 


AND 


HOW, TO PRESERVE THEM, 
0 INFANCY TO OLD AGE, 


WITH SPECIAL INFORMATION 
ABOUT SPECTACLES. 


By JOHN BROWNING, 
F.RAS., FARMS.) &C e 
With 55 ILLUSTRATIONS. Price 35. Cloth. 
Extracts from Notices of the First Edition :— 
“ ‘How to Use Our Eyes,’ by John Brownjng, 
F.R.A.S., is a thoroughly practical little manual’ 
—Graphic. 
“Gives many a useful hint to those who enjoy 
ood eyesight and wish to preserve it, and gives 
the advice of an oculist to those obliged to wear 
spectacles.”—Pall Mall Gazette. 


CHATTO & Wixnus, Piccadi'ly, London, W.. and 
all Booksellers. 
Sent free for rs. 2d, by the Author, 
JOHN BROWNING 
63, STRAND, LONDON, W.c. 





EVES, 


7 Oo 





NEW LANTERN MICROSCOPE. 
OXYHYDROGEN or® Evecrric Licur 
(Wright and Newton's Patent.) 









SILVER MEDAL 
@NVENTIONS EXHIBITION, 1885. 












e a 

d e z 
With Lime-lightghis Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern, Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 


Eye magnified®,s500 diams. Is also the mos Perfect projecting Mæro- 
Polaræcope made. Particulars and Report of Royal Microscopical Society 
e —— 


on application. 
, NEWTON & CO, 
OprticfANS TO THE QUEEN AND THE GOVERNMENT. 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
FOR COLLEGES, IsT1TugIoNs, &c. SPECIAL OPTICAL APPARATUS FOR 
Poariscof, SPEcTR@gcory, &c., FOR SCREEN PROJECTION. 


& 
° FLEET STREET, LONDOY, E.C. 


NEGRETTI: AÑD ` ZAMBRA, 


SOLE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 Ios., 


With a suppl®of Cha&s. 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS 

TO JHE Suerx, ° 

HOLBORN VIADUCT, 
Branches :—45, Cornhill; 

122, Regent Street, London. 
Illustrated Description 
Post Free. x 


E NEGRETTI &ZAMBRA’S 
Large llustrated 
oe 
Catalogue; 
600 Pages, 
1200 Engravings, 
Price 5s. 6d. è 


Silver Medal 

* awarded 
Inventions 

Exhibitior, 1885, 
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‘CITY AND’GBUILDS Of LONDON 
> . INSTITUTE, 


a 
CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 


COURSES’ of TECHNICAL INSTRUCTEON for Civil, Mechanical, 
and Electrical Engjneers, Chemical, and othr Manufacturers, and Teachers, 
under, the directa of Prof. Unwin, F.R.S., M,1.C.E., Prof. Armstrong, 
Ph.D., FeR.S., Prof. Ayrton, F.R &., Prof. Henrici, LL, D., F.R.S. 

The NEW SESSION COMMENCES on OCTOBER 5. 

° The Clot@workefs’ Scholarship of £60 for Three Years, with Free Educa- 

tion, ands three Institute'® Scholarships, covering The Student's Fees, and 
tenable for Thre Years, will be awarded on the results of the Entrance 
Examination, to commence on Monday, September 27. 

For Programme o@ Instruction, apply at Exhibition Road, S.W., or at 


Gresham College, E.C. 
PHILIP MAGNUS, Director and Secretary. 
OWENS COLLEGE, MANCHESTER. 


The Professorship of Chemistry will be vacant on September 29 next 
through the resignation of Prof. Sir H. E. Roscce, M.P. 

The app@ntment of the new Professor will be made as early as possible in 
the Michaelmas Term. e 

A statement of the Terms and Conditions of the Professorship will be for- 
Pati on application to J. G. Greenwood, LL.D., Principal of the 

ollege. 

Candidates for the Chair are invited to forward applications and testi- 
nfnials addressed to the Council of the College, under cover tothe Registrar, 
not later than TUESDAY, August 3r next. 

HENRY WM. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
The WINTER SESSION will begin on MONDAY, October 4, 1886. 


Students can reside in the College within the Hospital walls, subject to the 
College Regulations. The Hospital comprises a service of 750 beds (in- 
cluding 75 for Convalescents at Swanley).—For_further Particulars, apply 
personally or by letter to the Warden of the College, St. Bartholomew's 
Hospital, E.C. 

A Hand-book forwarded on application. 

—_——_- e 


ST.. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION. 


Two Classes are held at St. Bartholomew’s Hospital in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Examin- 
ation at the University of London—from October to January, and from 
March to June. Fee for the Course of Three Months, £ xa tos. 


PRELIMINARY SCIENTIFIC EXAMINATION. 

A Class (open to all Students whether entered at the Hospital or not) is 
ae from October x till July in preparation for the above Examination as 
‘ollows -— 

Biology—T. W. Shore, 
Anatomy to the Hospital. 

Physics and Chemistry—F. Womack, M B., B.Sc. Lond., Demonstrator 
of Natural Philosophy and of Chemistry to the Hospital. 

Fee, £12 12s. ; to Students of the Hospital, £10, ros. 

This Class is also suitable for Students entering for the Intermediate 
Science Examination and for the First M.B. of Cambridge. f 

Also a Special Class in preparation for the January Examination from 

September x till January. Fee, £10 10s. 

For further particulars, apply to the WARDEN of the College, St. Bar- 
tholomew’s Hospital, E.Ce ° 

A detailed Syllabus of the Classes forwarded on application. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


b 
OPEN SCHOLARSHIPS IN SCIENCE. 
wo Sehjolarshi s of the value cf £130 each, tenable for one year, 

will be competed for on September 25, and following days. One of the 
value of £130 will be awarded to the best Candidate at this Examination 
under Twenty Years of Age, if ofsufficient merit. For the other, the Candi- 
dates must be under ‘lwegty-five Years of Age. Á 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjecte). _ 

The Jeaffreson Exhibition will be competed for at the same tife. The 
Gubjects o Examination are Latin, Mathematics, and any two of the 
three following Ieanguages : Greek, French, and German. | e A 

The, Classical Sypjects are those of the London University Matriculation 
Examination of July 1886. e 

This is an open Exhibition of the value of £50. : P 

Candidates must not have entered to the Medical og Surgical Practice of 
ary Metropolitan Medical Schoo}. . 

he successfyl Candidates wit! be required to enter at St. Burtholomew’s 

Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships and Pfizes. 

For @atticulars, applieation may be made to the Warden of the College, 
St. Bartholomew’s Hospit®l, E.C. 

a 


MATH EM ATICS.—Wanted, an Honours 


Man (Wrangler or London) to give Correspondence Lessons for Lond. 
B.A. and B. ge ate lowest terms to F.C.S., 43, Warrender Park 
Terrace, Edinburgh. N s 








HOLDER, M.A., Registrar. 











M.B., B.Sc. Lond., Lecturer on Comparative 








NATURĘ : 


[August 12, 1886 
LIVING SPECIMENS FOR THE MICROSCOPE. 


GOL® MEDALawarded at the FISHERIES EXHIBITION to ° 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers fhe Spawn of a Sea-lemon Doris, 
with sketch and description. Hé also sent out Cristatella mucedo, Hyalo- 
daphnia Kahibergensis, Leptodora hyalina, Daphnia reticulata, Melicerta 
ringens, Stephanocegps Eichhornii, H drocharis Morsus-ranz, Volvox glo- 
bator ; also Hydra, Amogba, Vorticella, Crayfish, and other Specimens ér 
(Huxley and Martin’s) Biological Laboratory work. e 

Weekly Announcements will be made in this place of Organisms T. B. is 
supplying. 


e 
Specimen Tube, One Shilling, pos? free. 
Twenty-six Tubes in Course of Six Maths jer Subscription of ÉI IS, 
or Twelve Tubes for 10s. 6d. 


Portfolio ofDrawings, Eleven Parts, Is. eath. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine commences on October 4. Intro- 
ductory Lecture at 4 p.m. by A. E. BARKER, Esq. 

The Session of the Faculties of Arts and Lav@ and of Science (including 
the Indian School and the Departments of Applied Science and Technology 
and of the Fine Arts) begins on October 5. Introductory Lecture at 3 p.m. 
by Prof. T. E. SCRUTTON, MA, LL.B. Instruction is provided for 
Women in Arts, Laws, and Science. 

Prospectuses and regulations relating to Exhibitions, &c. (valu® £2000), 
may be obtained from the College, Gower Street, W.C. 

The Examinations for Andrews Entrance Prizes (Languages and Science) 
and (Gilchrist) Engineering Entrance Exhibitions begin September 28 ; for 
Medical Exhibitions, September 29. 

The School reopens September 27. 

The College is close to the Gower Street Station. 


®TALFOURD Ely. M.A., Secretary 
—o mme 


GUY’S HOSPITAL MEDICAL SCMOOL. 


The WINTER SESSION commences on MONDAY, October 4. 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments. 

Special Classes are held in the Hospit& for Students preparing for te 
Examinations of the University of London and other Examining Boards. 

‘APPOINTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students according to merit and without payment. There are also a large 
number of Junior Appointments? every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIPS.—Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Students entering in May are eligible for the Open Scholarships competed 
for in September. 

Seventeen Scholarships, Prizes, and Medals varying from £50 to £10 each 
are open for competition to all the Students. 

The Hospital is in close proximity to the Metropolitan, District, South- 
Eastern, Brighton, Chatham, North London, and Great Eastern Railway 
systems. 

For Prospectus and further information apply to the Dean, Dr. F? TAYLOR, 
Guy’s Hospital, London, S.E. 
August 1886. 











ee 
UNIVERSITY OF GLASGOW. 


THE JOHN ELDER CHA@R OF NAVAL ARCHITECTURE | 
(INCLUDING MARINE ENGINEERING). 





SEPTEMBER 1 next, I of, 
Court, No. 145, West George Street, Glasgow, their applications, with seven 


printed copies of any relative Testimonials. ee 
Glasgow, July 30, 1886. 


e 
MORPHOLOGY OF THE CRUSTACEÆ. 


The following interesting and rarely-observed objets, stained and mounted 
in balsam without pressure, 15. 8d. each :— e . 
The Curious Zoéa of “ Porcellana platycheles.” 
Do. of Plated Lobster, ‘‘ Galathea.” 
Do. of Great Edible Crab, ‘‘ Cancer pagurus.” 
Do. of Shore Crab, ‘ Carcinus mzenas.”’ 


Megalope Stage of ditto. 





Young of Hermit Erab, “Pagurus bernhardus.” e 
Zoéa of Prawn, and Mysis Stage of ditto. 
SINEL & CÒ., JERSEY. ; 
Complete Catalogue of Specimens for useum®Laboratory, aged Microscope, 


Two Stamps. [467 


12 BEAUTIFUL MICROSCOPIG SMIDES OF 
AUSTRALIAN POLY4OA. 


e CarefullySelected and Named Specimens® 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET. 


The 12 Slides post free in Boxe for "ros. 9d. 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, cies ie © [503 
s e 
e 


: 4 





e % e 
August 12, 1886 | ° 


. 
*. THE MASON COLLEGE, - 
. BIRMINGHAM. 
e APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL 
DEPARTMENT. 
The Council invite Application® on or before SEPTEMBER 1, 1886, for 
the above Appointment, the duties of which will commence on October z. 
Particulars of the stipend and conditions will be sent o application to the 
Segsetary, Mr. G. H. MORLEY, the Mason college, Birmingham, to 
Whom all applications for the Appointment should Be sent. 
J. THACKRAY BUNCE, President of the Council. 


LJ 
ST. THOMAS’S HOSPITAL MEDICAL 
° e SCHOOL. 
ARBERT EMBANKMENT, LONQON, S.E. 

The WINTER SESSION of 1886-87 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by J. S. BRISTOWE, 
M.D. (Lond.), F.R.S8 LL.D., at 3 p.m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competition. 
The Examination will be held on the 4th, sth, and 6th of October, and the 
subjects will be Chemistry ail Physics, with either Botany or Zoology at 
the option of Candidates, 

Special Classes are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 

All Hospital Appointments are open to Students withoutextra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medical praetitgoners and private families residing in the neigh- 
bourhood reBeivé Studerfts for residence and supervision, and a register of 
approved lodgings is kept in he Secretary’s office. 

Prospectuses and all partioaľars may be obtained from the Medical Secre- 
tary, Mr. GEORGE RENDLE. 

W. M. ORD, Dean. 


. BRITISH *ASSOCIATION 
FOR THE | 
ADVANCEMENT OF SCIENCE. 
BIRMINGHAM MEETING, SEPTEMBER 1886. 
SPECIAL NOTICE, 


' In order to place the General Body of Members and Associates on an 
equal footing with regard to the choice of seats in the Town Hall for the 
Evening Meetings, the tickets will be allotted by ballot. After the requisite 








provision has been made for the Officers of the Association, the names of all ` 


other Members and Associates who have signified their intention to attend, 
and have paid their subscriptions before 6 p.m. on Monday, August 30, will 
be include@ein the ballot Those wishing to sit together are requested 
to notify Meir desire in making their application. 

e All communications should be addressed to the Local Secretaries, Council 
House, Birmingham. 


H. W. CROSSKEY, 
o 3 Local 
e 2 E B ieee } Hon. Secretaries. 
= 





eBOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road, London, E.C. Catalogue free onreceipt of two stamps, 
Libraries, Old Books, and Parchment purchased. 
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Ml: JeGRME & CO., 
: 65, BARBICAN, LONDON. 
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MANUFACTURERS 


AND © 7 


IMPORTERS, 


e OF 
Scientific Apparatus 
AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 
















































































Classes problems in Specific 
Heat. 








For full particulars write to the 
SOLE AGENTS— 
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= 65, Barbican, Londen, E.C, 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 


ROCKS, MINERALS, FOSSILS. 
Ee. HH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R, TALLIN: G, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 
mens, from 30s., or of Recent Shells, 120 Genera, 42s. 


Cornish Minerals a Specialty. Characteristic Rock-sections from rs. 6d. 
Apparatus SUPPLIED. Lessons GIVEN. s 


A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS, 
including TUNICATA and Ho#oruurtia. 









PRIZE MEDAL 
AWARDED 


MANUFACTURERS OF 


—__—-0_ 
HARVEY & PHATE, 
[By Appointment to the Royal Institution of Great Britain,]} 
° SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. 


HEALTH 
EXHIBITION. 


SCIENTIFIC APPARATUS OF ALI, CLASSES FOR 


SCHOOLS, COLLEGES, OR PRIVATE RESEARCH, 


WIMSHURST AND VOSS 


INDUCTION 
° OF IMPROVED PATTERN. 


MACHINES 


Wlustrated Catalogue, Revised Edition eper post 8d. ° 














PAPERS, Guaranteed Free from Arseffic, 
T. MANCHESTER SQUARE, LONDON, W. 


g ta 
a 2 e 
pif wia ARTISTIC WALL 
ah ae , Sole Address—rro, HIGH STREE 
b i À y AR May be obtained of all Decorators. 
Al-i T A EA 


Award of Merit, ternational Medical and Sanitary Congress. 
e 


WALL’ PAPERS FREE FROM ARSENIC. 


3 WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainférs, 


ARE THE ORIGINAL MAKERS oF 


Special Prize Medal, SanitarPInstitute. s 
Silver Medal, Nationg Health Society, 1883. 


e ef OLD MEDAL, INTERNATIONAL HEALTH EXHIBITION, > 


For demonstrating to Science? 


THE LIFE AND LABOURS 


a OF 
* JOHN. MERCER, F.R.S, F.C.S., &., 


THE SELF-TAUGHT CHEMICAL PHILOSOPHER ; 
b Recipes usedgat the Oakenshaw Calico Print-Works. 


By 
e 
EDWARD A. PARNELL, F.€.S., 
e Author of ‘ Applied Chemistry,” &c. 
Londgp : LONGMANS, GREEN, & CO. 


Includfng_ Numerous 
. 





Just Published, price ros. 


-STUDIES FROM THE BIOLOGICAL 
LABORATORIES OF THE OWENS 
COLLEGE. Vol. I. 

Editedeby Prof. MILNES MARSHALL, M.D., D.Sc., F.R.S. 

J. E. CORNISH, 16, St. Anne’s Square, Manchester. 





NORTH BRITISH AGRICULTURIST, 


othe chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the nited Kingdom. 
The AGRICULTURIST is published every Wednesday afternoonin time 
Sfor the Evening Mails, and contains Reports of all thg principal British and 
Irish Markets of the week. 
Thespecial attention of Land Agentsisdirected to the AGRICULTURIST 


as one of the best existing papers for Advertising Farmsto be Let and Estates 


for Sale. 

‘Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34¢. Annual Subscription, payable in advance, 14s. 

Offices 3g" High Street, Edinburgh ; and 145, Queen Victoria Street, 
London, E.C. Maney Orders payable to C. and R. ANDERSON. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
* AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
FREDERICK BOND, F.Z.S. oun A. Power, M.D. 
Enwarp A. Fitcn, F.L.S. . JENNER WEIR, F.L.S. 
F. Bucwanan Waite, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lifts of Duplicatesand Desiderata. 


Numerous Woopcur ILLUSTRATIONS, to the printing of which especial 


attention is given, and occasional LiTHOGRAPHED and Cxromo-LiTHo- 


GRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


SPECTACLES ~V. OPHTHALMIC 
IRREGULARITIES. 

W. JOHNSON, Ophthalmic Optician, received_the HIGHEST and 
ONLY AWARD granted for SPECTACLES in LONDON, International 
Exhibition, 1862. 

Patronised by the most erginent Ogulists and Medical Men. 
wW. JOHNSON, Optician to the University Hospital, 

188, TOTTENHAM COURT ROAD. 
“ Remarks on Spectacles,” post-free. e 











e : es 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Ai® Department, Admiralty, &e o 
Mathematical, Drawing, and Surveying Instruments 
of Every Description. 
- Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 
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e Just Published, %yitheRortrait, Crown 8@0, Price 7s. 6d., GLASGOW AND THR® 


HIGHLANDS. 


(Royal route viå Crinan and ` j 
Caledonian Canals.) 


TOURS 


e 
Royal Mail Steafher “ COLUMBA” or “IONA” frota 
Guiascow DAILY at 7 a.m., from GREENOCK at 9 a.M., 
in connection with Express Trains from London and the 


South, convey- N SCOT L AN D 


ing passengers 
Skye, Gairloch, Staffa, 


for Oban, Fort 
William, Inverness, Lochawe, 
Official Guide, 3đ. ; 
way Bookstalls 


Iona, Glencoe, Islay, Stornoway, &c. 
Bill with Maps and Fares 





Illustrated, 6d. and 1s. by post, or at Rat 
throughout England. Time 
free from the owner, 


-| DAVID MACBRAYNE, 119, HOPE STREET, GLASGOW. 


R. & J. BECKS f 
NEW MICROSCOPE, 


“THE STAR” 


PRICES. el s d. 
e 
Stand, with 1-in. Object- 
glass... ee oe e oe 220 
Stand, witi? r-in. and }-in. e 
Object-gfasses dhe ata OO 0 


Stand, with 2 Bye-pieces, }-in, 
‘nd 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... ists Gea tee 


440 


© Full Descriptive Pamphlet sent 
Application to 


R. & J. BECK, 68, Cornhill, Londen, E.C. 
GOLD MEDAL, a 
International Inventions Exhibition, 1885. 


e 
The CHALK AND FLINT FORMATION: 

its ORIGIN. In Harmony with a very Ancier@ and a Scientific Modern 
Theory of the World. Illustfated by Facts and Specimens. B W. B., 
GALLOWAY, M.A., Vicar of St. Mark’s, Regent's Park, and Chaplain 
to Viscount Hawarden. 8vo, sewed, pp. 44) with 5 full-page Photo- 
graphs, 2s. 6d. (Ready. 
SAMPSON Lew, MARSTON, SEARLE, & RIVINGTON, 

188, Fleet Street, London. 


MINERALS AND STONB > 
IMPLEMENTS. 


MR. BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large Series of ® 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. e 
Elementary Collectionsof Minerals, Fossils, and Rocks from £r upwards. 
N:B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 











We F. S. obtained the only Medal in the Great Exhibition of 1862 for Excel- : F BRYCE-WRIGHT; bd 
lence of Construct#@n of Mathematical Instruments. . Mineralogist and Experi in Frecious Stones, 
Address :—GREA®T TURNSTILE, HOLBORN, LONDON, W.C. 204, REGENT sTREET, LONDON, W. ° 

o e - 











ay 
‘eB 
Y íí It really costs nothing to work, 


These ®epgines have already been supplied to many 
power purposes, amongst whom may be mentioned 
ethe Hon. Waldegrave Leske, H. D. Pochin, Esq , 


” The Hon. C. H. Wynn, Rig Corwen, North Wales, says of 


AILEY’ S -EHoOT-AIR ENGINE. 


except a little oil, as I seldom burn anything but cinders.” A 


of the nobility 
Earl Loudoun, 
JeP., Colonel M‘Corquodale, &c. 


W. H. BAILEY & CO., Albion Works, Salford, Manchester. 


and landed gentry for pumping water supplies and for domestic 


the late Sir Swinnertcn Dyer, Bart., Lady C. Kerrison, Sir Gilbert Gr€enall, 
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“BROWN. 





Een 
SUBSCRIPTIONS TO 


“NATURE.” 
e e Ss a. 
Yearly... Sear SE eee ee. de 28 o 
Half-yearly .. 2... 2.8, 2. 14 6 
Quarterly. 2... ee ee ee 7 6 
To the United States, the Continent, &c. :— E 
S. . 
early aa e oh i Ay asda a e r ag 30 6 
Half-yearly Boe E n a eee I5 6 
Quarterly... ww eee . 8 o 
To India, China, and Japan :— F 
S. . 
Yearly PAE CLR eh ee wl rigs a ee 32 6 
` Half-yearly . aoaaa 16 6 
Quarterly e 6.5 wine) ois a a ase e Ub 8 6 





CHARGES FOR ADVERTISEMENTS, 


Three Lineseing Column 2s. 6%. gd. per Line after. 
- e E 


d. 
One-Bighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column. ...., I I5 0 
Half a Page, or a Column... ....., 350 
Whole Page . 6 6'0 





| DAMPs 


PATENT 


Silico-Carbon Acidless 


BATTERY 


FOR 


MICROSCOPIC work. 
All complete £5. 


COXETER & SON, 


4-6, Grafton St., GowerSt. 
LONDON, W.C. 


CABINETS FOR MINERALS, 











. FOSSILS, &c. 
6 DRAWERS, 20 INCHES HIGH 218 
Io ” 39 ” BBY 458. 
8 33 26 ” ” 288. 
I2 © y; e 39 29 a 528 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
RECTANGULAR, FROM ONE SHILLING PER DOZEN 





THOMAS D. RUSSELL, 
78, NEWGATE STREET, E.C. 
oF HOW & COv’s 
Geological Transparencies for the Lantern, 


scriptive Catalogue on Application. 
PECIFIC GRAVITY BALANCE FOR ROCKS 
e AND MINERALS, 
HOW & @0.’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MIGRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes 
Andesites, Porphyrités, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
stones, &c.. priceers. 6d. each, 


T coy 73, FARNGDON STREET, LONDON. 


D 
WALKER’S 


NATURE 
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Seasonable Delicacy—With Stewed Fru °° © 


& POLSON’S CORN’ FLOUR. 
AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING, 


e 
YTE. — Purchasers should insist on peing supplied with BROWN & POLSO 
asserting fictitious claims, 


e 
N’S CORN*FLOUR. Inferio» kinds 
are being offered. e e o 


” SECOND EDITION, . 
RIFFIN”S 


G 
CHEMICAL HANDICRAFT, 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCR PTIVE. 
Demy Bvo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREEJ, 
LONDON, W.C. 

Excellent Copies of the actual, 


of Drawings, Music, even of elaborate Sketches, Pro- ° 
grammes, Plans (up to Double-Elephant size), Shortband, and 
Tyye-Writing are easily, quickly, and cheaply produced by the 


= 








natural Handwriting y also 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 


written letters. Used at 


the House df Lords, &c. 
AUTOCOPYIST CO., ° 

72, London Wall, London, and 52, Princess Street, Manchester. 
Ee Sr cise a 


MOORE BROTHERS, — 
OSTEOLOGISTS, DISARTICULATORS, ETC., 
15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammals, Birds, Reptiles, and Fish. 





“THE HORSE AND HIS RIDER,”, 


A STUDY IN COMPARATIVE OSTEOLOGY ; 
And other Specimens, exhibited at the LIVERPOOL INTERNATIONAL 
Gallery A. 


WOOD'S 


LANTERNS & SLIDES, 


Largest and Best Stock in the Kingdom, on Sale or Hire, 


THE “EUPHANERON ” LANTERN: 


44 45., is unsurpassed for Power, Porgability, and Price, 
NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock): 
Post Free, One Stamp. 


Camer’s, Lenses, Stands, Chemicals, 
And every requisite for Professional ahd Amateur. 


Complete Catalogue and Pamphlet, Post Free, One Stamp, 


E. G. WOOD, 74, Cheapside; And ° 
HORNE, THORNTHWAITE, & WOOD, 


Opticians to the Queey, 
a e 416, STRAND, LONDON. 


CHEMICAL APPARATUS, Wholesale, 
Retail, for Colleges, Schools, and Chemical Works, New Catalogue of 


EXHIBITION, 








go pages agd soo clear Illustrations, post free, 
othian Street, Edinburgh. 


HUME, x, 





AY . 
INFALLIBLE « 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD #VOUNDS, SORES and 
ULCERS, elf effectually rubbed*on the Necl? and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; andefor 
GOUT, RHEUMATISM, and all Skin Disgases it is unequalled, 
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. BEAUTIPUL, NEW, AND RARE 
MINERALS. 


e 
Mr. HENSON invitestinspection of the large number of Specimens 


has just recélved, comprising — 

ARGYRO®ITE, ZUNYITE, E 
PYROMORPHITE, DESUIMIZITE, 
GENTITE, STSPHANITE, FOWLERITE, RED VANADINITE, 
OWROWITE, CANADA, TOPAZES from Pike’s PEAK, and Brilliant, 
Doubly Terminated RUTILES. 

SCOVIIeLITEg PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE QPAL, MOONSZONES, Very Large CHALCEDONY containing 
Liquid. ° 
e FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 

Collections, ammers, Chisels, and Blowpipe Apparatus 


PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON 
277, STRAND, LONDON, 
e Opposite Norfolk Street. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


TWird Series. Edited by J. E. HARTING F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union 3 contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of anima i 


aordinarg Fine Crystals of CERUS- 
STOLZITE, AR- 


\s; arrival and departure of migratgyy birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other inawers of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 


JOHN VAN VOORST, 1, Paternoster Row. 
THE BREWERS’ GUARDIAN: 


e 
A Fortnightly Paper devoted tothe Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW or THE MALT AND HoP TRADES ; AND WINE AND Sprrir Trap 
REcoRD. 


The Organ of the Country Brewers. 


es 
‘The Brewers’ Guardian” is published on the evenings of every alternate 
Tuesday, and is the only journa officially connected with brewing interests. 


Subscription, 16s. 6d. per annum, post free, dating fromany quarter-day. 
Sjpele Copies, 1s. each. Revistered for transmission abroad. 


DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 


Gegründet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SCHUMANN’ 
Privatdocent an der Universität Tübingen. 


Price for 52 Numbers, x6s. per annum, or 18s. 6d. post free. 
Tübingen: LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 





= SIX' PRIZE MEDALS °° 
s 
aĉ WARDED FOR GEOLOGICAL COLLECTIONS r 
Geological Collectionsespecially adapted for Teaching assupplied to Science, 
and Art Department, and used by all Lecturers and Teachers in 
Grgat Britaim, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
° Single Specimens. 
ROCK SEGLIONS AND ROCK SPECIMENS: ee 
The Largest Variety in England. 


New Catalogues and Lists onapplication to—, 
JAMES R, GREGORY, 


88, CHARLOTTE STREET, F1?zRO¥ SQUARE, LONDON. 
Eggablished 27 Years in London. © 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Douc&s, R. McLacutan, F.R.S., 
E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., gould be sent to the Editors atthe above 
address. Ls oe 





e 
The volumes coin- 





On the zst of every Month. e 
JOURNAL OF BOTANY, 
' BRITISH AND FOREIGN. 
Edited by James BRITTEN, F®.S., British Museum. © 

Conrenrs:—Original Articles by leding Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. s4 

Price 15.3¢. Subscriptio& for One Year, payable inadvance, 12s, 


London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
Now Ready, Part XXXI., 8vo, price 3s, 6a. 


eee esq eee 
MACMILLAN’S MAGAZINE, 


No. 322, for AUGUST, Price 1s., CONTAINS— 


1.—ELECTION NOTES. By GOLDWIN SMITH. A 

2—LA FONTAINE’S FABLES. By ARTHUR TILLE®. 

3—AN AUSTRALIAN VIEW OF “OCEANA” By B.R. WISE. 

4-—BALLAIRAI DURG. 

5-—CHARLES LAMB. By AUGUSTINE BIRRELL. 

6. —PAUSANIAS AND CLEONICH. By F. @. PALGRAVE, 

7 —THE LAND OF BURNS. B THOMAS DYKES. 

8.—THE GORDON BOYS’ HOME. By Lieut.-Colonel ARTHUR 
COLLINS. = 

ca N ODLANDERS. ®Chapters XIV.—XVIII. By THOMAS 


MACMILLAN & CO., LONDON. 





SCIENTI,FIC 


WORTHIES.. 


The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 
p THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. ee 
R WYVILLE THOMSON. 
OBERT WILHELM BUNSEN. 

ADOLF ERIK NORDENSKJOLD.¢ 

SIR WILLIAM THOMSON. 


° SIR Ç. W. 


HERMANN L. #, HELMHOLTZ. 

SIR JOSEPH? DALTON HOOKER. 

WILLIAM HARVEY. ° 

SIR GEORGE B. AIRY. ° . 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRÉ DUMAS. 

RICHARD OWEN. 

JAMES CLERKsMAX WELL. è 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE. . 

ARTHUR CAYLEY, ' : 
SIEMENS. = 


may be had from the Publishers, prik 5s. each, or 


Proof impressions of these, printed on Ifdia paper, 
i the Set of 23 Portraits in a Handsome Portfolio for £,6 os. od., carriage paid. ° E 
= *. THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s ` ; 
: ý Chegiùes and P.0.0%s payakle to MACMILLAN & CO, 3 
FFICE OF “N ATRE,” 29, BEDFORD STREET, STRAND. A ; , 
a e è p s~’ 
. ` e e 
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MESSRS, MACMILLAN & 10.8 MANUALS For SFUDENTS:. 


NATURAL PHILOSOPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS IN. By Professor BALFOUR STEWART, F.R.S., and 
Pech W. HALDANE GEE, B.Sc. Crown 8vo. 
fart J.—GENERAL PHYSICAL PROCESSES. 6s. 


Part IIL—ELECTRICITY AND MAGNETISM. [Zn the press. 


Part IJ]L—OPTICS, HEAT, AND SOUND. Wn preparation. 
A SCHOOL COURSE OF PRACTICAL 
PHYSICS. By the same Authors. Un preparation. 


ON LIGHT? Beirfe thè Burnett Lectures, delivered 
in Aberdeen 1883-1885. By GEORGE GABRJEL STOKES, M.A., 
P.R.S., &c.; Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
NATURE or Licer.—Second Course. N LIGHT as A MEANS OF 

. INVESTIGATION. Crown 8vo. 2s. 6d. each. 
THIRD COURSE. On THE BENEFICIAL EFFECTS oF LIGHT. 
Un the press. 

MECHANICAL TMEORY OF HEAT. By R. 
CLAUSIUS. ‘Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo. 10s. 6d. 


HEATs By P. G. Tait, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s College, Cambridge, Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo. 6s. 

° LIGHT; A COURSE OF -EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200 Engravings and Coloured Plates. Crown 8vo. 


as. Od. 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARLANE, D*Sc., Examiner in Mathematics in the University of 
Edinbur®h. Crown 8vo. gs. 6d. 


CHEMISTRY, 
THE STUDY OF CHEMISTRY, AN INTRO- 


e DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 
Johns Hopkins University. (@rown 8vo. 


6s. 6d. 
COMPOUNDS OF CARBON; or, Organic 
Chemistry, an Introductiongto the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins Jniversity. Crown 8vo. 6s. 6d. 


BIOLOGY 


THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 
Physiolegy in the University of Cambridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 
Anam SEDGWICK, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cafioridge, and Warrer Heare, Demonstrator in the Morpho- 
logica®Laboratory of the University of Cambridge. With Illustrations. 

@ Crown 8vo. Ios. 6d. 


COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARYBIOLOGY. By THOMAS HENRY HUX- 
“EY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 


AN INRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
Britesh Ifuseum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Roya! College of Surgeons of England. With 
numerous JJlustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lectiffer on the Advanced Morphology 
of Vertebrates and Strickland Curator in tæe University of Cambridge. 
Crown 8vo. Ios. 6g. 


AN ATLASeOF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S.° Royal 4to. 145. 

A COURSE OF INSTRUCTION IN ZOOTOMY 

© (VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 


6f. 

OURSE OF PRACTICAL INSTRUCTION 
IN BOYRNY. By F. O. BOWER, M.A., F.L.S., Professor_of 
Potpny in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. Tutsetton Dyer, M.A., C.M.G., 
F.R.S., F.L.S.9 Director of the Royal Gardens, Kew. 

Part L—_PHANEROGAMA—PTERIDOPHYTA. Crown 8vo, 6s. 
STRUCTURAL BOTANY, OR ORGAN®- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Princifgles pf Taxonomy and Phytography, and a Gloss: 


A 


e 

THE STUDENTS FLORA OF THE BRITISH 
ISLANDS. By Sir J. P. HOOKER, K.C.S.1, C.B., M.D., F.R.S., 
D.C.L. Third Edition, revisëd. Globe 8vo. ros. 6 

FIRST BOOK OF INDJAN BOTANY. 'eBy 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in Untwersity 
College, London, &c. With Illustrations, Extra fcag. 8vo.@6s. 67 o 

DOMESTIC BOTANY: An Esposition of the 
Structure and Classification of Plants, and their U&es for Fpod 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Cro®n 8vo. 125. 6g. 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F.DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 10s. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies, CroWn 8vo. 15. 


MEDICINE. 
MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisms. By E. XLEIN, 

.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital, London. With rez 
Illustrations. Third Edition, Revised. Crown 8vo. os. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 75. 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 

CLASS-BOOK OF GEGLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland, and Director of the Museum of Practical 
Geology, London, formerly Murchison Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. xos. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS? A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museumg 
Founded upon Leitfaden für die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6d. 


POLITICAL ECONOMY. 


MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
ee (oo Sociakem and the Nationalisation of the Land,” 

BRIEF TEXT-BOOK OF POLITICAL 


ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
“Money,” “ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. @ 


MORAL PHILOSOPHY AND LOGIC. 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., Knig@bridge Professor of Moral Philosophy in the University 
of Cambridge, Author of “The Methods of Ethics,” “The Principles 
of Political Economy,” &c. Crewn 8vo. 3s. 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D, D.Sc. 
(Edin.),- Ex-Principal of the General Assembly’s College? Calcuta. 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVELOGIC. By the late 
W. STANLEY JEVONS, LL.D., M.A., WR.S. Second Edition. 
Crown 8yp- 6s. 

ANCIENT GEOGRAPHY. 

MANUAL OF ANCIENT GEOGRAPHY.” Trans* 
lated from the German of Dr. HEINRICH KIEPẸRT. Crown 8vo. 


Fae HISTORY. 


SHORT. HISTOR¥ OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A, LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured *Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6g. 
Ir7t usa) . e o 

ANALYSIS OF ENGLISH HISTORY, based on 


e Green’s “Short History of thè English People.” By C. W.. TAIT, 


A 


of Botanical Ferms. By ProfesscrASA GRAY, LL.D. 8vo. Ios. 62. M.A., Assistant Master, Clifton College. Crown 8vo., 38. Ód. x 
$ . 4 i * *- Other Volumes to follow. . , 
. 
. ’ ° MACMILLAN & CO., LONDON. 
e . 
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: See “THE SCHOOL OF cas 
ELECTRICAL ENGINEERING: 


AND 


SUBMARINE TELEGRAPBHY, 


~ 
a PRINCES STREET, HANOVER SQUARE, LONDON, W.e ESTABLISHED IN 1868, * K 


e_ 
Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S., £ 
This Fstablishment is the Largest School of Blectrical Engineering in the World, and embraces a greater range of subjects of instruction than any y 
other. %t is also the only one in which a lengthened experience of the difficulties of combining an effective course of tition M the theoretical portions of the \, 
subjeet, with th8rough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respit it differs from the — 
theoretical teaching gf a University or College course on the one hand, and from the purely practical knowledge picked yp by apprenticesgin the workshops of 
an Electrical Engineer on the other, by being more thorough than either, while combining the advantages of both. Since the opening of the School, in 
1868, upwards of 3000 pupils have passed through it, many of whom now hold very high posts in Electrigalindustry. Atthe close of the Coue of Instruction, 
an examination for the Certificate of the School is conducted by an examiner of high standing, unconnected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 
WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. e 
Tests MADE AND REPORTS FURNISHED.—T ke School ts open daily, except Saturdays, from 10 to 5. Copies of Testimonials from some of the most 
eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may be obtained by either personal or writen application to 


the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, W. [459 
Pta Sa Nii albatRaicar tae 


N E V E B SOLD IN ENGLAND 
BEFORE AT THE PRICE. 
BARBER AND COMPANY’S RICH SIRUPY ONFA CONGO. 


“ This Season’s Growth,” One Shilling and Sixpeygce per Ib. 
° Compare it with that sold by others at 2s. or 25. 6d, .° 
A TEA ABOUNDING IN STRENGTH AND QUALITY. °, 7 
2% lbs. free by Parcels Post for 4s. 3d. ; 44 lbs. for 7s. 6d. ; 64 Ibs. for ros. ; 83 lbs. for 14s. ; 104 lbs. for 17s. 
BARBER & COMPANY, 274, Regent Circus, Oxford Street ; 61, Bishopsgate Street, E.C,; 
102,e WESTBOURNE GROVE, W.; KING’S CROSS, N. ; 42, GREAT TITCHFIERBD STREET, W.; THE 
BOROUGH, LONDON BRIDGE; 147, NORTH STREET, BRIGHTON; QUADRANT, NEW STREET, 


BIRMINGHAM ; 1, CHURCH STREET, LIVERPOOL; 93, MARKET STREET, MANGHESTER; 38, CORN 
STREET, BRISTOL; FISHERGATE, PRESTON ; and 60, CHURCH ROAD, *HOVE. 


TWO POUNDS SENT FREE “DAILY” WITHIN A RADIUS OF THREE MILES. 
5 ea NE A hee ge 
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e es. a . L Sd 
Group of Peristomes of oss, Funaria hygrometrica, opaque ww TO Type Slide of Diatomacez, from Campeachy Bay, 50 different Species 8 6 
Fresh-Water Alga, Polysiphonia fastigiata, with Antheridia ... oo IO Type Slide of British and Foreign Foraminifera, 50 different Species 
to Examples of Pollens, separated on one Slide, allnamed ..@ æ 8 6 in Groups, with names photographed beneath each Species on 21 0 
Very beautiful double-stained Sections of Endogen, Exogen, and Cheese Mites, Male, Female, and Larva, on one Slide ... ” "2 
è, Acrogen@tems, on one Slide -... oa nee eas ase we 2 6 Beautiful Longitudinal Sections Æ Tongue of Gat, double-stained x9 
Skin of Horse, ‘inj@cted, very pretty... 1 6 Hair of Wild Rabbit, Long. and Traps. Sections, on one Slide 20 
Archegonia of Marchantia polymorpha e: I o Ruby Sand, with Air and Fluid Cavities se |. oo aes ae I 6 
Antheridia of Marchantia polymorpha I1 o Jasper and Amethyst, very beautiful@or Polargcope ... wre w I6 
Very perfect Slides of Queen Bee wak ose 5.0 vey: pretty grouped Slides of Heliopelta, mounted of™que for 
Very perfect Slides of Scorpion Fly... eas an A. äi e 29 ieberkuhn ... wae oun one see ove one e. “æ I 6 
Very Seautiful Slides, with about x50 various*Digtoms oneachg œ 5 0 . . 


e Any of the above forwarded by return on receipt of Remittance for Price. © 
CLASSIFIED LIST of 40,000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCOPES AND 
APPARATUS, Either of the above gent post free on application to hd : 


W, “WATSON. & SONS, QPTICIANS TO HER MAJESTY'S GOVERNMENT, j 
eani 318, HIGH HOLBORN, LONDON, W.O > | 


Printed by Ricuarp CLAY AND Sons, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the ity of Lond and Pub§ished by 
MACMILLAN AND Co., at the Office, 29 and 30 Bedford Street, Covent Garden.—Tuurspay, August 12, 1886 eè 
e 
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: A. WEEKLY ILLUSTRATED JOURNAL OF SCIENCE š 
l “ To the solid ground 


Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 
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Registered as a Newspaper at the General Post Office] [All Rights are Reserved 
NORMAL S€HOOL OF SCIENCE AND Just Published, Fourth Edition, Revised and 
ROYAL SCHOOL OF MINES, pe 
SOUTH KENSINGTON AND JERMYN STREET. HOW TO USE OU R EYES, 
Dean—ProreEssor T. H. Huxcey, F.R.S. 
= SEISION 1886-67. HOW TO PRESERVE THEM, 
From October 1, 1886, till abqit the end of June 1887, the Laboratories y FROM e 


will be open to Students in the following Sciences :— 
CHEMISTRY AND AGRICULTURE. 
Puysics. @ 
Broocy. ° 
GEOLOGY. 
MECHANICS AND MECHANICAL DRAWING. 
METALLURGY, MINING, AND ASSAYING. 

The following Courses of Lectures will be given during the Session :— 
October 4, 1886, Mechanics, Prof. T. M. Goodeve, M.A. ; Inorganic Chem- 
istry, Prof. Thorpe, F.R.S.; October 5, 18£6, Elementary Zoology, G. B. 
Howes, Esq. ; October 7, 1886, Principles of Agriculture, J. Wrightson, 
„Esq. ; October 11, 1886, Metallurgy, Prof. W. C. Roberts-Austen, F.R.S. ; 
November 8, 1886, Mining, Prof. Warington Smyth, F.R.S.: January 4, 
1887, Elen®tary Botany, Dr. D. H, Scott; February 15, 1887, Physics, 
Prof. F.@juthrie, F.R.S. ; Geology, Prof. J. W. Judd, F.R.S.; Advanced 
ecology, G. B. Howes, Esq. ; Advanced Botany, Dr. D. H. Scott; Organic 
Chemistry, Dr. F. R. Japp, F.R.S.; Mineralogy, F. Rutley, Esq.; June 15, 
1887, Astronomical Physics, J. Norman Lockyer, Esq., F.R.S. 

& Cousse of Mine SurVeying, conducted by Mr. B. H. Brough, will begin 
on February 15, 1887. : 

In addition to the agove, Lectures will be given in the Chemical Division 


by Drs. Hodgkinson and Percy Frank|gnd ; in the Physical Division by’ 


Messrs. Boys, Mitchell, Hoffert, and Capt. W. de W. Abney, R.E., F.R.S 
For further particulars apply tothe REGISTRAR, Normal School of Science, 
South Kensington. 


SEISMOGRAPHS. 


These instruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakes. They were originally designed 
by Prof. J. A. Ewing for the Seismological Dbservatory of the University 
of Tokio, where some of them have been in use since 1880, The forms now 
offered contain pany improvements in detail, suggested by experience of 

_ earthquake measurement in Japan. 





A fully-illustrated description and list of prices will be sent on applica- 
tion. 


eTHE CAMBRIDGIs SCIENTIFIC INSTRUMENT CO., 
Cambridge. í 
s € hd 


a 
The PHYSIOLOGIOAL ART OF NEVER FORGETTING 
e7anlike Mnemonics. ‘‘ His method js physiological and scientific- in 
the highestglegree.”—DR. WILSON._? Prof. Lolaette gave me a new 
. BENJAMIN; 


. memory.” JUDAH 
Q.0. “Tt is a perfect memo: Sye- 
> tem.”—The Weekly Budget, “By ita e 
è instrumeniglity I mastered an ab- 
~ struseand extensive WorkofSclence @ 
. AND i ad read it 1 


° times by my natural memory I could 
S U Cc C E S S not have known itso well.’ —0, SAL- 
MON, Esq. “ Every day I am a proof 
to myself that your Method is really the {nstantaneons Art of Learning 
and Never Forgetting.’—L’ABBE MALATRAY, C" As to the ‘ Never 
e Forgetti@:,’ I quite agree with the®justice of the cialm.”—MAJORB 
MENARW, ‘ Yeu: Forse nothing but what you ful arry out.””— 
REV. W$. NICHO Sg: . Great Ind ents to Correspondence and f 
and Private Pupils, Prospectus post free from 
BOF. LOISETTE, 87, New Oxford Btregt, London, ` 





INFANCY TO OLD AGE. 


WITH SPECIAL INFORMATION 
ABOUT SPECTACLES. 


By JOHN BROWNING, 
F.R. A.S., F.Re-M.S., &C. 
With 55 ILLUSTRATIONS. Price 1s. oth. 


Extracts from Notices of the First Edition :— 

“t How to Use Our Eyes,’ by John Browning, 
F.R.A.S., is a thoroughly practical little manual.” 
—Graphic. 4 . 

“Gives many a useful hint to those who enjoy 
good eyesight and wish to preserve it, and gives 
the advice of an oculist to those obliged to wear 
spectacles.”—Pall Mall Gazette. 


Cuatro & Winus, Piccadilly, London, W., and 
all Booksellers. 


Sent free for 1s. 2d. by the Author, 
JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


EYES. 


Q 








NEGRETTI’ AND ZAMBRA, 


SOfE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 


‘PRICE £@ Ios., 
With a supplyeof Chaits. 


NEGRETTI 
‘LAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO JHE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill; 
122, Regent Street, London. 
Illustrated Description 
Post Free. ba 










—— 
NEGRETTI & ZAMBRA’S 
eLarge Illustrated 

Cataloguéd; 
600 Pages, 
1200 Engravings, 
Price 5s. 6d.° 


Silver Medal 
° awarde 

Inventions 
Exhfbitior, 1885, 
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. BRITISH AŞSOCIATION N M 
i 8) LIVING SPECIMENS FOR THE MICROSCOPE. | 
° . eFOR THE GOLD MEDALawarded at the FISHERIES EXHIBITION h 
ADVANCEME NT OF „SCIENCE, THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, * 
22, ALBEMARLE STREET® LONDON, W. Who last week sent to his Subscribe® Daphnia reticulata, with sketch 
> 2 ? and description. He als6 sent out Cristatella mucedo, Alcyonella fungosa, 
The NEX@ "ANNUAL GENERAL MEETING will be held at Leptodora hyal a, Sida crystallina, Melicerta ringens, Stephanoceros 
BIRMINGHAM, commencing®on WEDNESDAY, SEPTEMBER r. Eichornii, VolvoX globator; also Hydra, Ameeba, Vorticella, Crayfish, ar 
è k ; other Specimens for (Huxley and Martin’s) Biological Laboratory work. 
. e a Weekly Announcements will be made in this place of Organisms T., BAL 


PRESIDENT-ELECT, ẹ 


Sı® WILLIAM DAWSON, ŒM.G.„ M.A. LL.D., F.R.S., B.G.S., 
« Principal of McGill College, Montreal, Canada. 


NOTICE TO eONTRIBUTORS OF MEMOIRS.—Authors are 
i hase to give early notice of their intention to offer Papers. 
nformation about Lodgings and other Local Arrangements may be 
obtained from the Local Secretaries, Birmingham. 


A. T. ATCHISON, Secretary. 


ST, BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MONDAY, October 4, 1886. 

Students can reside in the College within the Hospital walls, subject to the 
College* Regulations. The Hospital comprises a service of 750 beds (in- 
@luding 75 for Convalescents at Swanley).—For further Particulars, apply 
personally or by letter to the Warden of the College, St. Bartholomew’s 
Hospital, E.C. 

A Hand-book forwarded on application. 


ST. BARTHOLOMEW’S HOSPITAL 
. AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION. 


Two Classes are held at St. Bartholomew’s Hospital in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Exam.n- 
ation at the University of London—from October to January, and from 


March to June. Fee for the Course ef Three Months, £10 10s. 


PRELIMINARY SCIENTIFIC EXAMINATION. 
A Clas (open to all Students whether entered at the Hospital or not) is 
held from October 1 till July in preparation for the above Examination as 
‘ollows :— 
Biology—T. W. Shore, M.D., B.Sc. Lond., Lecturer on Comparative 
Anatomy to the Hespital. 
Physics and Chemistry—F. Womack, M B., B.Sc. Lond., Demonstrator 
of Natural Philosophy and of Chemistry to the Hospital. 
Fee, £12 12s. ; to Students of the Hospital, £10 tos. 
“This Class is alco suitable for Students entering for the Intermediate 
Science Examination and for the First M.B. of Cambridge. 
e Also a Special Class in preparation for the January Examination from 
Seprember 1 till January. Fee, £10 tos. 
or further particulars, apply to the Warven of the College, St. Bar- 
tholomew’s Hospital, E.C. ear 
A detailed Syllabus of the Classes forwarded on application. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


OPEN SCHOLARSHIPS IN SCIENCE. 


® Two Scholarships cf the value cf £130 each, tenable for one year, 
will be competed for on September 25, and following days. One of the 
value cf £130 will be awaided t» the best Candidate at this Examination 
under Twenty Years of Age, if cf sufficient merit. For the other, the Candi- 
dates must be under Twenty-five Years of Age. 

The Subjects of Examination are Physics, Chemistry Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects). 

The Jeaffreson Exhibition will be competed for at the same time. The 
Subjects of eExamination are Latin, Mathematics, and any two of the 
three following Languages : Greek, French, and German. | , 

The Classical Subjects are those of the London University Matricula’ ion 
Praminaffon of July 1826. 

This is an open Exhibition of the value of £50. 

Candidates must not have en@ered to the Medical or Surgical Practice of 
any Metropolitan Medigal Schec]. 

‘The successful Candidates will be required to enter at St. Bartholomew’s 
Hospital in the OCTOBER sw ceeding the Examinaticn, andare gligible for 
the other Hospital Scholarships and Prizes. 

e For Pamiculars, application may be made to the Warden of the College, 
St. Bartholome®’s Hospital, E.C. 


= 
THE MIDDLESEX HOSPIPAL 
MEDICAL SCHOOL. A 


The WIN'RER SESSION Will open_on MONDAY, Oc®ber 4, with an 


trofiuctory Address at 3 p.m. by Dr. C. Y. BISS, M.A. 
TWO ENI RANCS SCHOLARSHIPS of the value of £100 and £60 
will lag competed for oa SEPTEMBER 30 and following days. i 

The Compos tion Fee for the whole Medical Curriculum is £100. Special 
provision is made for*Dental Studenss aad for Candidates for Uy Preliminary 
şcientific (M.B.) Examination. | , 

Fcr Prospectus and furdher information apply to the Dzan, or the 
Resident Medical Officer, at the Hospital. 


. “A. PEARCE GOULD, Dean. 
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Specimen Tube, One Shilling, pé@st free. 


Twenty-six Tubes in Course of Six Sonti® for Sub@ription of £1 18., 
or Twelve Tubes for 105. 6d. e 


Portfolio of Drawings, Eleven Parts, 1s. each. 


PETROLOGY of THE CHANNEL ISLES. 


AMORPHOUS, PORPHYRITIC. and SPHÆRULITIC RHYOLITES 
FELSITES, APLITES, DIORITES, @YENITES, CLAYSTOE 
PORPHYRKIES, ARGILLSC EES SHA ES, CONGLOMERATES, 








Series of 24 2-inch Specimens, 4s. 6d. (free to any part of United Kingdom). 
Micro-Sections (Mounted) cf the above :— 
Spheerulitic Rhyolite ... 2s. cd. Others I®. gd. 
[467 


SINEL & CO., JERSEY. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1886-87 will? COMMENCE¢os FRIDAY, October 1, 
1886. By that date the New College Buildings wit! be reatly 8 occupation. 
The very extensive additions that have beep made to ‘the S@hool Premises 
will afford complete provision for the teachi@g of all branches of Medical 
Science, the accommodasion provided being more than double that which 
was provided in the Old Buildings. An inaugural ceremony will take place 
of which due notice will be given. 

FOUR ENTRANCE CHOLARSMIPS, value £60, £40, £30, eand 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
too Guineas in three instalments. All Resident and other Hospital Appoint- 
ments are free, and the holders of all the ReBident Appointments are provided 
with rooms and board entir€ly free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving-Room Officer. Four Dressers and Four 
Maternity Pupils also reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the University 
of London, and for the Primary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medical and Surgical Practice. 

The London Hospital is now in direct communication by rail and tram 
with all partsof the Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railways have Stations wie¥in a minute’s 
walk of the Hospital and College. e 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden. 
@—*-- 
UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty ofg\edicine will commence on OCTOBER 4, 
Introductory Lecture at 4 p.m. by A. E. BARKER. Esq. © 
The Examinations for the Entrance Exhibitions will be held on SEP- 
TEMBER 29 and 30. 
Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. y 
In University llege Hospital about 3000 In-patients ant 30,000 Out- 
patiens are treated during the year. Thirty-six appointments, eighteen 
eing resident as House Surgeon, House Physician, Obstegic Qssis‘ant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships are open to Students of the Hospital without 
extra fee. e 
Prospectuses, with full gf rmation as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C e 
G. V. POORE, M.D., B.S., Deag of the Fagulty. 
TALFOURD ELY, M.A., Secretary. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, S.W. 

The WINTER SESSION will c&mmence on FRIDAY, October 1, with 
an Introductory Address by Dr. WigDHAAM gt 4p.m. A Prospecti of the 
School and further information may be obtained by perna application 
between 1 and 3 p-m. ; or by letter addressed to the DEAN at the Hospital. 


GUY’S HOSPITAL MEDIGAL SCHOOL. 


OPEN SCHOLARSHIPS. é 
a A Scholarship of the®alue of 125 Guineas will ke offe&d for Open Com- 
petitionon MONDAY, September 27. Subjects of Examination :—@lassics, 
Mathematics, and Modern Languages. A second Scholarship, also of the 
value of 125 Guineas, wiil be offered for Qpgn Competition on the came - 
day. Subjects of Examination :—Inorganic Chemistry, Rhysics, Botany, and 
Zoology. n j 
For further Particulars apply to the Dray Guy’g Hosftal, S.E. è 
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OWENS COLLEGE, MANCHESTER. 


° The Professorship of Chemietry will be vacant on Sept@nbereeg next 
Jirough the resignation of Prof. Sir H. E. Roscoe, M.P. 
The appointment of the new Profgssor will be made as early as possible in 
the Michaelmas Term. e 
A statement of the Terms and Conditions Of the Professorship will be for- 
warded on application to J. G. Greenwood, LL.D., Principal of the 
College. e 
Cahdidates for the Chair are invited to forward epplications and testi- 
ménials addressed to the Council of the College, under cover to the Registrar, 
not later than TUESDAY, August 31 next. 
HENRY WM. HOLDER, M.A., Registrar. 


—e— 
OWENS COLLEGE, VICTORIA 
UNIWERSITY, MANCHESTER. 


1.—ARTS, SCIENCE, and LAW DEPARTMENT. 

2.—MEDICAL DEPARTMENT (including the Dental and 
the PRarmaceutical Courses). 

3—DEPARTMENT for WOMEN. 

4—EVENING CLASSES DEPARTMENT. 

Prospectuses of the above [partments and of Entrance Scholarships and 
Exhibitions (12 in number, and varying from £12 to Zt0o per annum) will 
be forwarded on application to the Registrar of the College, or may be 
obtained from Mr. J. E. CORNISH, 33, Piccadilly, Manchester. 


. HENRY WM. HOLDER, M.A., Registrar. 








° KING’S COLLEGE, LONDON. 
DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES. 

NEW STUDENTS will b+ admitted on TUESDAY, September 28. 

The Course of Study provides practical education for those who intend to 
engage in Engineering, 5u veying, Archite@ure, Telegraphy, and the higher 
branches of @hemécal and e\lanufacturing Art. 

For the Prggpectus apply, personally or by post-card, to J. W. CUNNING- 
HAM, Esq., Secretary. .’ 


SIX PRIZE MEDALS 
e AWARDED FOR GE@LOGICAL COLLECTIONS 





Geological Collectionsespecially adapted forTeaching assupplied to Scieno: 


and Art Department, and used by all Lecturers and Teachers in 


Grt Britain, &c. 


New and Rare Minerals constantly arriving rom all parts for selection of 


Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS; 
The Largest Variety in England, 


New Catalogues and Lists on application to— 
JAMES R. GREGORY, 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
oe Established 27 Yearsin London. 


ROCKS, MINERALS, FOSSILS. 
5. ° 


Assoc. R. S. 
a 





Mines Lond., M.A. Oxon., L.S.A, Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Srudents' Calginets (novel design) of Rocks, Minerals, or, Fossils, 120 speci- 
$ mens, from 30s., or of Recent Shells, 120 Gentra, 425. 
Cornish Migerals a Specialty. Characteristic Rock-sections from 1s. 6d. 
APPARATUS SUPPLIED. LESSONS GIVEN. 


A Fine Series of the newly described ST. WRTH PLIOCENE FOSSILS, 
including Tunicata and HoyoTHuria. 


BEAUTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens 
has just received, comprising — 

RGYRODITE, ZUNYITE, Extraordigary Fine Crystals of CERUS- 
SITE, PYROMORPHITS, DESCLBIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE, FOW, ERITE, RED VANADINITE, 
OWARBOWITE, CANADA, TOPAZES from Pree’s Peak, and Brilliant, 
Doubly-Terminated RUTILES. e 

SCOVILLIM®, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. ° 
FOSSILS ROCKS, and MICROSCOPIC SLIDES. 
é Collections, fammers, Chisels, and Blowpipe Apparatus 
PRIVATE LESSONS AND EVENING CLASSE§. 


ÇATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
° q 27% STRAND, LONDON, 
z ' : Opphsite Norfolk Street. 
7 e 
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WATTS’ MANUAL ‘OF CHEMISTRY’ 


(BASED ON FOWNES* MANUAL). e ° 
PHYSICAL AND INORGANIC CHEM- 


ISTRY. 9s. ° . 


° 

CHEMISTRY of CARBON-COMBQUNDS; 
or, ORGANIC CHEMISTRY. Edited by Dr. TILDEN, R.S., 
Professor of Chemistry in the Mason College, Birmingham. soe 


London: $. & A. CHURCHILL’ 
WEAK AND DEFECTIVE SIGHT. 


SPECTACLES scientifically adapted to remedy impaired vision by Mr. 
ACKLAND, Surgeon, daily, at HORNE & THORNTHWAITLE'S, 
Opticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 
the last thirty years made an especial study of the optical means necessary 
to remedy the defects of the astigmatic or weak-sighted eye, and this expen- 
ence, combined with his medical knowledge, enables him frequently to 
relieve even the otherwise hopeless cases. Sufferers should read his 

amphlet, ‘‘ Hintson Spectacles,” sent post-freefor six stamps.— 4g Strand, 
ondon. 





PEOTOGRAPHY. 


WOOD’S TRAFALGAR DRY PLATES 
ARE UNSURPASSED. s 


When over- or under-exposed they can be controlled with better results 
than any other make. 


A PHOTOGRAPH AND HOW TO 
TAKE IT. 


By ONE WHO KNOWS. . 
With Catalogue of Photographic Apparatus, Post Free, One Stamp. 


E. G. WOOD, 74, Cheapside, 


AND 
HORNE, THORNTHWAITE, & WOOD, 
416, Strand, London ; 





: ALSO ‘ 
WOOD (Late ABRAHAM), » 
20, Lord Street, Liverpool. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. : 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Douatas, R.McLacutan, F.R.S., 
E. SAUNDERS, F.L.S.,and H. T. STAINTON, F.R.S. 

ine, commenced in 1864. contains standard articles and noreg 
and especially on the Insects ci 





This Ma; 
on all subjects connected with Entomology, 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes cow- 
mence with the June number in each year. 

Vols. I. to VI. (strongly boundin cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
‘vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 3, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors atthe above å 
address. 





On the rst of everyeMonth® 


JOURNAL OF BOTANY, 
© BRITISH AND FOREIGN. 


Edited by JAMES BRITTEN, F.L.S., British Museum 
Conrents:—Original Articles by leading Botanists.— Extracts, anc 
Notices of Books and Memoirs.—Articles in Journals.—Botanicai N ew s.— 
Proceedings of Societies. è ° 


Price rs.3¢. Subscription for One Year, payable inadvance, t2s. 
London® WEST, NEWMAN, & COS 54, Hatton Garden, E.C. 
Now Ready, Part XXXI., 8vo, prite 3s. 6d. 
2 


THE ZOOLOGIST: is : 
A MONTHLY MAGAZINE OF NATURAL H#STORY. 


Third Series Edfed by J. E. HARTING, F.L.S., F.z.8., Member cf the 
British Ornithologists’ Union ; contains— 


Original Articles by well-knovan naturalists in every branch of zocl Ry i 
habits of anin@ls; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; 
rare marine fish; local aquaria ; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits «f the species; and 
other matters of general interest to those who ht in natural history 
Reports of tbe Linnean, Zoological, apd Ent>mol ogi 1 Societies. Reviews 
of natural History books. Occasi8nat translations from toreign *x.0log:cal 
j urnals of important and interesting articles ig various branches of zoology. 
here are occasional woodcuts. 


JOHN VAN VOORST, 1, Patern@ster Row. 





e o 
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, + Each Volume is “very fully Illugtrated with Practica! Woodcuts, and b fi e 
i è (Post Free 1/2). ound in fig} cloth extra, 1/= each 


l “We are 


‘expegfive books.” —Academy. 


P °` BUTTERFLIES, MOTHS, and BEETLES. 
! MOSSES. 
| - FUNGI, LICHENS, &c. 
SEAWEEDS, SHELLS, and FOSSILS. 
ENGLISH COINS. 
POND LIFE, 
e 


or 


tly. 


ga to call attention to ie excellent series of hand- -books, which deserves t to be widely known. . 
Mufeum thus coming forward tq make popular the stores of learning which they have. . 


» We are glad to see the staff of the British 
. The! Hustrations are uniformly good—far better than i ingmany 
eo 


CRUSTACEANS and SPIDERS. pSžortiy. 


8vo, Limp Cloth, with Coloured Flowered Chart of Eu®pe, pp. xlviii. — 366. 


2s. y. 
The NATURALIST’S DIARY <a Dayhook 


of Meteorology, Bhenology, and at Biol gy. Arranged and Edited 
by Cuas. Roserrs, F.R-C.S., L.R.C.P., &c. 
“A capital idea very creditably es out.” —-Gigseow Herald. 
“A delightful device by which to entrap the young and unwary bird» 
nester and make of him a scientific naturalist.” —S atu day Review. 





Will be found in Stock at all the Principal Booksellers, 


SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE, ORDON 





A l Seasonable Delicacy. — 


With Stewed Fruit. 


. BROWN & POLSON’S CORN FLOUR: 


AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 


NOTE?— Purchasers should insist on being supplied with BROWN & POLSON’S CoRN FLOGEH. 


Infemior kinds 


asserting fictitious claims, are being offered. e 


_*e 








8vo, Cloth, with a Map and Seven Autotype Plates, xos. 6d. 


CATALOGUE OF THE BIRDS OF SUF- 
FOIsK. With an Introduction dhd Remarks on their Distribution. By 
CHURCHILL BABINGTON, D.D., V.P.R.S.L., &., &c. 


s JOHN VAN VOORST, 1, Batarnsatnr Row. 


Just Published. 


GEOLOGY OF WEYMOUTH, PORT- 


° &AND, and COAST OF DORSET, from Swanage to Bridport on 
the Sea. With Archæ^logical and Natural History Notes. By 





R ROBERT DAMON, F.G.S. New and Enlarged Edition, Illustrated, 
price 5s, ; or with Geological Map and extra Plates, 7s. 6d. Post free. 


R. F. DAMON, Weymouth. 





Mathematical Instrument Manufacturer to H. M. Contant Council of 
India, Science and Art Department, Admiralty, &c. 


ie Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices 
bd Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for Excel- 
lence of Construction of Mathemstical Instruments. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


ACCIDENTS OF DAILY°’LIFE 
á INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company, 
(Established 1849) 
.64; @ORNHILL. œ 





Capital .. @. aes te SI, 950,000; 

Income .. oo ove one ove 245 1000» 

è Compensation Paid for 112,000 Accidents, 
£2,215,000. , 

Chairman HARVIE M. FARQUHAR, §sq. 


Apply to the Clerksat the Railway Stations, the Local Agents, or 

West-End Ofice—8, Grand Hotel Butidings, W.C.¢ 
eORAT THE ® 

* Head Office—64, Cornhill, London, E.C. 

. WILLIAM J. VIAN, Secretary. 


BOOKS (Secondhantiy; Miscellaneéus, Rg 

° mainders, &c.—C. HERBERT, English and Foreign Bookseller, 379, 

Goswell Road, Toka E.C. Cataloguefree onreceipt of two stamps, 
Libraries, Old, Bool&, and Parchment purchased. 





ENGINEERING DEPARTMENT, 
CAMBRIDGE UNIVERSITY. , 
WANTED, a first-rate Scientific Insfrument-Maker. 


given to one who has been through an srgncens shop. Apply by letter, 
stating salary required, to JAMES LYON, M.A., Superintendent. 


SCIENCE 


AN AMERICAN ILLUSTRATED WEEKLY PAPER 
TREATING OF THE SCIENTIFIC ASPECT OF 
ALL QUESTIONS OF THE DAY. 


Volumes begin in January and Juty. 





Subscription in Great Britain and Ireland, including Scie @upplement 
248. a Vear. 


Specimen Number Free on Application, s 


ie: 19), 1886 o 


Natural” ‘History Handbooks for Collectors.. 


Preference will be ° 


London Agent :—G. E. STECHERT, 26, KR" William Stweet, Sprand. í 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CIQMCKS at 


WATCHES. 


REDUCED PRICES, sent 

free on application to eE.e DENT 

and Co., Makers to the Queen, 

é&, STRAND, LONDON, W.C., 
° or 4, ROYAL EXCHANGE. 














On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


post ° 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. : 


Edited by Joun T: CARRINGTON, 


With theAssista eof 

FREDERICK Bonn, F.Z.S. Wan A. Po 

EDWARD A, FITCH, F.L.S. 7 JENNER 
F. Bucuanan WHITE, M. 


Contains Articles by well-known Entomologists of all Branches of the 
Science; on Insects injurious or beneficial to Farm @r Garden; Notes on 


Habits, Life- Histories ; 
bists of Duplicatesand Desiderata. 


Numerous WooDCUT ILLUSTRATIONS, to the prénting of which especia] 


RMD. 
R, FEL L.S. 


attention is given, and occasional LITHOGRAPHED and Curomo-LirHo-; 


GRAPHED PLATES. . 
SIMPKIN, MARSHABL, & CO Statigners’@fall Cong. 


ae ee ait aa 


occurrence of Rarities, &c.; ghere are Monthly, 


















e . x 7 
o R e ° . 
" Aygu ‘ $ ATURE “eS oni 
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"SUBSCRIPTIONS, TO “ NATURE.” CABINETS FOR-*-MINERALS,- 
há . s. ed. 7 
x Yearly .. EEE E 28 o FOSSILS, &e. s j 
E te ae eg mar 6 DRAWERS, INCHES HIGH ow. an vs 218.” 
` . ¥ e ere eee sea » 
To the United States, the Continent, &e— oe 8 i 26 H 4 ee o 28s 
of Yearly Sp celles AW, ee oe ee SOR 8 Pda: age 9O 6 12 a9 39 ” : ” son tee Oe 528 
Half-yearly ee we Sees A er «aan NATURALISTS, GLASS-CAPPED BOXES, ROUND AND o 
Quarterly . . @. +--+ eo tee? ce Y 8 o REGIANGULAR, FROM ONE SHILING PER «DOZEN 
To India, China, and Japan :— a THOMAS D. RUSSELL, . 
Yealy see e 32 6 78, NEWGATE STREET, E.C. 
Half-yearly . e ee 2... .16 6 i E 
Quarterly. 2 o o 8 6 HOW & CO.’S 
° - 





Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in @olumn 2s.'6d. gd. per Line after. 
A s- 


d. 
One-Eighth Page, or Quarter Column. . ..018 6 HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
Quarter Page, or Half a Column. . .. I1 I5 0 MICRO-PETROLOGY.—Sections of Pitchstones, Obsidiaps, Granite’, 
Half a Page, or a Column 35 0 Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Teachyre: 
Whole P BOR RISANS aN ee AN S Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin:s - 
ole Page. o ee ee te te te ews 6 60 stones, &c., price rs. 6d. each. 


Money Orders payable to MA CMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C, 


LAMP & 


PATENT 


Silico-Carbon Acidless 
BATTERY 


FOR 


e MICROSCOPIC work. 
All complete £5. 


COXRTER & SON, 


4.6, Grafton StarGowerSt= 
LONDON, W.C. 


- ° MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


° 15; KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skalls of Mammals, Birds, Reptiles, and Fish. 
- .—a 


«THE HORSE AND HIS RIDER,” 


A STUDY IN COMPARATIVE OSTEOLOGY ; 
And other Specimens, exhibited at the LiveRpoor INTERNATIONAL 
EXHIBITION, Gallery A. 


WOOD'S 


LANTERNS-& SLIDES, 


Largest and Rest Stock in the Kingdom, on Sale or Hire. 


THE “ EUPHANERON” LANTERN. 


44 4s., is unsurpassed for Power, Portability, and Price. 
NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock), 
Post Free, One Stamp. 


3 Cameras, Lenses, Stands, Chemicals, 


JAMES How & CO., 73, FARRINGDON STREET, Lonpon. e 
SECOND EDITION, 
GRIFFIN ’S»” 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRAPTIYE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 
JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET. 4 
LONDON, W.C. 7 


oo o asss 
Excellent Copies of the actual, natural Handwriting, also 
of Drawing 35—-Musicyeven-of-elabors! Sietchee, Pra- 
grammes, Plans (up to Double-Elephant size), Shortband§ and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIS) 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resermbiz 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London, and 52, Princess Street, Manchester ° 


FRY’S PURE 
CONE Ra eas CQCOA 


Prepared by anew and special scientific pracess 
Securing extreme solupility, and developing 
the finest flavour of he Cocoa. 


Se Oe Ee A Ra 
BEST BLACK INK KNOWN, 
DRAPER’S INK (DICHROIC). 


e 
DIFFERING FROM ANYTHING ELSE EVER PRODUC! I’. 
Writing becomes zw pleasure when this Ink is used. It has been ad pte} i+ 
fhe principal Banks, Public® Offices, and Railway Companies throggh: vt 
9; Trelaral. a 
Flows easily from the Pen? 





























And every requisite f® Professional and Amateur. 


“Completg Cataloguddand Pamphlet, Post Free, One Stamp. 


. E. G. WOOD, 74, Cheapside; and 
HORNE? THORNTHWAITE, & WOOD, 


Opticians to the Queen, 


. 416, STRAND, LONDON. 2 
CHEMICAL. APPARATUS, Wholesale,» 


s 
Retail, for*Colleges, Schools, and Chemical Works. New Catalogue of 
wo page and 500 clear Illustwations, post free, 2¢.—WILLIAM 
HUME, 1, Lothian Seet, Edinburgh. 
e e 


It writes almost instantly full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied a: the 
Ts cleanly to use, and not liable to Blot.} moment of writing. æ 
Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Stifet; W. Epwarvs, Old Change; F. NEWBERY & Sons, Newgate 
Street; J. Austin & Co., Duke Street, Liverpool; and to be had, of al. 
tations. 


BEWLEY & DRAPER (Liméed), Dublin. 
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PRIZE MEDAL]. HARVEY & PEAK, HEALTH 
P AWARDED [By Appointment to the Royal InstitutioR of Great Britain,] EXHIBITION. 

. °. a UCCESSORS TO W. LADD & CO., s 

BEAK STREET, REGENT STREET, LONDOÑ, W. 


MANUFACTURERS OF SCIENTIFIC APPARATYS OF ALL CLASSES S 


. SCHOOLS, COLLEGES, OR 


_WIMSHURST AND VOSS 


PRIVATE RESEARCH.. 
INDUCTION MACHINES 


OF IMPROVED PATTERN. 
Lilustrated Catalogue, Revised Edition, per host 8d. 





WALL PAPERS FREE FROM ARSENIC 


May be obtained of all Decorators. 





Award of Merit, International Medical and Sanitary Congress. 


WILLIAM WOOLLAMS & CO, Manufacturing Paper Staintrs, 
ARE THE ORIGINAL MAKERS oF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic.” 
Sole Address—11o, HIGH STREET, MANCHESTER SQUARE, LONDON, We 


Special Prize Medal, Sanitary Institute. 
Silver Medal, National Health Society, 1883. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION, 





Bailey’s Patent Water Motor. Bailey. s Patent Organ-Blower. 
Hundreds fixed and at Work, 
Prices from £6 6s. each. 


Strongly made, Powerful, 








Economical. 
FUP. IHP 2HP. 4 HP. 6 HP. NR 
WATERMOTOR Éro. £12105. £15. £25. 435 OHEAN BLOWER 


Bailey’s Patent Thirlmere 
Water Moter. 
Adapted for Small "Powers. : 





C"E-10 H.P. l H.P, H.P. $HP. IHP 


CaMeSt 
SEE LISTS. ofikinens £2 25 4335. 4555. £8 ros. ae 


W. H. BAILEY & CO., Albion Works, Salford, Manchester, 


THIS 
MEDICINE 


is a ‘Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 
Pqwerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 





12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA., 
Carefully Selected and Named Specimens. 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINET, 
The 12 Slides post free in Box for ros. 9d. 
EDWARD WARD, F.R.M.S., 

249, oxrorf STREET, MANCHESTER. 


. SPECTACLES V. OPHTHAS MIC 
IRREGULARITIES. 


W: JOHNSON, Ophthalmic Optician, received the HIGHEST and 
AWARD granted for SPECTACLES in LONDON, International 


[503 





Exhivition, 1862. 

Patronised by the most eminent Oculists and Medical Men. 

W. JOHNSON, Opticiafi to the University pieeptal: 
188, TOTTENHAM COURT ROAD 


“ Remarks on Spectacles,” post-free. . 


NORTH BRITISH AGRICULTURIST; 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Fafmers, Resident Agents, and others@nterested i in the 
management of land throughout the United Kingdom, 

The AGRICULTURIST is published every Wednesday afternoonin time 
for tke Evening Mails, and contains Reports ef all the Principal British and 
Irish Markets of ghe week. e 

Thesp&ial attention of Land Agentsisdirected tothe AGRICULTURIE? 
as one of the best existing papers for Advertising Farmsto be Let and Estates 


for Sale. @ 
Advertisers addressin endmselves to Farmers will find the AGRICUL: 


TURIST a first-class médium for reachfħg that Class. 
Pièce 3d. By post 34d. Annyal Subscription, payable in Sivencd: 145. 
Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street, 


London, E.C. Mongy Or@ers payable to C. and R. ANDERSON. 
e 





THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers * Interests, 
Licensing, Legal, and Parliamentary Ma:teis. 


Review or THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRAD 


REC2RD. 
The Organ of the Country Brewers, 
“The Brewers’ Guardian”? is published on the evenings of every alternate 


Tuesday, and is the only journal officially connected with brewing i interests, 


Subscription, 16s. 6d. per annum, post free, dating fromany Wiugrter-day, 


Single Copies, rs. each. Registered for transmission abroad, 
° 





DER NATURFORSLHER, 


e 
Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaftén, 
XIX. Jahrgang. e 


Gegründet von Dr. W. SkLAREK, @ herausgegeben von Dr. O. SCHUMANN o` 


Privatdocent an der Universität ‘Tübingen. 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 
s Tithingen: LAUPP. 
London and Edinburgh: WILLIAMS & NORGA ATR. 





ESSEX FIELD CLUB SPECIAL MEMOIRS. Vor. 1 


REPORT ON TME EAST ANGLIAN 


EARTHQUAKE of Api 22, 1884. By RAPHAEL MELDOLA 
F.C.S., F.I.C.. F-R.A.S., &c., Professor of Chefhistry in the Finsbury 
Technical College, City and Guilds of Londo§ Institute; and 
WILLIAM WHITE, F.E.S., Member of the Geologists’ Association. 
[Drawn up by R. Meldola, and read in abstract at the Meeting of the 
Essex Field Club, February 28, 1885.] With Maps and other Illus- 


trations. 8vo. Price 5s. e e 
MACMILLAN &O., LONDON. 
—~—- —_—____29_ 





THE « HANSA,” 7» ee? 


Published since 1864 in Hambur~, is the only independeng profession&l paper 
in Germany dedicated exclusivel 7 to Maritime Objétts _ Essays, Critiques. 
Reviews, Reports, Advertisements. Strict eye ke ept up§h the development 
af Maritime Affairs in everyrespect. Every second Sundaygone Number #1 
4to&t least ; frequent supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. Price r2s. for @welv2 
months, Advertisements 4d. alin widely spread by this paper; considerabl: 

batement for 3, 6, 12 months’ insertion. Businesse Office: ‘Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 2b. Edited by W. von FREEDEN M.R., 


Hamburg, Alexander Street, 8. e a 
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ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Airy, K.C.B., F.R.Ș. late Astroflomer: Royal. 

© With numerous Illustrati ns. Fcap. 8vo. 45. 6d. e b. z 

ASTRONOMY. ELEMENTARY LESSONS IN ASTRONOMY.® By J. NORMAN” LOdKYER, „F.R.S. 
New Editione With numerous Illustrations. Fcap. 8vo 5s 6d. (Questions on, 18$. 6d.) ° . 

PHYSIOROGY—BLEMENTARY LESSONS IN PHYSIOLOGY. By THomas HENRY €IUXLEY, F.R.S ào 
New Ediffon. With numerous Illustrations. Ea 8vo. 4s- 6d. (Questions on, 15. 6d.) E 

ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By Sr. GEORGE MIVART, E.R.S. With 

numerous Illustrations. Fcap. 8vo. 6s. 6d. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscor, F.R.S. 


New Edition. With gomerous Illustrations. Fcap. 8vo. 48$- 6d. Problems adapted to the same, by Professor THORPE. 9 With Reet 


amo en's COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. | By F, Jones. 


With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 2s. 6d. 
* QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and *Orgagic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap. 8vo. 35. 7 
CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. 2s. 6d. e , e 
PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFOUR STEWART, F.R.S. New 
Edigign. With aumerous IMustratifhs. Fcap. 8vo. 45. 6d. (Questions on, 2s.) ‘ 
ELEGTRICITY, AND MAGNETISM.—ELECTRICITY AND MAGNETISM. By Professer 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 8vo. 45. 6d- 
ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN. By Professor 
ANDREW GRAY, MLA., F.R.S.E. Pott 8vo. 35. 6a. 
ELECTRIC LIGHT ARITHMETIC. By R. E. Day, M.A. Pott 8ve. 25. ` 


HEAT AND FPLECTRICITY zi COLLECTION OF EXAMPLES ON HEAT. AND 
ELECTRICITY. By H. H. TURNẸR, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 2s. 6d. 


STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. PERRY, C.E., Professor of Engineering 
Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Fcap. 8vo. 4s. 6d. 

SOUND.—ELEMENTARY- LESSONS ON SOUND. By Dr. W. H. Stone. With Illustrations. 
Fcap. 8vo. 35. 6d. 

ELEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIEYGE. By SYDNEY LUPTON, M.A.. F.C.S., F.C.I. Globe 8vo. 2s. 6d. 9 

CHEMICAL ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With t1oc 


© Problems. By the same Author. Glvbe 8vo. 5s. 


NATU RAL*PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. ByI. Torutxtre, 
* M.A, F.R.S. Fcap. 8vo. ‘Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part JI.—Sound, Light, and Heat. 3s. to 


PHYSICAL "GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
bd ARCHIBALD GEIKIE, F.R.S. With numerous ILustraticns. Fcap. 8vo. 45. 6d. (Questions, 1s. 6d.) k 
FIELD GEOLO GY OUTLINES OF FIELD GEOLOGY. By the same Author. With numerous 
Ilustrgtions. Crown 8vo. 3s. 6d. . è e 
GEOGRAPHY.—CLASS-BOOK “OF GEOGRAPHY. By C. B. CLARKE, M.A, F.G.S., FRS 
New Kgition, with Eighteen Coloured Maps. Fcap. gvo. 35. e 
AGRICULTU RE.—ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
PRACTICE. By Professor H. TAG@NER. Fcap. vo. 3s. 6d. ° 


FIELD AND GARDEN*CROPS.—DISEASES OF FIELD AND GARDEN CROPS, ° Chiefly 
such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6d. ý 


BOTANY.—LESSONS IN ELEMENTARY BOTANY.® By Professor OLIVER, F.R.S. New Edition. 


With numerous Illustrations. Fcap. 8vo. 4s. 6d. 


POLITICAL ECONOMY.—POLITICAL ECONOMY “FOR BEGINNERS, By Mrs. Fawersr. 
e 


New Edition. With Quest‘ons, &c. Fcap. Svo. 2s. 6d. e 


ECONOMICS.4 THE ECONOMICS OF INDUSTRY. Ry Professor A. MARSHALL, and Mary P. 
MARSHALL. Feap¥8vo. 2s. Od. ` s 


LOGIC.—LESSONS IN LOGIC, INDUCTIVE AND DEDUCTIVE. By W. STANLEY Jevoxs, LLDP. 
M.A, F.R.S New Edition. With numerous Illustrations. Fcap. 8vo. 3s. 6a. e e ë 5 


A TRXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS.—By P. R. Ray, 
D.Sc. (Lond. and Edin.), Profess r of Logic and Philosophy, Dacca College. Second Editicn. Globe 8vo. 4s. 6g. 


GEOGRAPHY.—SHORT GEOGRAPHY OF THE BRIĻISH ISLANDS. oBy J. B. GREEN and ALICE 
Ss. GREEN, With Maps. Fcap. 8vo. 3s. 6d. (3 
e o 
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-5 MEssrs. MACMILLAN AND Co:'s: e ” 
. TEXT-BQOKS FOR STUDENTS. 


e NATURAL PHILOSOPHY. BIOLOGY—vontinued. K 
Apptfed Mechanics: an Elementary General A Text-Book of the Physiological Chemistry 


Introduction tÊ the Theory of Structures and Machines. By JAMES OF THE ANIMAL BODY. Includi f i 
H. €OTTERILL, F.R.S., Associate Member of the Council of the Changes occurring in Disease. “By A GAMONA ofthe Chemical 
Institution of Naval Architects, Associate Member of the Institution of Professor of Physiology in the Victoria University, Me Owens College; 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval Manc*ester. 2Vols. 8vo. With Iligstratigns. Volgl. 18s. 
College, Greenwith. Medium gvo, 18s. [Vot. II. in the press. 
A Text-Book of the Principles of Physics. | Elements of e Comparative Anatomy. By 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- Professor CARL GEGENBAUR. A Translation by F. JEFFREY 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- BELL, B.A. Revised with Preface by Profesor E. RAY LAN- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. ars. KESTER, F.R.S. With numerous Illustrations. 8vo. ars. 
The Kinematics of Machinery. Outlines of | The Fertilisation of Flowers. By Professor 
a They of Machines. By Professor F., REULEAUX. Translated HERMANN MULLER. Translated @and Edited b . 
$ A 3 I b A ‘ 9 | by D'ARCY 
pnd. Edited. oe W. KENNEDY, GE. With 450 W. THOMPSON, B.A., Professor of Biology in University College, 


undee. With a Preface by CHARLES DARWIN, F.R.S. With 


Spectrum Analysis. Lectures delivered in 1868 numerous Illustrations. Medium 8vo. 21s, K 
before the Society of Apothecaries of London. By Sir HENRY E. | A Dictionary of Economic Plants Their 
e ee ) y a 
ROSCOE, LL.D., ERS Professer of Chemistry in the Owens Col- a Z ` ka t 
lege, Victoria University, Manchester. Fourth Edition revised and gustory, Products, and Uses. By JOHN SMITH, ALS Ee: 
gensiderably enlarged by the Author and by ARTHUR SCHUSTER, PAEAS 
vy £22. Professor of Applied Mathematicgin the Owens College 
Victoria University. With Appendices, inienn Illustrations, a M E D | CI N E. 
Plates. Medium 8vo, zrs. $ , A Text- Book of Pharmacology, Thera- 
Electrostatics and Magnetism. Reprints of PEUTICS, AND MATERIĜ: MEDICA. Ba’? LAYDER BRUN- 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F R.S., TON, M.D., D.Sc, F.R.CP., F.R.S., Asistant Pi@tian and 
F.R.S.E., Fellow of St. Peter's College, Cambridge, and Professor of Lecturer on Materia Medica at St. Barthglomew’s Hospita®; Examiner 
Natural Philosophy in the University of Glasgow. Second Edition. in Materia Medica in the University of Bondon, in the Victoria Uni- 
Medium 8yo. 28s, versity, and in the Royel College of Physicians, London; late Examiner 


in the University of Edinburgh. Adapted to the United States Pharma- 


ASTRONOMY. Coposia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Second 


Edition. “Adapted to the New Briti Pharmacopoeia, r885. Medi@n 
Popular Astronomy. By S. Newcome, LL.D. avai ara > Pea ; 


Professor U.S, Naval Observatory, With x12 Illustrations and 5Maps | Tables of Materia Medica: a Companion to 
of the@Stars. Second Edition, revised, 8vo, 18s. the Materia Medica Museum. By thesame Author. With Illustra- 
C H EM | STRY s tions. New Edition Enlarfed. 8vo. ros. 6d. 


; : ; ; Text-Book of Pathological Anatomy and 
Inorganic and Organic Chemistry. A Com- PATHOGENESIS. By Professor ERNST ZIEGLER of Tübingen. 


plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY Translated and Edited for English Students by DONALD MAG. 
With nomerots T arataa Pigfessor C. SCHORLEMMER, F.R.S. ALISTER, MA, M.D, B.Sc, FR.C.P,, Fellow ani Medical 
Vols. I. and II.—INORGANIC CHEMISTRY Lecturer of St. John’s College. Cambridge, Physician to Addenbrooke’s 
Volk Lahe Non-Metallic Elements. ay. Vol it: Part I—Metals Hospital, and Teacher E Medicine in the University. With numerous 
e x85. Vol. II. Part II.—Metals, 18s, i z ustrations, CAm SVO, , 
Vol. III. —ORGANIC CHEMISTRY. Two Parts, ors. each, Part L—GENERAL PATHOLOGICAL ANATOMY. 25. 6d, 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic Part II.—SPECIAL PATHOLOGICAL ANATOMY. gions I,— 
Chemistry. With numerous Illustratie ns. Medium 8vo. 215. each. VIII. r2s. 6g. Sections IX.—XVII. in the press. 
Vol. IV.—Part I. ORGANIC CHEMISTRY, continued. s 


[Zn the press. G EO LOGY» ° 


Elements of Chemical Physics. By Josam oe 
P: COOKE, Junr., Erving Professor of Chemistry and Mineralogy in | Text-Book of Geology. By ARCHIBALD GEIKIE, 


Harvard University. Fourth Edition, Royal 8vo. ars. LL.D., F.R.S., THREE hes ac Geotogical Survey a reat 

i Britain and Ireland, and Dir@tor of the Museum of Practica eology, 

A Manual of the Chemistry of the Carbon London, formerly Murchison Professor of Geology and Mineralogy in the 

COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR. University of Edinburgh, &c. With numerous Illustrations. Second 
LEMMER, a AE or of ante in the Victora University, Edition. Fifth Thousand. Revised and-Enlarged. 8vo. 28s. 

the “Ele ollege, Ma! TTN it 1 Che vo. 14S. A Treatise eon Ore Deposits. By J: ARTHUR 

The ements o erma emistry. By PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E, Ancien Elève de 

M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow @nd Prelector of l'Ecole des Mines, Paris ; Author of * A Manual of Metallu 13 “The 

Chemistry in Gonville ‘and Caius College, Cambridge; Assisted by Mining and Metallurgy of Gold and Silver,” &c. Wit numerous 
DAVID MUIR WILSON. 8vo. ras. 6d. Illustrations. 8vo, 25$. : 


BIOLOGY. POLITIGAL ECONOMY.’ 


2 . 
A eText Book of Physiology. By MICHAEL | The Principles of Political Bconomy., By 
FOSTER, M.D., Sec. R.S., Professor of Physiology in the University Professor HENRY SIDGWICK, M.A, LL.D., ightbridge Pro- 
of Cambridge. With Ilustraffons. Fourth Edition, revised. o. ars. fessor of Moral Philosophy in the University of Cambridge, &c., Author 
Elements of tHe Comparative Anatomy of of “The Methods of Ethics,” 8vo. x6s. 


VERTEBRATES. Adapted from the German of ROBRRT@WIE. Political Economy, By Francis A. WALKER, 


DERSHEIM, Professor of Anatomy, and Director of the Institute of “ en Bc $ ’ 
e Human end Comparative Anatomy in the University of Frieburg-in- M.A., Ph.D., Author of “ M@ney,”’ ‘* Mongy in its Relation to Trade,’ 


Baden. | By W, NEWTON PARKER, Professor of Biology in the ern B yO tos Gd; è 
University College of Sout ales an onmouthshire. With Addi- . 
tions by the Author and Translator, With Two Hundred aml Seventy M E N TA L AN D «M O RA L. 


Woodcuts. Medium 8vo. 12s, 6d. P H | LO SO P H Y > 
A, Treatise. on Comparative Embr ology. : z 
“By F. M. BALFOUR, M.Ag F.R.S, Feldy and Lecturd® of tale The Methods of Ethics. By Professor HENRY 


College, Cafnbridge. ” With Illustrations. Second Edition, reprinted SIDGWICK, M.A, LL.D. Cambridge, &c. Thirdd€&dition. Bvo. 145 
without alteration from the First Edition. In 2 vols. 8vo. Vol. I. x85. A Supplement to the Second Edition, containing a the importast 
Vol. UL ers. e ae Se e Additions and Alterati@hs in the Third Edition. Demy 8vo. Ge 
xO 
F @ + 7) 6 «6 e = 
” ‘ *,* Other Vumes to follow. . . . 
: ` S e 
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A A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
d “© To the solid ground j 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
No. 878, Vou. 34] THURSDAY, AUGUST 26, 1886 [PRICE SIXPENCE 
e TAII Rights are Renal O 


Registered as a Newspaper at the General Post Office] 





BRITISH ASSOCIATION Just Published, Fourth | Edition, Revised cad 
aa : FOR THE UR YES 
ADVANCEMENT OF SCIENCE. | HOWTO USE OUR 3 ' 
BIRMINGHAM MEETING, SEPTEMBER z to SEPTEMBER 8. HOW TO PRESERVE THEM 
SIDENT-ELECT, FROM A 


© Sm WILLIAM DAWSON, C.M.G., M.A., LL.D., F.R.S., F.G.S., 
Principal of M&Gill College, Montreal, Canada. 


The Journal, President's Address, and other Printed Papers issued by the 
Association duting the Anffual Meeting will be forwarde daily by post to 
Members and others unable to attend®on application and prepayment of 
2s. 6d. to the Clerk of the Association, Mr. H. C. STEWARDSON, on or 


before the first day of the Meeting. 
A. T. ATCHISON, Secretary. 


BRITISH ASSOCIATION 
FOR THE 


ADVANCEMENT OF SCIENCE, 
o Č? BIRMINGHAM MEETING, SEPTEMBER 1886. 


? SPECIAL NOTICE. 

In order to place the General Body of Members and Associates on an 
equal footing withtregmrd to the choice of seats in the Town Hall for the 
a Evenfhg Meetings, the tickets will be allotted by ballot. After the requisite 
provision has been made for the Officers of the Association, the names of all 
other Members and Associates who have signified their intention to attend, 
and have paid their subscriptions ‘befoge 6 p.m. on Monday, August 30, will 
be included in the ballot. Those wishing to sit together are requested 

to notify their desire in makin their application. 
All communications should fe addressed to the Local Secretaries, Council- 
House, Birmingham. 


° INFANCY TO OLD AGE. 
WITH SPECIAL INFORMATION 
ABOUT SPECTACLES. 
By JOHN BROWNING, 
F.R. A.S., FeReMSe, &C 
With 55 ILLUSTRATIONS. Price 15, Cloth. 





Extracts from Notices of the First Edition +— 
“How to Use Our Eyes,’ by John Browning, 


F.R.A.S., is a thoroughly practical little manual,” 
—Grafphic. o. 

“Gives many a useful hint to those who enjoy 

good eyesight and wish to preserve it, and gives 

B the advice of an oculist to those obliged to wear 


spectacles.” —Pal? M all Gazette. 


Cuatro & Winvvs, Piccadi'ly, London, W., and 
all Booksellers. 


` Sent free for rs. 2d, by the Author, 
iy ` JOHN BROWNING, 
63, STRAND, LONDON, we. 


NEGRETTI AND ZAMBRA, 
SOLE MAKERS OF J ORDAN’S (PATENT) 
SUNSHINE RECORDER 
PRICE £3 10S., 


With a Supply of Charts. 









Local 


J; B. CARSLAKE, f tron, Secretaries. 


C. J. HART, 













H. W. CROSSKGY, \ 


s 
ST. THOMAS’S HOSPITAL MEDICAL 


SCHOQL. F 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTẸR SESSION of 1886-87 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by J. S. BRISTOWE, 
M.D. (Lond.), F.R.S., LL.D., at 3 p.m. Š 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, will be offered for competition. 
The Examination will be held on the 4th, sth, and 6th of October, and the 





wy 
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Me SCIENTIFIC INSTRUMENT 
MAKERS 
TO IHE QUEEN, 
HOLBORN VIADUCT. 











@ subjects will be Chemisgry and Physi@, with either Botany or Zoology at |- 7 
the option of Candidates, a Branghes P45, Cornil; 
Special Classes are held througout the year for the ‘ PRELIMINARY 122 Regent Street London. 
SCIENTIFIC” and “@NTERYEDIATE M.B.” Examinations of the | „ 7) Descripth 
UNIVERSITY of LONDON. - A Iliustrated si fad 
AU Hospital Appointments are open to Students pan os charge. cma NN ( Post. O 
o ips and Money Prizes of considerable value are awarded ‘at the |e pS , 
Sessional Exanfnatipns, as also several Medals. è ¥ e : i H W NECRETTI &ZAMBRA 2 
The Fees mag be paid in one sum or by instalments. Entries may ke TA © Large Illustrated 
e made to tures or to Hospital Practice, and special arrangements are | `- HN rrii l Catalogue, 
made for Stffdents entering in their secondeor subsequent years; also for ` Pi il | 600 Pages, 
Dental Students and for Qualified Practitioners. bg & | i I H 1200 Mngravings, 
Several medical practitioners and private families’ residing in the neigh- è N Price 5s. Gd. 
buurhood receive Students for residence and supervision; and a register os E EŠ S 
appfoved lodgings is kept in the Secretary’s office. - E Silver Medal 
rospectuġes and all particulars may be obtained from the Medical Secre- awarie 
tary, Mr. G! s Inventions 








ORG: END a 
we a W. M. ORD, Dean. Exhibition, 1885. 
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NORMAL SCHOOL OF “SCIENCE AND 
* ROYAL SCHOOL, OF MINES, 

e SOUTH KENSINGTON AND JERMYN STREET. 


e . 
-o DEAN—ProrEssor T. H. HuxLEYSF.R.S. 
SESSION 188687. ® - 





„From Qctoher Tg 7886, till about the end of June 1887, the Laboratories 
will be ®pen to Students in the following Sciences :— 
e CHEMISTRY AND AGRICULTURE. 
- @ = Prysics. 
í BioLogy.® è 
Guaros. 
e ECHANICS AND MECHANICAL DRAWING. 


MET@LLURGY, MINING, AND ASSAYING. 


The following Courses of Lectures will be given during the Session :— 
October 4, 1886, Mechanics, Prof. T. M. Goodeve. M.A. ; Inorganic Chem- 
istry, Prof. Thorpe, F.R.S.; October 5, 186, Elementary Zoolo; , G. B. 
Howes, Esq. ; October 7, 1886. Principles of Agriculture, J. Walhtson, 
Esq. ; October 11, 1886, Metallurgy, Prof. W. C. Roberts-Austen, F.R.S. ; 
November 8, 1886, Mining, Prof. Warington Smyth, F.R.S. : January 4, 
1887, Elementary Botany, Dr. D. H. Scott; February 15, 1887, Physics, 
Prof. F. Guthrie, F.R.S. ; Geology, Prof. J. W. Judd, F.R.S. ; Advanced 
Zoology, G. B. Howes, Esq. ; Advanced Botany, Dr. D. H. Scott; Organic 
Chemistry, Dr. F. R. Japp, F.R.S.; Mineralogy, F. Rutley, Esq. ; June r5, 
1887, Astronomical Physics, J. Norman Lockyer, Esq., F.R.S. 

A Coursę of Mine Surveying, conducted by Mr. B. H. Brough, will begin 
ongebruary 15, 1887. 

n addition to the above, Lectures will be given in the Chemical Division 
by Drs. Hodgkinson and Percy Frankland; in the Physical Division by 
Messrs. Boys, Mitchell, Hoffert, and Capt. W. de W. Abney, R.E., F.R.S. 
@ For further particulars apply to the REGISTRAR, Nogmal School of Science, 

South Kensington. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


OPEN SCHOLARSHIPS IN SCIENCE. 


Two Scholarships cf the value «f £130 each, tenable for one year, 
will be competed for on September 25, and following days. One of the 
value of €130 will be awaided to the best Candidate at this Examination 
under Twengy Years of Age, if of sufficieft merit. For the other, the Candi- 
dates must be under Twenty-five Years of Age. 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects). 

The Jeaffreson Exhibition will be competed for at the same time. The 
Subjects of Examination are Latin, Mathematics, and any two of the 
three following Languages: Greek, French, and German. 

The Classical Subjects are those of the London University Matriculation 
Exammation of July 186. 

This is an open Exhibition of the value of £50. 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical School. 

‘The successful Candidates will be required to enter at St, Bartholomew’s 
H&spital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships and Prizes. 

For Particulars, application may be made to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION. 


y Two Classes are held at St. Bartholomew’s Hospital in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Examin- 
ation at the University of Londom—from October to January, and from 
March to June. Fee for the Course of Three Months, £to 10s. 


PRELIMINARY SCIENTIFIC EXAMINATION. 

A Class (open to all Students whether entered at the Hospital or not) is 
held from October 1 till July in preparation for the above Examination as 
follows :— 

Biology-T. W. Shore, M.D., B.Sc. Lond., Lecturer on Comparative 
Anatomy tothe Hospital. , 

Physics and Chemistry—F. Womack, M.B., B.Sc. Lond., Demonstrator 
of Natural Philosophy and of Chemistry to the Hospital. 

Fee, £12 12s. ; to Students of Me Hospital, £10 tos. ° g 

This Class is alto suiœble for Students entering for the Intermediate 
Science Examination and for the First M.B. of Cambridge. c 

Also a Special Class in preparation for the January Exanffnatign from 
September 1 till January. Fee, £10 ros. 
®For furth®r pagticulars, apply to the WARDEN of the College, St. Bar- 
tholomew’s Hospital, E.C. : ae 

A detailed Syllabus of the Classes forwarded on application. 

< 


ST. BARTHOLOMEW’S HOSPITAL 
rs AND,COLLEGE. ° 


The WINTER SESSION will begia on MONDAY, October 4, 1886. 

Students can reside in pe College within the Hospital walls, subject to the 
College Regulations. Thg Hospital comprises a service of 750 beds (in- 
cluding 75, for Convalgscents at Swagley).—For further Particulars, apply 
personally or by letter to the Warden of the College, St. Ba?tholomew A 
Hespital, E.C. 


e 
A Hand-book forwarded on application. 
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LIVING SPECIMENS FOR THE MIGROSCDPE. 


GOL), MEDAL awarded at the FISHERIES EXHIBITION to a 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers @tentor niger, with sketch and 
description. _He also sent out Cristatella mucedo, Alcyonella fungosa, 
Spongilla fluviatilis, Leptodora hyalina, Daphnia reticulata, Sida crystallina, 
Melicerta ringens, S@phanoceros Eichornii, Volvox globator; also Hydra, 
Ameba, Vorticella, Crayfæh, and other Specimens for (Huxley and Martin’) 
Biological I aboratory work. e 

Weekly Announcements will be made in this place of Organisms T. B. is 
supplying. e 


Specimen Tube, One Sailing, post, free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
ore! welve Tubes for ros. 62. ® 


Portfolio of Drawings, Eleven Parts, rs. each. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 3886-87 will COMMENC? on FRIDAY, October r, 
1886. By that date the New College Buildings will be ready for occupation. 
The very extensive additions that have been made to the School Premises 
will afford complete provision for the teaching of all branches of Medical 
Science, the accommodation provided being more than double that which 
was provided in the Old Buildings. An inaugural ceremony will take place 
of which due notice will be given. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
420, will be offered for competition at the end of September to new Students. 
Fees for’ Lectures and Hospital Practice, 90 Guineas in one payment, or 
roo Guineas in three instalments. All Resident and other Hospital Appoint- 
ments are free, and the holders of a the Resident Appointments are provided 
with rooms and board entirely free of expense. 3 Resident 4 ppoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving-Room Offiger. Four Dresser@ and Four 
Maternity Pupils also reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intefinediate M. B. Examinations of the University 
of London, and for the Primary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of Englang are held throughout the year. 
Special entries may be made for Medical and Surgical Practice. e 

The London Hospital is now in direct @ommunication by rail and tram 
with all partsof the Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railways haye Stations within a minute’s 
walk of the Hospital and Collegg. 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION will open on MONDAY, October 4, with an 
Introductory Address at 3 p.m. by Dr. C. Y. BISS, M.A. 

TWO ENTRANCE SCHOLARSHIPS of the value of 4w@o and £60 
will be competed for on SEPTEMBER 30 and following days. @ g 

The Composition Fee for the whole Medical Cu®iculum is £100. Special 

rovision is made for Dental Students and for Candidates for the Preliminary’ 
Baentific (M.B.) Examination. Š 

For Prospectus and further information appl? to the DEAN or the 
Resident Medical Officer, at the Hospital. bs 


A. PEARCE GOULD, Dean. 














EE 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


@1YDE PARK CORNER, S.W. hd 


The WINTER SESSION will commence on FRIDAY, October 1, with 
an Introductory Address by Dr. WADHAM, at 4p.m. A Prosgectug of the 
School and further information may be obtained by personal application 
between x and 3 p.m. ; or by letterngddressed to the Dean at the Hospital. 

a 


GUY’S HOSPITAL MEDICAL SCHOOL. 


e 
OPEN SCHOLARSHIPS. è F 


A Scholarship of the value of 125 Guineas will be offered for Open Com- 
petition on MONDAY, September 27. Subjects of Examination :—Classics, 
Mathematics, and Modern Languages. A second Scholarship, also of the 
value of 125 Guineas, will be offered for Open. Compeetion on the same 
day. Subjects of Examination :—Qnorganic Chemistry, Physics, Botany, and. 
Zoology. ie K . 

For further Particulars apply to thegdEAN, Guy’s Hospital, S.E. 


UNIVERSITY OF GLASGQw. 


THE JOHN ELDER CHAIR OF NAVAL ARCHITECTURE 
: (INCLUDING MARINE ENGINRERSNG). 


PROF. ELGAR, having been appointed Director @f Her Majesty’s 
Dock Yards, has resigned his Professorship in the Univergity of Glasgow, 
an@ parties intending to apply for the vacancy are invited, on or Before 
SEPTEMBER 1 next, to lodge with the SecreTaRy of the University 
Court, No. 145, West George Street, Glasgow, their applications, with seven 














printed copies of any relative Testimonials. . A 
Glasgow, July 30, 1886. . 
s J 
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e 
GUY’S HOSPITAL MEDICAL SCHOOL. ° WORKS/BY è 


The WINTER SESSION commences on MONDAY, Octobgr 4. LAWS Ò N -TA IT, F RC S., o 
e ° 


Hospital contains, besides the beds for Medical and Surgical Cases, 
President of the British Gynecological Soci. ty. 
e 








o yards for Obstetric, Ophthalmic, and other special departgents. 
Special Classes are helin the Hospital for Students prep@ring for the 


° Examinations of the University of London and other Examining Boards. e . sd: 
APPOINTMENTS.—The Housg Surgeons and House Physicians, the Obste- DISEASES of the OVARIES. _ 4th Edition. (Nett) se ses 7o 

tric Residents, „Clinical Assistants, ang Dressers, are selected from the DISEASES of WOMEN. 2nd Edition. (Nett) so gee oe 7 @ 
Students according to merit and without payment. There are also a large A THOUSAND CAGES of ABBOMINAL SECTIONS dao BOO As 
number of Junior Appointments, every part of the Hospital Practice being TWO ESSAYS on EVOL@TION (Reprints) se ge se ee 93 
HOSPITAL MORTALITY.. se se cee ote Cee eg o? 


@ystematically employed for instruction. 
e 
Birmingham : CORNISH BROTHERS, 37, New Sumgt. 


e 
ENTRANCE SCHOLARSHIPS.—Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarship of r25 guineas, 
in Chemistry, Physics, Botany, and Zoology. =— —- ----- —-- ` $ = - -o 5 
Students entering in My are eligible for the Open Scholarships competed *® Just Published, Two Volumes, 4to, Clotlf, with Boo fine Plates, 


for in Septemt@r. Price £5 ios. net. 


Seventeen Scholarships, Prizes, and Medals va ing from £50 to £10 eac! . 
; dals varying from £50 to £x0 each | Fy FISHERIES AND FJSHERY IN, 


are open for competitiof? to all€he Students. 
The Hogpital is in close proximity to the Metropolitan, District, South- DUSTRY OF THE UNITED STATES.—Natural Histor, of 
Useful Aquatic Animals. By Members of the United States Comnis- 


Eastern, Brighton, Chatham, North London, #:d Great Eastern Railway 
sion of Fish and Fisheries. 


systems. 
For Prospectus and further information apply to the Dean, Dr. F. TAYLOR, 
Contents: I. Mammals: by G. Brown Gcode, J. A. Allen, H W. 
Elliott, and F. W. True. IJ. Reptiles and Batrachians: by F. W. J ue. 


Guy’s Hospital, London, S.E. 
August 1886. 
s III. Fishes: by G. B. Goode. IV. Mollusks: by E. Ingeisoll and i A 
Ryder. V. Crustaceans, Worms, Radiates, and Sponges: by R. Rath un 
p Yol. I., pp. xxx and 895 ; Vol. II. Atlas of 292 plates. ] 


‘Written by . . . gcod zoologists; a monograph of American fishurie> 
. . . seems to admirably fulfil its purpose. The naturalist should be g ate- 
ful for the excellent atlas of plates.” —4 thengeum. 


W. WESLEY & SON, 28, Essex Street, Strand, London. ¢ 





OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


e t—ARTS, SCIENCE, and LAW DEPARTMENT. 
2—MEDICAL DEPARTMENT (including the Dental and 
the Pharmaceutical Courses). 
3,—-DEPARTMENT for WOMEN. 
4 EVENING CLASSES DEPARTMENT. 

Prospectuses of the above Departments and of Entrance Scholarships and 
Exhibitions (12 in number, and varying from £12 to 4100 per annum) will 
be forwarded on application to the Registrar of the College, or may be 
obtained from Mẹ Jẹ E. CORNISH, 38 Piccadilly, Manchester. 

-m ° 


° HENRY WM. HOLDER, M.A, Registrar. 





MINERALS AND STONE 


e IMPLEMENTS. $ 


MR. BRYCE-WRIGHTbegs to call the attention of his Clients a:.¢ the 
Public to his large Series of 
è MINERALS AND STONE IMPLEMENPS, 


Pa 
LA 
CIVIL SERVICE COMMISSION.—Forth- 
coming Examination, ASSISTANT in the “‘ Nautical Almanac” Office 
(18-25), September 24. gI'he date specified is the latest at which 
applications can be, received. They must be made on forms to be 
obtained, with particula@s, from the SECRETARY, Civil Service Com- 
mission, London, S.W. 


FOR SALE.—Newtonian Reflector, - BEAUTIFUL, NEW, AND RARE 


from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks fiom £r upwards. 
 B.—These Collections obtained the Prize Medat, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 


Mineralogist and Expert in Frecious Stones, 
204, REGENT STREET, LONDON, We 








lum by With, 44 inches diameter, 5 feet focus, mounted by BROWNING MIN ERALS. 
on parallactic stand. In firs:-rate order. Price £12, cost 424. May 
be seen and tested.—Address M. B., 18, High Street, Sutton, Surrey. p g— 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals af CERUS- 
SITE, PYROMORPHITE, DESCLOUIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE, 
OWAROWITE, Canana, TOPAZES from Pixe’s Peak, and Brilliant, 


ES. 
SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FÈRRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


PETROLOGY of THE CHANNEL ISLES. 
AMORPHOUS, PORPHYRITIC. and SPHÆRULITIC RHY OLITES, 


FELSITES, APLITES, DIORITES, SYENITES, CLAYSTONE 
PORPIS KIES, ARGILLACEOUS SHALES, CONGLOMERATES, 


e 
Series of -inch Speti , 45. 6d. (free t art of United Kingdo: Liquid. 
e Series of a4 inc re tcot (Mounted) of the above = gdom) | Liquid FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
SpharuliticRyyolite sr 28. od. Others s 1s. 3¢ Collections, Hammers, Chisels, and Blowpipe Apparatus 
ai 7 SINEL & CO., JERSEY. [467 PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277, STRAND, LONDON, 
Opposite Norfolk Street. o 





12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimens. 





S . + 

KOER ORAVE EEA STADA AMAL’ | CABINETS FOR “MINERALS, 
. . e 12 ides post ree in ox for Ios. 9d. e FOSSILS &e 
; : 


EDWARD WARD, F.R.M.S., 





* 249, OXFORD STRIBET, MANCHESTER, [503 6 DRAWERS, 20 INCHES HIGH... oe os 21s. 

hd =X 10 ” 39 ” ” Bee oe 458. 

Excellent Cofies of the actual, natural Handwriting, also 8 3 26 ” ” ae e.. = bi 

"of Drawings, Music, even of elaborate Sketches, Pro- | 12 ”? 39 >” 3 een S 52E 
grammes, Plans (up to Double-Elephant size), Shorthand, and NATURALISTS’ GLASS-CABPED BOXES, ROUND AND 

Type-Writing are easily, quickly, and cheaply produced by the RECTANGULAR, FROM ONE SHILLING PER DOZEN 





; AUTOCOPYIST e * THOMAS D. RUSSELL, 
i i 78, NEWGATE STREET, E.Ç- N 


— 7 
Very fluigink, used with ordina® pen and paper. Auto-Circulars resemble z SPE CTA CLES V. OPH TH ALMIC 


written letters. Used at the House of Lords, &c. IRRE GULARITIE S. 
i d AUTOCOPYIST CO., W. IOHNSÔN, Ophthalmic Optician, received the HIGHEST and 
72, Longpn Wall, London, and 52, Princess Street, Manchester. ONLY®AWARD grafted for SPECTACLES in LONDON, In@rnational 
+ Q 


Exhibition, 1862. . 4 o è 
Patronised by the most eminént Oculists and Medical Men. 

wW. JOHNSON, Optician to the University Hospital, 

188, TOTTENHAM @ouURT ROAD. 





CHEMICAL APPARATUS, Wholgsale, 


Retail, for €olleges, Schools, and Chemical Works. New Catalogue of 


o pages afd soo clear Illustrations, post free, 2d.—WILLIAM e 
TUM ES 1, Lothian Street, Edinburgh. s i e 1 Remarks on Spectacles,” post-free. e 
$ e ry . 
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Natutal, History Handbooks for Collect 





Each Volume ig very fully Illustrated, with Practical Woodcuts 
e . 


s * (Post 


"We are gla to call attention to this excellent 
expensive books.” —4 cgdeny. 
BUTTERFLIES, MOTHS, and BEETLES, 
MOSSES. 4 , 
FUNGI, LICHENS, &c. 
SEAWEEDS s SHELLS, and FOSSILS. 
ENGLISH COINS. 
POND LIFE. 


[Shortly. 


gis of hand-books, which deserves to be widely known. . 
Museum thus coming forward to make pSpwlargthe stores of learning which they have. 


and bound in flat cloth extra, : 
Free 1/2). 


. 
e . « We are glaf to see the staff 
- + . The illustrations are uniformly good—far better 


CRUSTACEANS and SPIDERS. 


8vo, Limp Cloth, with Coloured Flowered Chart of Europe, pp 
as. 6d. 
e 


The NATURALIST’S DIARY: a 
of Meteorology, Phenology, and Rural BRlogy.® Arranged 
by Cuas. Ronerts, F.R.C.S., L.R.C.P., &c. 
“ A capital idea very creditably carried out.” —GZasgow Her 
“ A delightful device by which to entrap the young and 
nester and make of him a scientific naturalist.”—Saturday Rev 





Will be found in Stock at all the Principal Booksellers. 


e SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE, LONDON. 


WESLEY COLLEGE, SHEFFIEL 
° (AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 





Governor and Chaplain 
Head Master 


Governor or Head Master. The Autumn Term will commence 





Rev. W. H. DALLINGER, LL.D., F.R.S., &c. 
H. M. SHERA, EsQ., M.A., LL.D. 


Assisted by eight University and twelve Assistant Masters and Professors, 


Thorough Training in Classics, Mathematics, Chemistry, Modern Languages, &c., &c. 
Anatomy, PAysiolxgy, and Botany, by Dr. DALLINGER. A Junior School in admirable proficiency. For Prospec 


Biglogy, including Anir 
ABs, a 
on TUESDAY, September 21. 





Seasonable Delicacy. 


—With Stewed Fruit, 


BROWN & POLSON’S CORN FLO 


AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. ° 


NOTE.—-Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. 
asserting fictitious claims, are being offered. 


Infer. 





Just Ready, in Crown 8vo, pp. 560, price ros. 6d. 


ALGEBRA 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 


a By GEO. CHRYSTAL, M.A, 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
- of Mathematics 1? the Uneversity of Edinburgh. 


PART I. 


Conrents :—I. Fundamental Laws and Processes. II. Monomials, 
Laws of Indices, Degree. III. Theory of Quotients, First Principles of 
Theory of Numbers? IV. Distribution of Products, Elements of the Theory 
of Rational Inggral Functions. V..Transformation of the Quotient of Two 
IntegralgFuncti VI. Greatest Common Measure and Least Common 
Multiple. VII." Factorisation of Integral Functions. VIII. Rational 
Functions. IX. Continuation of Theory of Numbers. X. Irrational 
Functions. XI. Arithmetical Theory %f Surds. XII. Complex Num®rs. 
XIII. Ratio and Proportion.e@ X{V. Conditional Equations in General. 
XV. Variation of a Function. XVI. Equations and Functions of First 
Degree. XVII. Equations of the Second Degree. XVIII. ngal 
Theory of Integral Functions. XIX. Solution of Problems by Means 
of Equations. X. Arithmetic, Geometric, and Allied Series. XXI. 
Logarithms. XXII.” Theory of Interest and Annuities. Results of 
Exercises. ° 


e 
Edinburgh: ADAM & CHARLES BLACK. 
eo 








———f* 
New Book. Just Published. 3586d. e 


e . e 
REV. F. G. JENYNS’ BOOK ON BEES: 
Their History, Habits, agd Instincts. The First Principles of Modern 
Peo eepmg: Published “ag the request of the British Bee-Keepers’ 
sociation. 


n Cad ® o e 
WELLS GARDNER, DARTON, & CO., Paternoster Buildings. 
è 





GLASGOW AND 1T 
HIGHLANDS. 


(Royal route vid Crina 


SUMMER 
> TOURS 


Royal Mail Steamer “ COLUMBA” ow“dOD 
GLasGoW DAILY at 7 a.m., from GREENOCK a 
in connection with Express Trains from Lendon 


South, convey- IN sc OTL A 


ing passengers 

for Oban, Fort ; 

William, Inverness, Lochawe, Skye, Gairlock 
Iona, Glencoe, Islay, Stornoway, &c. Official Gi 

| Illustrated, 6d. and 1s. by post, or at Railway B 

throughout England. Time Bill with Maps a 

free from the owner, e 


DAVID MACBRAYNE, 119¢ HOPE STREET, Gl 












Mathematica Instrument Manufacturer to H.M. Government, 
India, Science and Art Deyfrtment, Admiralty, &c. 

Mathematical, Drawing, and Surveying Inst 

of Every Descrption. 
Of the Highest Quality and Finish, at@he most@Moderate I 
Illustrated Price List Post Free. 

W., F. S. obtained the only Medal in the Great Exhibition of 186 
lence of Construction of Mathematical Instruments. e 

Address :—-GREAT TURNSTILE, HOLBORN, LONBC 


BOOKS (Secondhand), Miscellaneou 
mainders, &c.—C. HERBERT, English and Foreign Boo! 
Goswell Road, London, E.C. Cataloguefree onreceipt of 1 

® Libraries, Old Books, and Parchment purchased. e 
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SUBSCRIPTIONS TO “NATURE” * 


® so a® 
Neatly oo gi bee oe es 2& 0 
e Halfyearly .. 02... ., 0°05 14 6° 
e Quarterly e e a e ae a a e es 7 6 
To the United States, the €ontineat, &c. :— 
S d 
Yean oa ac ae a SO oe ie Teel a e30 6 
e Half-yearly .. uaaa aa e..I5 6 
Quarterly a oa 8 o 
To India, China, and Japan :— 
Vearl e $ A 
Cary ege eo prop ee, 32 
Halfyearfy l. SIJAJ IIIZ) 16 6 
Quartefy 2. ll @..8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Lifes in Column 2s. 6d. gg, per Line after. 


@ Bs a, 
One-Eighth Page, or Quarter Column. . . . 0 18 6 
Quarter Page, or Halfa Column. . | | | | II5 o 
Halfg Page, oraColumn...... ) | 3 5 0 
Whole Page. l.a au aaa L L L 6 6 o 


Money Orders payable to MACMILLAN & C 0. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C, 





PATENT 


Silico-Carbon Acidless 
BATTERY 

MICROSCOPIC work, 
All complete £5. 


COXETER & SON, 


4-6, Grafton St., GowerSt, 
LONDON, W.C. 


BROTHERS, 








MOORE 
PERRONI DISARTICULATORS, ETC., 


15, KREMLIN D 


E, TUE BROOK, LIVERPOOL. 
sarticulated Skulls og 


Mammals, Birds, Reptiles, and Fish. 


“THE HORSE AND HIS RIDER,” 


A STUDY IN COMPARATIVE OSTEOLOGY; 


Sygcimens, exhibited at the LIVERPOOL @NTERNATIONAL 
Exursition, Gallery A. 


HOW & Co.’S 
ological Transparencies for the Lantern 
Descriptive Catalogue on Appķcation. 
WALKER’S SPECIBIC GRAVITY BALANCE FOR ROCKS 
. èe AND MINERALS. 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
(CRO-PETROLOGY.—Seetions of Pitchstones, Obsidians Granites, 


ites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes 


sites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime- 
6, &c.. price rs. 6d. each, . d 


JAMES HOW & CO., 73, 


I other 





FARR gIGDON STREET, LONDON. 








LLOWAYS OINTMENT [pera 


34D LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
RS. If effectually rubbed on the Neck and Chest, it cures 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 


» RHEUMATISM, and all Skin Diseases it is unequalled, 
@ 


NATURE 


| ROCKS, MIN 


| 


. s 
SOMENCGE,: 
AN AMERICAN ILLUSTRATED WEEKLY PAPER 
TREATING OF THE SCIENTIFIC ASPECT OF 
ALL QUESTIONS OF THE DAY, 


Volumes hşgin in J ANJARY and JuLy. 





Subscription in Great Britain and Ireland, including Sclaong Supplement, 
245.2 Year. e 


Specimen Number Free on A pplication. ° 


e 
London Agent :—G. E. STECHERT, 26, King Willian Street, Ștrand. 
.- 


PHOTOGRAPHY. 


WOOD’S TRAFALGAR DRY PLATES 
ARE UNSURPASSED. 


When over- or under-exposed they can be controlled with better results 
than any other make. 


A PHOTOGRAPH AND HOw To 
TAKE IT. 
By ONE WHO KNOWS. 
With Catalogue of Photographic Apparatus, Post Free, One Sramp. 


E. G. WOOD, 74, Cheapside, 


AND 


HORNE, THORNTHWAITE, & WOOD, 
416, Strand, London; 


ALSO 
WOOD (Late ABRAHAM), 
20, Lord Street, Liverpool. 








SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collectionsespecially adaptél forTeaching assupplied te Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. . 
New and Rare Minerals constantly arriving from all parts for selection cf 
Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists onapplication to— 


JAMES R. GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. è 
Established 27 Yearsin London. 


ERALS, FOSSILS. 
E H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 


mens, from 30s., or of Recent Shells, 120 Genera, 425. 
Cornish Minerals Specialty. Characteristic Rock-sections from IS. 6d, 
APPARATUS SUPPLIED. LESSONS GIVEN. 


A Fine Series of the newly described ST. ERTH PLIOCENE*FOSSILS, 
including TunicaTa and HOLOTHURIA. e 


o— 





SECOND EDITION, 
GRIFFINS 


CHEMICAL HANDICRAFT . 


@ RICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS, 


ILLUSTRATED, CLASSIFIEDS, DESCRJPTIŅ+. 
Demy 8vo, 480 pp., Illustratêd wither 600 Woodcuts. 
e 
Most Complete and Cheapest List of Apparatus, © 


e @ . 
JOHN J. GRIFFIN AND SONS, 22, GARRICK STREE1 a 
LONDON, W.cs 
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SESTERI BUIS 





Skilled Labour, 


* No Danger. : i KARIGA È - Little Attention, 
No.Nuisance. ` f PENNY A DAY \exe Small Cost to Wo 


-~ “WALL PAPERS FREE FROM ARSENIC. 


ma ` WILLIAM WOOLLAMS & CO., Manufacturing Paper Stainers, 
i i K W H 5 A ARE THE ORIGINAL MAKERS OF e b bd 

ES: ARTISTIC WALL PAPERS, Guaranted Free from Arsenic. ® 
Sole Address—11o, HIGH STREET, MANCHESTER SQUARE, LONDON, W 


R ‘No Explosion. 


















4 May be obtained of all Decorators. Special Prize Medal, Sanitary Instidute. 
. i Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, r8 
© GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. e s 
PRIZE MEDAL] HARVEY & PEAK. HEALTH 
e AWARDED [By Appointment to the Royal Institution of Great Britain,} EXHIBITIO 
SUCCESSORS TO W. LADD & CO., ` 
d . BEAK STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES F( 
‘ SCHOOLS, COLLEGES, OR PRIVATE REGEARCH,, i 


WIMSHURST AND VOSS INDUCTION MACHINES 
OF IMPROVED PATTERN. 
Lilustrated Catalogue, Revised Edition, per post 8d. ẹ 








Profusely Illustrated. Price Sixpence ; by post, Eightpence. 





























































































































MgCMILLAN & CO., LONDON. 
NORTH BRITISH AGRICUL&URIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 














For full particulars write i 
DA o 


"A Ue EROE Y * SOLE AGENTS— 
MNS ORME '& C 
i 65, Barbican, Londen, 


= 


Landownegs, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published every Wedne@lay afternoonin time 
for the Evening Mails, and contains Reports of all the princifial British and 
Irish Markets of the week. A ` 
© Thespecial attentionof Land AgentsisSirected to the AGRICULPORIST 
r paeo thabest existing papers for Advertising Farmsto b@ Let and Estates 

or Sale. 

Advertisers addressing tltemselves to Farmers will find the AGRICUL- 



















































































THE ENGLISH ILLUSTRATED +. ORME & CI 
MAGAZINE. 
ConTENTS FoR SEPTEMBER :— 
THE SHEIK. Engraved by R. Tavior from a Picture by GEO. L. 66, BARBICAN, LOND( 
SEYMOUR. (Frontispiece to Vol, III.) f 
A FISHERMAN OF HELIGOLAND. Engraved by O, Lacour froma | _. 
wy PRE RAKION AACE Baa o 
- oncluded. . e 5 
e DOGS OF THE CHASE. By ALFRED E. T. WATSON, (Illustrated) ı MANUFACTURE 
FASHIONS IN HAIR. By LAURENCE ALMA TADEMA. (Illus- AND > 
trated. aoe 
A DYNAMITE FACTORY. By H. SUTHERLAND EDWARDS. IMPORTERS 
A SEPTEMBER DAY IN THE VALLEY OF THE ARNO. By > 
JANET ROSS. _(Illustrated.) OF s 
DAYS WITH SIR ROGER DE COVERLEY—THE CHASE. (Illus- i 
trated.) Schknttifie Apparal 
A GARDEN OF MEMORIES. (Concluded.) By MARGARET VELEY. ý 
MACMILLAN & CO., LONDON. Py AND 
*MACMILLAN’S MAGAZINE, | CHEMICALS 
No. 323, eee Price 15.¢CONTAINS— | PEN 
1—AIX. ByE. A. FREEMAN. ! 
2—AN ÉMIGRÉ ON IRELAND IN 1795. By Rev. H. S. FAGAN. | : 
s AE ESING. VERSES A pee ae a OF OXFORD | BAREN > 
4—! { F s 
tIPAUL LOUIS COURIER. By JAMES HUTTON. | i PATENT CAL@RIMETE 
6.—THE TERRIFIC DICTION. i ; 
7—H MER AND RECENT ARCHÆOLOGY. By PERCY GARD- | i A NEW APRARATU 
@_onN @ HE PEMBROKESHIRE COAST. By H. W. HOARE. i For demonstrating to Sci 
9.—THE WJODLANDERS. Chapters XIX.—XXII. By THOMAS | Classes prgblems ip Spe 
HARDY. - , Heat 
| ] 
| 
| 
TURSST a first-classmgdium for reaching that Class. | ee 3 
Pricegd. By pos 34d. Annual Subscription, payable Pr sien r Comnlete Price List of Apparatus ean 
Offices—377, High Street, Edinburgh ; and 145 Queen Victoria Sjreet . 
*London, E.C. : Money Orders payable to C. and P. ANDERSON. % l Chemicals, 25. 6d. 
. 
. . e e 4 e. ® ` 
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MESSRS, MACMILLAN .6¢ 60.’S SCIENGE LASS-BOOKS: 











bed . e ee 
ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., Ê.R.S., late Astroagmer-Royal. 


QVith numerous Illustrations. Fcap. 8vo. 4s. 6d. 


New Edition. With num@ous Illustrations. Fcap. 8vo ss 6d. (Questions on, ys. 6g.) 


ASTRONOMY.—ELEMENTARY LESSONS IN ASTRONOMY. „By J. Norman Lockyer, FRS. 
PHYSIOLOGY.—ELEMENTARY LESSONS IN PHYSIOLOGY. By THomas HENRY Houxiey, F.R.S. 


New Edition. ®With nuMerous®llustrations. Fcap. 8vo. 4s. 6d. (Questions on, rs. 6d.) 


ANATO®IY.—LESSONS IN EISEMENTARY ANATOMY. By Sr. Gzorcr MIVART, F.R.S. With 


numerous Illustrations. Feap..8vo. 6s. 6d. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir HENRY E. Roscor, F.R.S. 


New Edition, With numerous Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to the same, by Professor THORPE. With Key 
t8mo. 2s. 


OWEN’S C@LLEGE’ JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F° JoNEs. 
With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 2s. 6a. 


QUESTIONS.ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and Qrganic 
s Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap. 8vo. 3s. s 


e 
CHEMICAL THEORY.—EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. 2s. 6d. 


PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFOUR STEWART, F.R.S. New 
) 


Edition. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 2s. 


ELEG@ERICPEY AND *MAGNETISM.—ELECTRICITY AND MAGNETISM. By Pfofessor 
SILVAMUS THOMPSON. With numerous Illustrations. Fcap. 8vo. 4s. 6d. 


ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN. By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. 6d. 


ELECTRIC LIGHT ARITHMETIC. ‘By R. E. Day, M.A. Pott 8vo. 2s. 


HEAT AND EDECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELECTRICITY. By H. H TURNER, B.A, Fellow of Trinity College, Cambridge. Crown 8yo. 25. 6d. ° 


3TEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. PERRY 


, C.E., Professor of Engineering 
Imperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Fcap. 8vo. 4s. 6d. 


3OUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W. H. Strone. With Tlustratipns. 
Fcap. 8vo. 3s. 6d. 


SLEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. By SYDNEY LUPTON, M.A.. F.C.S., F.C.I. Globe 8vo. 2s, 6d. 


>HEMIGAL ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With rroo 


Problems. By the samg Author, Globe 8vo. ss. 


TATURAL PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. By I, TODHUNTER, 


M.A., F.R.S. Heap. Qo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations, 3s. 6d. Part II.—Sound, Light, and Heat. 3s. 6d, 


->ALYSICAL GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. 8vo. 45. 6d. (Questions, xs. 6d.) 


HEED GEOLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Author. With numerouse 
Illustrations. Crown 8vo. 3s. 6d. 


1EOGRAPHY.—CLASS-BOOK. QF GEOGRAPHY. 


New Edition, with Eighteen Coloured Maps. Fcap. 8vo. 3s. 


.GRICULTURE.—ELEMENTARY 


LESSONS IN THE? SCIENCE OF AGRICULTURAL 
PRACTICE. By Professor H. TANNER. Fcap. 8vo. 3s. 6d. 


TIELD AND GARDEN CRO PS.—BISEASES OF FIELD AND GARDEN CROPS. Chiefly 
‘such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6d. e . 


3O TAN Y.2-LESSONS IN ELEMENTARY BOTANY. By Professor OLIvEeR,eF.R.S. New Edition. 
ith numerous Illustrations. Fcap. 8vo. 45. 6d. g 


e 
'OLITICAL ECONOMY.—POLITICAL ECONOMY KOR BEGINNERS. By Mrs. FAWCETT. 
New Edition. With Questions, &c. pear. Svo. 2s. 6d. : 


‘CONOMICS.—THE ECONO 
MARSHALL. Fcap. 8yo. 25. 62 


‘OGIC.-eLESSONS IN “LOGIC, 


MA, F.R.S. New Edition. With numerous 


By C. B. CLARKE’ M.A. F.GS., F.R.S. 


MICS OF INDUSTRY. By Professor A: MARSHALL and Mary P? 
e e 
INDUCTIVE AND DEDUCTIVE. By W. Staniey Jevons, LL.D., 
e 


Illustrations. Fcap. 8vo. 35. 6g. 


A TEXT.BOOK OF DEDUCTIVE LOGIC FOR THR USE OF STUDENTS.—By P. K. Ra, 
D.S@ (Lond. and Edin.), Professcr of Logic and Philosophy, Dacca College. Second Edition. Globedvo. 4s. 6d. 


b . e 
EQGRAPHY.—SHORT GEOGRAPHY OF THE BRI 


TISH ISLANDS, ` By J. ReGrEEN and*ALice 
S. GREEN. Whh Maps. Fcap. 8vo. 35. 6d. e ee ` e 
. e 
k : MACMILLAN & CO., LONDON. oe : 
° e ) A e 


e a. (J e ° 
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eu. 
° . THE SCHOOL. OF 


ELECTRICAL ENGINEERING 
SUBMARINE TELEGRAPHY. 


Š e i 3 
s, 2 PRINCES STREET, HANOVER SQUARE, LC NDON, W. ESTABLISHED IN 1868. © 
. . : Manager, WM. LANT CARPENTER, B.A., B’Sc., F.C.S. e 
œ This Bstablisgment js the Largest School of Mlectrical Engineering in the World, and embraces a greater range of subjects of instruction than any 
other. dt is also The only one in which a lengthened experience of she difficulties of combining an effective course of tuition gp the theoretical portions of the 
subjtct, with therough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect it differs from the 
theofttical teaching of a University or College course on the one hand, and from the purely practical knowledge picked up by apprentice: in the workshops of 
an Electrical Engin@r on the other, by being more thorough than either, while combining the advantages of both. Sence tee opening of the School, in 
1868, upwards of 3000 pupils have passed through it, many of whom now hold very high posts in Electricalindustry. Atthe close of the Course of Instruction, 
an examination for the Certificate of the School is conducted by an examiner ef high standing, unconneted with the School. Pupils can efter at any time, 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 
WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. 
_ Tests MADE AND REPORTS FURNISHED.—The Schoolis open daily, except Saturdays, from 1o to 5. „Copies of Testimonials from some of the most 
eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may be obtained by either personal or written application to 
the Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, W. e [459 


































PARTICULARS 


TO ‘yu90 Jed 09 SUMVY 


[458 


ro of Saving 50 per cent. on $. 3°S F, 
EFI il aS gig 
z o) E EER 45 aB Ek 
s < A OS ores 
22 4 AIEA A 
E S z = sk 
z > è 2 22 RARSS 

= ETE I LEU TNS o F -j #3 
S ©) (eo) : ous ae | Sy 
m «TE sep moÁ o imga 

04 a 


| Nat 
-| CONGREVE 





NEW 5-MAN POWER |INDISPENSABLE to LARGE 








e ; wh SC Dany 
As ES 
HA y2 “M Sis Jg 
7" a q ard SÀ O 
m w) n M aan Sd 
as. Ss A : 
e O Sos oS cc 
FP A ReR Fa 
(02 O m SSR SF ALU 
Rs SB 3 en 
H Š RMS oF 
O aa SOR CTR e 
O | j= Z RN Ni = = oa” 
Im: a tact 
©. PVM wes 
H o (| fe Bs Ssh g it 
HES ww oH PSR RE TO 
é 1 ~ Sos BER AZ 
m eS S$ yess Qo ae 
f ant = SRS REE 
Ny s oa 
ea o SSD SE = 
~ u a XAS èS 
~u > A ? (S$ pe 
O > ARS Ts fj 
b Q T 
: aei i e OSS OF Q ts) 
i 
o e s.d. fii 
Group of Peristomes of @Moss, Funaria hygrometrica, opaque ee EO. Type Slide of Diatomacez, from Campeachy Bay, 50 different Species 8 
Fresh-Water Alga, Polysiphonia fastigiata, with Antheridia ... Ponies sae) Type Slide of British and Foreign Foraminifera, 50 different Species 
to Examples of Pollens, separated on one Slide, allnamed ® @- 8 6 in Groups, with names photographed beneath each Species wee QI 
Very beautiful double-stained Sections of Endogen, Exogen, and Cheese Mites, Male, Female, and Larva, on one Slide ... ov we 2 
e “Acroge@ Stems, on one Slide... vee ove ak one we 2 6 Beautiful Longitudinal Sectionof Tongue of Cat, double-stained P 
Skin of Horse, inflected, very pretty... oss oes yii e.a EE 6, Hair of Wild Rabbit, Long. and Tans. Sections, on one Slide 2 
Archegonta of Magchantia polymorpha eo “eo @o. 220 Ruby Sand, with Air and Fluid Cavities... as e. e et 
Antheridia of Marchantia polymorpha eae ose ses m oo. IO Jasper and Amethyst, very beautif@ for Polftiscope a.. + POE + 
Very perfect Slides of Queen Bee ... ae se ive ‘ee we 5 0 Very pretty grouped Slides of Heliopelta, mcunted @opaque for 
Very perfect Slides of Scorpion Fly... x ae ave a æ 2 0 Lieberkuhn e ° se ove hee ies ee jie ave me 4 
Véry beautiful Slides, with about 150 various Qiatoms on each, i ° ° 
o 


s ° Any of the above forwarded by return on receipt of Remittance for Price. = 
CLASSIFIED LIST gf 409000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCOPES AN] 
APPARATUS. Either of the aboye sent post free on application to s . 


W. WATSON & SONS, OPTICIANS TO HER MAFESTY’S GOVERNMENT, 


f 313, HIGH HOLBORN, LONDON, Wile nL i 


, A 
Printed by RıcuarD CLAY AnD Sons, at 7 and $, Bread Street Hill, Queen Victoria Street, in thẹ City of Londons and Published by 
RICHARD CLAY AXD ee tha (fice on and 20 Bedford Street, Covent Garden.—Tuurspay, August 26, 1886.9 a 
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: A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
° ? “ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
e i Ea 
No. 879, VoL. 34] THURSDAY, SEPTEMBER 2, 1886 [PRICE SIXPENCE 
+ Registered as a Newspaper at the General Post Office] {All Rights are Reserved 








~ JLNIVERSITY OF LONDON. BROWN 
PREBIMINARY SCIENTIFIC (M.B.) EXAMINATION. = 


Instruction is given in all tfe Subjects of the above Examination at Guy’s 
Hosrirar during the Winter and Summer Sessidhs. The Class is not con- 
fined to Students of the Hospital. For further particulars apply to the 
Daan, Guy’s Hospital, Southwag, S E. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty o% Medicine will commence on OCTOBER 4; 
Introductory Lecture at 4 p.m. by A. E. BARKER. Esq. 

he Examinations for the Entrance Exhibitions will be held on SEP. 
TEMBER 29 and 30. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually, 

In University College Hospital about 3000 In-patients and 30,000 Out- 
patients are treated during the year. Thirty-six appointments, eighteen 
being resident as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships are open to Students of the Hospital without 
extra fee, : 

pprospectu®, with full avec Sure anto Classes, Prizes, &c., may be a 
obtaine om the College, Gower treet, W.C. Ge CONOMICAL” FIELD GLASS. 
° G. V. POORE, M.D., B.S., Dean of the Faculty. TABE o. 


TALFOURD ELY, M.A., Secretary. This Binocular has achromatic object-glasses 14 inch in diameter, and 
* @ sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 


THE *"EARTH_ R New Geographical, Philo- solid leather sling case, price £1 5s. ; sent free. 


sophical, and Educaflonal Review—is the only paper evér published that Mustrated Catalogue of Binoculars post free. 
has ventured to criticise and impartially discuss Sır Isaac Newron’s 
Globular Theory, Fortnightly from eptember 4. 1. GUEST, 29, 
Paternoster Row. 


INGS BINOCULARS. 
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JOHN BROWNING, 63, STRAND, LONDON, W.C.» 








” SEISMOGRAPHS. NEGRETTI AND ‘ZAMBRA, 


SOLE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 ros., 
With a supply of €harts. 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO THE QUEEN, ` 
HOLBORN VIADUCT. 
Branchgs :—45, Cornhill; 
122, Regent Street, London. 


Thes in#@ruments form a complete apparatus for automatically registering 
the motion of the ground during earthquakes. They were originally designed 
by Prof. J.*A. Ewing for the Seismologi@l Observatory of the, University 
of Tokio, where some of them have been in We since 1880. ‘lhe forms now 
offered contain many®improvements in detail, suggested by experience of 
sarthquake measurement in Japan. 


_A fully-illustrated description and list of prices will be sent on applica- 
ion. 


THE CAMBRIDGE, SCIENTI@IC INSTRUMENT CO., 
Cambridge. : 
+- F y Poi Seg 
The PISYSIOLOGIOAL ART OF NEVER FORGETTIN 
























@ ae 
=unlike Mnemonics, “His method Js Physiological and scientific in illustrated Description 
he highest degrea.”—DR. WILSON. “Prof, Lo Sette pavo me a new . Post Free. 
gano, p UPAH i BENJAMIN, . 
ee a Tlect memo: 876- e A a "Ss 
tem.”—Thg Werkty Budget, why ite NEGRETTI& ZAMBRA S 
instrumentality 1 mastered an ab- e Large Illustrated 
» ~ Btruse and extensive Work of Selcnre e 
F AND dn one readi@g. If I had read it 100 e Catalogue 
e times by my natural memory I could e 600 Pages 
S U C C E S S not have known it so well.”—O, SAL- id 
be MON, Esq. “Every day I am a prouf 1200 Engravings, 
to myself that your Method is really the instantaneous Ar of Learning Price 55. 6d. 
ahd Never Forsetting.”—L’ABBE MALATRAY, ~“ As to the ‘Never oe e 
Forgetting,’ I quite agree with the justice of the claim.”—MAJOR Silver Medal 
ME. | a You promise nothing byt what you fully carry out."— 
e BEV w oR. SoN, Great mancoments to Cprrespondence and qauarded 
ce Classes an vate Pupils, Prospectus post free from nventions 
e +% ape BETTE, 87, New ford Street, London. ` Exhibitiox, 1885. 
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ST. BARTHOLOMEW’S HOSPITAL 
_ AND ÇOLĽLEGE. 
e OPEN SGHOLARSHIPS IN SCQJENCE. 


Two Scholfrships of the value gf £230 eagh, tenable for one year, 
will be competed for on September 25,°argl fo lowing days. One of the 
value of &130 rete awaided to the best Candidate at this Examination 
under €4wenty Years of Age. if of sufficient merit. For the other, the Candi- 
dates m pe Pe under Twenty-five Years of Age. 

e Subjects o xamination are Physics, Chemistry, Botany, Zoolo 
and Physichey (n@Candislate to take miee than F@ur heey sis 

The Jeaffreson Exhibition will be competed for at the same time? The 
Su s of, Exafhination are Latin, Mathematics, and any two of the 

three ollowing Langyages: Greek, French, and German. 

The Classical Subjects are those of the London University Matriculation 
Examination of July 1886. 

This is an open Exhibition of the value of £50. 

Candidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical School. 

The successful Candidates will be required to enter at St. Bartholomew’s 
Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships and Prizes. 

For Part@ulars, application may be made to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 


ST. BARTHOLOMEW’S HOSPITAL 
° AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION. 


Two Classes are held at St. Bartholomew’s Hospit in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Examin- 
ation at the University of London—from October to January, and from 
March to pine. Fee for the Course of Three Months, £ xo ros. 


PRELIMINARY SCIENTIFIC EXAMINATION. 


A Class (open to all Students whether entered at the Hos ital or not) is 
held from October x till July in preparation for the above xamination as 
‘ollows :— 

Biology—T. W. Shore, M.D., B.Sc. Lond., 
Anatomy to the Hospital, 

Physics And Chemistry—F. Womack, M B., B.Sc. Lond., Demonstrator 
of Natural Philosophy and of Chemistry to the Hospital. 

Fee, £m 12s. ; to Students of the Hospital, £10 10s. 

This Class is also suitable for Students entering for the Intermediate 
Science Examination and for the First M.B. of Cambridge. ~- 

Also a Special Class in preparation for the January Examination from 
September 1 till January. Fee, £10 ros 

For further particulars, apply to the 
tholorfew’s Hospital, E.C. 


A detailed Syliabus of the Classes forwarded on application. 


vai Se oe ws ee 
e ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MONDAY, October 4, 1886. 


Students can reside in the College within the Hospital walls, subject to the 
College Regulations. The Hospital comprises a service of 750 beds (in- 
cluding 75 for Convalescents at Swanley).—For further Particulars, apply 
personally. or by letter to the Warden of the College, St. Bartholomew’s 

ospital, E.C. 


A Hand-book forwarded on application. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1886-87 will COMMENCE on FRIDAY, October 1, 
1886. By that date the New College Buildings will be reagy for occupation. 
The very extensive additions that have been made to the School Premises 
will afford complete provision for the teaching of all branches of Medical 
Science, the agcommodation provided being more than double that which 
was provided in the Old Buildings. An inaugural ceremony will take place 
of which @ue notice will be given. 

ROUR WNTRANCE SCHOLARSHIPS, valu- £60, 440, £30, and 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital aPractice, go Guineas in one payment, or 
zoo Guineas in three instalments. All Resident and other HospitaPAppoint- 
ments are free, and the hoMers of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Residgnt Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeonc&s, One 
ayoonchens ip, and One Receiving-Room Officer. Four Dressers and Four 
Maternity Pupils lso reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the University 
of London, and for #he Primary and Pass Examinations fag the Fellowship 
of the Royal College of Surgeons of England are held throughou® the year. 
Special entries may be made for Medical and Surgical Practice. | 

The London Hospital is now in direct opmmunicafion by rail and tgam 
with all partsof the Metropolis, and the Metropoditan, Metropolgan District, 
East don, amd South-Eastern Railways have Stations within a minute’s 
walk of the Hospital and College. ° 

For prospectus and particul apply personally or by letter to 

eo 





Lecturer on Comparative 


“Wappen of the College, St. Bar- 











° MUNRO SCOTT, Warden. 
— + —»?. —e—s —s— 
BERKHAMPSTED SCHOOL, HERTS* 


Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Laboratory, heated sgimming-bath, workshop, &c. £52 per annum. — 
Address, Head“Master. * 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOL® MEDALawarded at the FISHERIES EXHIBITION to ° 


THOMAS BOLTON, 57, NEWHALL,STREET, BIRMINGHAM, 
Who last week sent to his Swbscribers@tentor niger, with sketch and 
description. He also sent out Cristatella mucedo, Alcyonella fungosa, 
Spongilla fluviatilis, Leptodora hyalina, Daphnia reticulata, Sida crystallina 
Melicerta ringens, Sephanoceros Eichornii, Volvox globator; also Hy a, 
Ameeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)» 


Biological laboratory work, 


Weekly Announcements wil] be made in this place of Organisms T. B. is 
supplying. e 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes tn Course of Siz Months pr Subscription of £1 1S. 
Org Twelve Tubes for 10s, 6d. (3 


Portfolio of Drawings, Eleven Parts, rs. each. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOR, 


HYDE PARK CORNER S.W. 


The WINTER SESSION will commence on FRIDAY, October 1, with 
an Introductory Address by Dr. WADHAM, at 4 p.m. A Prospectus of the 
School and further information may be obtained by personal application 
between 1 and 3 p.m.; or by letter addressed to the DEAN at the Hospital. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION will open on MONDAY, October 4, with an 

Introductory Address at 3 p.m. by Wr. C. Y. BISS, Mg. 
WO ENIRANC# SCHOLARSHIPS of theealue ofe £ wond “£60 

will be competed for on SEPTEMBER 30 and following days. ẹ 

The Composition Fee for the whole Medical®gurriculum is £100. Special 
provision is made for pea Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination, 

For Prospectus and further information apply to the Dean, or the 
Resident Medical Officer, at the Hospital. @ 


å. PEARCE GOULD, Dean.” 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1886-87 will commence on OCTOBER 1x, 
when an Introductory Address will be delivered by J. S. BRISTOWE, 
M.D. (Lond.), F.R S., LL. D., at 3 p.m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of S100 and £60 
respectively, open to all first-year Students, will be offered for competition. 
The Examination will be held on the 4th, sth, and 6th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 
the option of Candidates. y pes 

Special Classes are held throughout the year for the ‘‘ PRELIYINARY 
SCIENTIFIC” and “INTERMEDIATE Mais.” Examinations of the 
UNIVERSITY of LONDON. . 

All Hospital Appointments are open to Students withoutextra charge. 

Scholarships and Money Prizes ofconsiderable Malut are awardgd at the 











Sessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in th@r second or subsequent years; also for « 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
buurhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary’s office. e 

Prospectuses and il particulars may be obtained from the Medical Secre- 


tary, Mr. GEORGE RENDLE. 
W. M. ORD, Rean- 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


1.—ARTS, SCIENCE. and LAW DEPARTMENT. 

2-—MEDICAL DEPARTMENT (including *he Dental and 
the Pharmaceutical Courses). 

3—DEPARTMENT for WOMEN. 

4—EVENING CLASSES DEPARTMENT. 


Prospectuses of the above Departments and of Entrance Scholarships and 
Exhibitions (12 in number, and viying from £14 to L100 per annum) wille 


be forwarded on application to the Registrar of the College, or may be 
obtained from Mr. E. Cornisu, 33@Piccadilly, Manchester. 


HENRY WM. HOLDER, M.A., Registre. 
— 


THE « HANSA,” 
Published since 1864 in Hambur”, is the only indepeifdeng professions] paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisgments. Strict eye kept upon @he*developmeitt 
of Maritime Affairs in every respect. Every second Sunday one Numper in 
4to at least ; frequent supplements and drawings. Subseription at any time ; 
preceding numbers of the year furnished subsequently. e Price 12s. for twelve 
months. Advertisements 4¢. a’ line widely spread By this paper; congderable 
abatement for 3, 6, 12 months’ insertion. Business Office : “Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, #8. Edited by W. von Wernen M.R. 
Hamburg, Alexander Street, 8. ` axe e 
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D GUILDS OF LONDON 
INSTITUTE, ° 


CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 


COURSES of TECHNICAL INSTRUCTION for Civil, Mechanical, 
aod Electrical Engineers, Chemical, and other Manufacturers, and Teachers, 
under the direction of Prof, Unwin, F.R.S., M.I.C.®., Prof. Armstrong, 
Pa.D., F.R.S., Prof. Ayrton, F.R.S., Prof. Henrigi, LL.D., F.R.S. 
© The NEW SESSION COMMENCES on OCTOBER 5 
_ The Clothworkers’ Scholarship of £60 for Three Years, with Free Educa- 
tion, and three Institute’s Scholarships, covering the Student’s Fees, and 
tenable for Three Years, will be awarded on the results of the Entrance 
Examination, to commence on Monday, September 27. 

For Programme of Ins@uctio®, apply at Exhibition Road, S.W., or at 


Gresham ollgge, E.C. 
PHILIP MAGNUS, @irector and Secretary. 


CITY AN 


NATURE 


° 
e;*% a [ae 


PETROLOGY of THE CHANNEL ISLES. 


AMORPHOUS, PORPHYRITIC. and Sug ULITIC RHYOLII t.S? 
FELSITES, APLITES, DIORITES SYENITES, RAYSTO TE 


N 
PORPHYRIES, ARGIIg-ACEOUS, SHALES, CONGLOMERATI 
e ‘i 


e fee cxlii 





Series of 24 2-inch Specimens, 4s. 6d. (free'to any part & @nited Kiggce: +} 
Micro-Sections (Mount¢d) of the above :— 
Sphærulitic Rhyolite ... 25. od, Others .. 15. 8g. 


3 SINEL & CO., JERSEY. @ 
CHEMICAL APPARAT 


Retail, for Colleges, Schools, and Chemical Works. New Catalogue o" 
90 pages and 500 clear Illustrations, post free, 2¢d.—-WILLIAM 
HUME, 1, Lothian Street, Edinburgh. 








KINGS COLLEGE, LONDON. 
DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES. 
NEW STUIYSENTS will be admitted on TUESDAY, September 28. 
The Course of Study proyples practical education for those who intend to 
engage in Engineering, Surveying, Architecture, Telegraphy, and the higher 
branches of Chemical and Manufacturing Art. 


For the Prospectus apply, personally or by post-card, to J. W. CUNNING- 
HAM, Eqq., Secretary. 


CIVIL SERVICE COM 


coming Examination, ASSISTANT in the ‘ Nautical Almanac” Office 
(18-25), September 24. The date specified is the latest at which 

plications can be received. They must be made on forms to be 
obtained, with particulars, from the Secrerary, Civil Service Com- 
mission, London, S.W. e 
eer O San 

e VICTORIA UNIVERSITY, 

UNIVERSITY COLLEGE, LIVERPOOL. 
PROFESSOR H. S. HELE-SHAW, 


@Complete Courses of Instructi$n areiprovided for those intending to become 
Civil, Mechanical, or Electrical &ngineers. 

Evening Lectures and Classes are held on Strength and Properties of 
Materials and Structures, and on Marine Engineering. Full particulars are 
given in the Engineering Prospectus, which will be sent on application. 

The next Term commences October 4. 





MISSION.—Forth- 








BEAUTIFUL, NEW, AN 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens 
has just received, comprisin 

ARGYRODITE, ZUNYITE, Extraordinary Fine Crystals of CERUS. 
SITE, PYROMORPHITE, DESCLOIZITE, STOLZITE, AR- 
GENTIT lee STEPHANITE, FOWLERITE, RED VANADINITE, 
OWAR(@WITE, Canana, TOPAZES from Pike's Peak, and Brilliant, 

oubly-Terminated RULES, 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOQNQTONES, Very Large CHALCEDONY containing 


Liquid. » 
£ FOSSILS; ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
„SA N, 


D RARE 


MUEL HENSO 
277, STRAND, LONDOY®, 
Opposite Norfolk Street. 


GABINETS FOR MINE 
: FOSSILS,. &c. 





RALS, 


6 DRAWERS? 20 INCHES HIGH coe eee see 228, 
10 ” 39 ” ” see tee wee 455, 
8 ” 26 ” ” eee cen tee AON 
12 5 39 5 Ki nalor tes 82S; 


NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 


‘RECTANGULAR, FROM ONE® SHILLING PER DOZEN. 


. THOMAS Ọ. RUSSELL, 


® 78, NEWGATE STREET, E.C. 


Sree 
SPECTACLES V. OPHTHALMIC 
-< o IRREGULARITIES. 


. 

wW, POENSON, Ophthalmic Optician, received the HIGHESTe and 
ont. AWARD granted for SPECTACLES in LONDON, International 
Exhibition, 1862. « i 

Patrenised by the most eminent Oculists and Medical Men. 
W. JOHNSON, Optician tọ the Universit 

188 TOTTENHAM COURT RO 
ve ‘* Remarks on Spectagles,” post-free, 





y Hospital, 
AD. 
e 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENT@MOLOGY. ® 


Edited by Joun T. CARRINGTON, 


With the Assistance of 
FREDERICK Bonn, F.Z.S. oun A. Power, M.D. 
Epwarp A. Fircn, F.L.S. 5 JENNER Wer, F°L.S. 
F. BucHanan Wuite, M.D. 


Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Historieg; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

Numerous Woopcut ILLUSTRATIONS, to the printing of which especial 
attention is given, and occasional LiTHoGRAPHED and Curgmo-Litic- 
GRAPHED PLATES, i 


SIMPKIN,MRSHALL, & CO., Stationers’ Hall 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Mémber of the 
British Ornithologists’ Union } contains— 


Original Articles by well-known naturalists in every branch of xoclogy ; 
habits cf animals; arrival and departure of migratory birds; Occurrence uf 
rare birds; distribution and migration of British fresh-water fish ; new er 
rare marine fish; local aquaria; British reptiles; British land and fres: - 
water mollusca, with remarks on the haunts and habits «f the species; and 
other matters of general interest to those who delight in natural shistory 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoologica) 
journals of important and interesting articles in various branches of zoology. 
Uhere are occasional woodcuts. 


Court. 





e 
JOHN VAN VOORST, 1, Paternoster Row, 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional INustrati-ns. 


Conducted by C. G. Barrett, J. W. Dorcas, R. McLacutan, F.R.S, 
E. Saunpers, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and netes 

on all subjects connected with Entomology, and especially on the Insects 1 

the British Isles. 


Subscription—Six Shillings per Volyme, post free. The volumes com- 
mence with the June number in each year. 


Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
the entire set t@date, at the increased Price of ros. each; the succeedirg 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors atthe above 








address, 
eee s . ee 
On the 1st of every Month, 
* JOURNAL OF BOTANY, 
BRITISH AND FORBIGN. 
e “dited by Janus BRITTEN, F.L.S., British Museum. 
Conrents:—Original Articles by leading Botanists.—Extracts, ard 


Notices of Books and Memoirs.—Articles in 
Proceedings of Societies. 


Prige xs. 38. Subscription for One Year, payabl@ inadvance, r2s. 
London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
è Now Ready, Part XXXL., 8vo, price 3s. 6d. 


e 
X L oa 3 a 
WEAK AND DEFECTIVE SIGHT. 
SPECTACLES scientifically adapted ® rem 
ACKLAND, Surgeon, daily, at HORNE & THORNTYWAI'E’S, 
Opticians to the Queen, 416, Strand, Londo W.C. Mr. Ackland has for 
the last thirty years made an efpefial study of thé optical means necessary 
to remedy the defects of the astigmatic or weak-sighted eye, and this caper: 
ence, combined with his medical knowledge, enables him frequently to 
relieve even the otherwise hopeless cases. Sufferers should read’ his 


pamphlet, ‘‘dintson Spectacles,” sent post-fre@for six stamps,- 416, Strand, 
l London. 


ournals. g Botfnical New8.— 





edy impaired vision by Mr. 


- 
[447 


a a 
US, , Wholedale, 7 
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Natural “History Handbooks for Collectors. : 
Each Volume is very fulty diifpsieated with Eranteat Wocde and bound ‘in flat*cloth extra, H/= each 


° e 

“We are glad to call attention go this excellent series of hand-books, which deserves to be wide known. . . . We are glad to see the staff of the Brigish 
Museugf thus coming forward to make popular the stores of learning which they have. . . . The illustrMions are uniformly good—far better than in mång 
wwexpensive Woks.” —Academy. 


RI PTERFLIES, MOTHS, and BEETLES. CRUSTACEANS and SP#DERS. = Siorty. 
e 











M fe) SSES. ° 8vo, Limp Cloth, with Coloured FloweredgCharigp! Europe pp- xlviii.—366. 
FUNGI, LICHENS, &c. appa 
? ? The NATURALIST’S DIARY: 2? Daybook 
SEAWEE D S, SHELLS y and FOS SILS. sr Meteorology, Phenology, and Rüral Biology. Arranged and Edited 
y Cuas. Ropers, F.R.C.S., L.R.C.P., &c. 
ENGLISH COINS. ite capita idea very creditably carii out.”-—Glasgow Herald: bird 
k elightful device which to entrap the youn unwary bird- 
PON R LIFE. [Shortly. nester and make of him a Zcientifc onale” Satur ay Review. 
e 


Will be found in Stock at all the Principal Booksellers. 


s SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE, LONDON. e 
e 
New Book. Just Published. 3s. 6d. 


REV, F. G, JENYNS' BOOK, ON Bfm ALGEBRA. 


Bee-keeping. Published at the request of the British Bee-Keepers’ 








r 


Just Ready, in Crown 8vo, pp. 560, price 10s. 6d. 








Association. i 
i ° 
WELLS GARDNER, DARTON, & CO., Paternoster Buildings. An Elementary Teat- >-<- 
- mae = -1 e 
l FOR THe 
| yy 
Higher Classes of Secondary Schools and for Colleges. 
Eeoa ® 
. e 
To et Rimini aor | E pies tet 
° : z . : wee Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
Mathematical, Drawing, and Surveying Instruments . of Mathematics in the Univers&y of Edinburgh. g 
of Every Description. , e 
Of the Highest Quality and Finish, at the most Moderate Prices | PART I. 
Illustrated Price List Post Free A 
x : SEAR Conrents‘—I. Fundamental Laws and Processes. II. Mon Is, 
W. F.°S, obtained the only Medal in the Great Exhibition of 1862 for Excel- | Laws oF Indices, Degree.. TIL. Theory of Quotients, First Principles ot 
lence of Construction of Mathematical Instruments. Theory of Numbers. 1V. Distribution of Products, Elements of the Theory 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C of Rational Integral Functions. V. Transformation of the Quotient of Two 
i ? A es Integral Functions. VI. Greatest Common Measure and Least Common 


© Just Published, Two Volumes, 4to, Cloth, with 292 fine Plates, Multiple. eter or Theory of nenons Ve Teale 
Price £5 tos. net. Functions: XT, Arithmetical Theory gt Suras: gu Comp®x Numpes, 
_ XIII. Ratio an Proportion. LV. Cenditiona uations im General. 

THe PISHERITS AND FISHERY IN { XV. Variation of a Function. XVI. Equati6M$ and Functions of Fi 
RY OF THE UNITED STATES.—Natural History of | Degree. XVII. Equations of the Second Degree. XVIII. Genera’ 
Useful Aquatic Animals. By Members of the United States Commis- ı Theory of Integral Functions, XIX. Solutio of Problems by Means 





sion of Fish and Fisheries. of Equations. XX. Arithmetic, Geometric, aid Allied Seriag. I. 
Contents: I. Mammals: by G. Brown Goode, J. A. Allen, H, W. Logarithms. XXII. Theory of Interest and Annuities, Results e 
Eliott ang x Wa Toues 1. Reptiles and Barrachin: by F. W. True. Exercises. . 
. Fishes: by G. B. Goode. IV. Mollusks: by E. Ingersoll and J. A. : 
Ryder. V. Crustaceans, Worms, Radiates, and Sponges + by R. abun i Edinburgh : ADAM & CHARLES BLACK. 





@Vul. I., pp. xxx and 895; Vol. IT. Atlas of 292 plates. ] - Rees 
‘Written by . . . good,ologists ; a monograph of American fisheries BOOKS (Secondhand), Miscellaneous, Re- 


. . . seems to adinirably ‘ulfil its Purpose. ‘The naturalist should be grate- ` mainders, &c.—C. HERBERT, English and Foreign Botkseller, 319, 
ful for the excellent atlas of plates.” —A teneu. Goswell Road, London, E.C. Cataloguefree onreceipt of two stamps, 
W. WESLEY & SON, 28, Essex Street, Strand,@London. f Libraries, Old Books, and Parchment purchased. 


° Seasonable Delicacy —With Stewed Fruit è 


BROWN. & POLSON’S CORN FLOUR 


° AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 


e 
NOTE.—Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. Inferior kinds 
e e 


e asserting fictitious claims, are being offered. . 


e 
WORKS BY bs e A NEW AID TO THE SUDY br THE SPARS. 
Just Published, 


-LAWSON ITAIT,. FR.GS.* | PHILIPS PLANISRHERE. 


. Iae oe ‘ is v 
President of the Byritishe Gynacolog ical Society. Showing at a glance the Principal Stars visible from our Tetitade for every 
hour in the year; als® the position of the Sun on the Ecliptic for* 
every day, with the time of Sunrise and Quaset. e 





DISEASES of the OVARIES. 4th Edition. (Nett) 
DISEASES of WOMEN. and Editon, (Nett) s.e ee + 
A THOUSAND CASES of ABDOMINAL SECTIONS . 
"WO ESSAYS on EVOLUPION (Reprints) se se <e Handsomely and strongly made, with full explanatiors, Price 2s. 


HOSPITAL MORTALI 
GEORGE PHILIP & SON, 32, Fleet Stregt, Longon ; Bua 45-51, pouth 


Birminghath : CORNISH BROTHERS, 37, New Street. astle Street, Liverpool. ` 
-t 


The Stars are clearly printed in white on a dark ground. 
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SUBSCRIPTIONS TO “NATURE” 2 ‘EI: $ i 
_ SunscrieTt ute’ |FRY’S ‘PURE 

x Carly «ew a a ee we he 25 0 2 e e 
Half-yearly o. eo... wee. ee 14 6 CONCENTRATED ° z 
Quarterly. 2... 8 ahaaa 7 6 SOLUBLE COCOA 

To the United States, the Continent, &c.g— , ee: 

.* i = s. d Prepared by a new and special scientific process 
Half Jest Wetted a a e Securing extreme solubility, and deyebping 
Quartegly o a $u a 8 o * the finest flavour of the Obcoa. : 

To India, Ghina, agd Japan :— bd 
a aaa ee: BEST BLACK INK KNOWN. °* 
Halfyeatly sl 16 6 DRAPER’S INK (DICHROIC). 
Quarterly» . e.. te ee 8 6 DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


CHARGES ROR ADVERTISEMENTS. 


Three Lines in Column 2s, 6d. gd, per Line after. 
se 


£ d, 
Qne-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column. ..... IIs o 
Half a Page, ora Column. ........ 3 5 0 
Whole Page. . 1... 1 ee ee eee ne 6 6 o 

° Money Orders payable to MACMILLAN & CO. 


OFFICE x 29, BEDFORD @TREET, STRAND, W.C. 
+ 


es on LAMP s 


PATENT 


Silico-Carbon Acidless 
BATTERY 


FOR 


MICROSCOPIC work. 
All complete £5. 


COXETER & SON, 


g 4-6, Grafton St., GowerSt, 
LONDON, W.C. 


MOGRE BROTHERS, 


OSTEQLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN DRIVE, TŲE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammals, Birds, Reptiles, and Fish. 














“BHE HORSE AND HIS RIDER,” 


A STUDY IN COMPARATIVE osfrorocY; 


And, other Specimens, exhibited at the LIVERPOOL INTERNATIONAL 
EXuHIsITION, Gallery A. 


$ HOW & COv’S E 
Geological Transparencies for the Lantern, 


e Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 

HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 

A ERO-PETROLOGK = Sectionsgi Pitchstones, Obsidians, Granites, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Agdesites, Porphyrites, Rhyolite®, Lavas, Ashes, Gneiss, Schists, Lime- 
stOnes, &c., price rs.6d.@ach, 


JAM@S HOW & CO., 73, FARRINGDON STREET, LONDON. 








THIS 
' MEDICINE 
Cure for all Disorders of the LIVER, STOMACE 





Is a Certain 


Writing becomes a pleasure when this Ink is used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. ° 
It writes almost instantly full Black. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.) moment of writing. 

Can be obtained in London, through Messrs. BARCLAY & Sows, Farring- 
don Street; W., Epwarps, Old Change; F. NEWBERY & Sons, Newgate 
Street; J. Austin & Co., Duke Street, Liverpool; and to be had of all 

Stationers. 


BEWLEY & DRAPER (Limited), Dublin. ° 
ACCIDENTS OF DAILY LIFE 


INSURED AGAINST BY THE e 
Railway Passengers’ Assurance Company, 
(Established 1849) 


e 
Flows easily from the Pen. 








64; CORNHILL. 
Capital ... ove dd n a . 41,000,000. 
Income se à PA ose 248,000. 
Compensation Paid for 112,000 Accidents, 


$2,215,000. 

Chairman .. se HARVIE M. FARQUHAR, Esq. 
Apply to the Clerks at the Railway Stations, the Local Agents, or 
West-End Ofice—8, Grand Hotel Buildings, WC. ; 

OR AT THE 


Head Office—64, Cornhill, London, E.C, 
WILLIAM J. VIAN, Secreta®y. 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., «Makers to the Queen, 
61, STRAND, LONDON, W.C., 
or 4, ROYAL EXCHANGE, 







WATCHES. 
sA 








12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimens. á be e 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE A®DITION TO A CABINET. 
The 12 Slides post free in Bgx for ros. gd. 


EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MANCHESTER. 


e e 
[503 
e 








— 
Excellent Copies of the actual, natural Handwriting, also 
of Orawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 


Type-Writing are e€sily, quickly, and cheaply produced by ghe 


AUTOCOPYIST ` 


AND BOWELS. ‘A Great PURIFIER of the BLOOD; ae Very fifld ink, used with ordifar® pen and pape}? Auto-Cirgulars resemble 


Powerful Iivigorator of the System, in cases of WEAKNESS 
AND DEBILITY,, and is unequalled in Female Complaints, 
Ge R 





written letters, Used at the House of Lords, &c. 


e 
AUTOCOPYIST CO., 
72, Læ®adon Wall, London, and 52, Prin®ess Sgreet, Manchester. 
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PRIZE maps 7 HARVEY & PEAR. ‘HEALTH 
AWARDED: [By Appeintment to the Royal Institution of Great Britain,] EXHIBITION. . 


. 6UCCESSORS TO W. LADD & CO., 
BEAK Z STRWET, REGENT STREET, LOND ox, W. 
MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. 


MACHINES 


~- WIMSHURST AND VGSS INDUCTION 
: OF IMPROVED PATTERN. 


e 
IMustrated Catalogue, Revised Edition, per pest 8d. 


WALL PAPERS FREE FROM. ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing Papeg Stainers, 
ARE THE ORIGINAL. MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic, 
Sole Address—1r0o, HIGH STREET, MANCHESTER SQUARE, LONDON, w°’ 











May be obtained of all Decorators. 





No Bojier. 





No Explosion. 
No Danger. 


No Nuisance. 
KIRKES’ PHYSIOLOGY. 


Eleventh Edition, Revised, with sco Illustrations, Post 8vo, Price r4s. 
KIRKES HAND-BOOK of PHYSIOLOGY. 
Thdtoughly « Revised and Edited by W. MORRANT BAKER, 
Surgeon to St Bartholomew’s Hospital; and VINCENT 


DORMER HARRIS, M.D. Lond., Demonstrator of Physiology at 
St. Bartholomew’s Hospital. 


e JOHN MURRAY, Albemarle Street. 


PHOTOGRAPHY. 


WOOD’S TRAFALGAR DRY PLATES 
ARE UNSURPASSED. 


When over--or under-exposed they can be controlled with better results 
than any other make. 


74 PHOTOGRAPH AND HOW TO 
TAKE IT. 
By ONE WHO KNOWS. 
With Catalogue of Photographic Apparatus, Post Free, er Stamp. 


E. G. WOOD, 74, Cheapside, 


AND 


HORNE, *THORNTHWAITE, & WOOD, 
416, Strand, London: 





WOOD (Late ABRAHAM), 


20, Lad Street, Liverpool. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 


Geological Collectionsgspecially adapted forTeaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers€n 
GreatBritain, &c. 
New and Rare Minerals constantly arriving ffm all pafts for selection 8f 
Single,Specimens. e 
* @OCK'SECTIONS AND ROCK SPECIMENS: 
The Largest Variety i in England. 


New Catalogues and Lists on application to— 
. e 
‘JAMES R. GREGORY, 


88, CHARLOTTE STREETS FITZROY SQUARE, LONDON. 
Egtabli#ted 27 Yearsin London. e 





Award of Merit, International Medical and Sanitary Congress. 


GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. 


WH. BAILEY Ec. 


Special Prize Medal, Sanitary Institute. 
Silver Medal, National Health Society, 1883. 





ABION LORS. ALFORD 


It reatiresne -7 
À . 


Skitled Labour, 
Isittle Attention, e 


BEDFORD COLLEGE, LONDON 
(For LADIES), 8 and 9, York Place, Baker Street, W. 

The SESSION will begin on THURSDAY, October 14, 1886. 

One ARNOTT_ SCHOLARSHIP, tenable for One Session, will be 
awarded y Open Competition in October 

A PROFESSOR’S SCHOLARSHIP and a COURTAULD SCHOLAR- 
siiP, = tenable fır One Session, will be awarded to Candidates not 
already i in the College, and not more than 18 years of a 

Names to be given in before September 30, 1886, and 


to the Hon. Sec., at the College. 
B. SHADWELL, To. Sec. 


| ROCKS, MINERALS, s, FOSSILS.’ 
E. EE. BUTLER,’ 


Assoc. R. S. Mines Lond., M.A. Oxon., L. S.A. Lond., &c., 
Successor to the late R. T. ALLIN G, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (no®el design) of Rocks, Minerals, or Fossils 120 speci- 
mens, from 30s., or of Recent Shells, 120 Genera, 42s. 


Cornish Minerals a Specialty. Characteristic Rock-sections from 1s.%6d. 
APPARATUS SUPPLIED. LESSONS GIVEN. 
A Fine Seriegof the newly describ ST. ERTH PLIOCENE FOSSILS, 


including Tu@caTa and Bo 


SECOND EDITION, ' 
GRIFFIN’S 


ail; inquiries addressed 








CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESERIPTAVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woogcuts. 
Most Complete and Cheapest List of Aphanius. 
JOHN J. GRIFFIN AND SONS, 22, GARRJCK STREET, 
LONDON, W. C. $ 


“NATURE,” 


Bound; excellent preservation $ to be Sold —Adqyess, 
Field, Exeter. 





VOLS. XVIII.£XXRIL, 
W.,” 7, Rix’s 


. e a ° í ao : bd ° 
Sept. 2, 1886] ` i NATURE : 2, exlvij 
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' |. MESSRS. MACMILLAN AND ‘cos * l 


TEXT-BOOKS FOR STUDENTS.” © ` 


-* NATURAL PHILOSOPHY. 


Applied Mechanics: an Elementary General 
Introduction to the The@y of Structures and Machines. By JAMES 
H. COTTEBILL, F.R.S., Associate Member of the Council of the 
Institution ogNaval Architects, Associate Member of the Institution of 
Civil Engineérs, Profe&or off Applied Mechanics in the Royal Naval 
College, @eenwich. Medium 8vo. 18s. 


e 
A Text-Book of the Principles of Physics. 
By ALFRED NIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Secqnd Edition. Revised and Enlarged. Medium 8vo. 21s. 


The Kinematic of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 


and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ers. : 


e . . . 

Spectrum Analysis. Lectures delivered in 1868 
before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 

® E.R.S, Ph.D., Profess xr of Applied Mathematics in the Owens College, 
Victoria @niversity. With Appendices, numerous Illustrations, and 
ob lates. Mediue 8m. ars. 


a - 9 : . 
Electrestatics and Magnetism. Reprints of 
Papers on. By Sir WISSLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter's College, Gambridge, and Professor of 


Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. 


e 
ASTRONOMY. 
Popular Astronomy. By S. Newcoms, LL.D., 


Professor U.S. Naval Observatory. Wèth xr2 Illustrations and 5 Maps 
of the Stars. Second Edition, revised, 8vo, 18s. 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry By Sir HENRY 
E. RO>COE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 
Vols. I. agg IL—INORGANIC CHEMISTRY. 
Vol. I—Ihe Non-Metallic Elements. 21s, Vol. II. Part I.—Metals, 
18% Vol. II. Part Jj.—Metals. 38s. 
b» Vol. Ill.—ORGANIC: JHEMISTRY. Two Parts. 21s. each, 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry, Witè n@merous Illustrations. Medium 8vo. ats. each, 
Vol. I1W—Part I. ORGANIC CHEMISTRY, continued. 
[Zz the press, 


By Josian 
of Chemistry and Mineralogy in 
Royal 8vo. 21s. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
LEMMER, F. R.S., Professor of Chemistry in the Victoria University, 
the Owens College, Manchester. With Illustrations. 8vo. 145. 


The Elements of Thermal Chemistry. By 


M.M. PATTISON MUIR, M.A., R-S.E., Fellow and Przlector of 


Chemistry in Gonville and Caius Collgge, Cambridge ; @Assisted by 
DAVID MUIR WILSON. 8vo. x25. 6d. 


Elements of “Chemical, Physics. 
P. COOKE, Junr., Erving Professor 
Harvard University. Fourth Edition. 





The PRESIDENT of the BRITISH ASSOCIATION, 


WORKS by Sir J. W. DAWSON, LL.D., 
F.R.S., F.G.S., &. 


The STORY of the EARTH and MAN. 


Twenty Idustrations. Eighth Edition, Revised. 75. 6d. 


he ORIGIN of the WORLD, according to 


Revelation and Sgence. Third Edition. 7s. 6d. 
“ We heartily qgmmend the book to those who are interested in this most 
mportant quegion. Ur. Dawson is a man well known in the ranks of 
cience for great breadth and grasp of knowledge.”—Sfectator. 


*OSSIL MEN and their MODERN i 
REPRESENTATIVES: an Attempt to Illustrate the Characters and 
Condition ọf Prehistoric Men in Europe by those of the American | 
Races. Fprty-four Ulustrations, Second Edition, with Additio..s. I 
gs. 6d. i 

l] 


a 
London: HODDER & STOUGHTON, 27, Paternoster Row. 


BIOLO GV <a, i 2: 


e 
A Text-Book ef the Physiologica] Chémistry 
OF THE ANIMAL B )DY. Including an Account, of the © j 
Cha iges occurring in Disease. By A. GAMGEF, M.D., S 


Manc ester. 


Professor of Physiology in the Victoria Universi, the Owens Coll re, e 
ol. I 


2Vols. 8vo. With Illustrations . 18s, 


(Vol. I1. in the press, 
Elements of Comparative Anatomy. By 
Profesor CARL GEGENBAUR. A Translation by F. JEFFREY 


ELL, B.A. Revised with Preface by Professor E. KAY LAN. 
KESTER, F.R.S. With numerous Illustrations. 8vo. ars. 


The Fertilisation of Flowers. 


HERMANN MULLER. Translated and Edited by D'ARCY 
W. TH IMPSON, B.A., Professor of Biolo in Univers.ty College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. Woh 
numerous Illustrations. Medium 8vo. ors. s 


. . . e 
A Dictionary of Economic Plants. Their 


Bvo. x48, 


” MEDICINE. 


A Text- Book of Pharmacology, Thera- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P, F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh, Adapted to the United States Parsa- 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mmss. Second 


i ition. Adapted to the New British Pharmacopoeia, 1885. Med.sta 
VO. . 


Tables of Materia Medica: a Companion to 


the Materia Medica Museum. By the same Author. With Ilustra- 
tions. New Edition Enlarged. 8vo. ros. 6d. 


Text-Book of Pathological Anatomy *and 
PATHOGENESIS. By Professor ERNST ZIEGLER of Tubingen. 
Translated and Edited for English Students by DONALD MAC. 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrookg's 
Hospital, and Teacher of Medicine in the University, With numerous 
Illustrations, Medium 8vo. 


Part L—GENERAL PATHOLOGICAL ANATOMY. 
Part Il.—SPECIAL PATHOLOGICAL ANATOMY, 
VIII. x28. 6¢, Sections IX,—XVIIL. in the press. 


GEOLOGY. 


Text-Book of Geology. By ARCHIBALD GEIKIK, 
LL.D., F.R.S., Director-General of the Geological Survey «f Great 
Britain and Ireland, and Director of the & seum of Practical Geology, 
London, formerly Murchison ProfeSor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations, Second 
Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 


A Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., pocen Elève de 
l'Ecole des Mines, Paris; Author of “ A Manual of Metallurgy,” * The 


Mining and Metallurgy of Gold and Silver,” &c. With® numerous 
Illustrations. 8vo. 255, e 


2Is. 


12s. bd. 
Sections I, — 


MACMILLAN & CO., LONDON. 
e 





MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. - 


RECEYT SHELLS, CRUSTACEA, ECHINODERMS, 


CABINETS, GLASS-CAPPED BOXES, 
° GEQLOGISTs’, EPAMMERS, NATURALISTS’ è 
DREDGES} &c. ° % 


. bd 
TROMAS D. RUSS ELL, 
- PRIZE MEDALLIST, HEAIH EXHIBITION, $ 
78, NEWGATE STREET, PONDON, EC. 





By Professor * 


History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
° 
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NATURAL-PHILOSGPHY. 


ELEMENTARY PRACTICAL PHYSICS, 
LESSONS I By Professor BALFOUR STEWART, F.R.S., and 
Wet. HALSANE GEE, B.Sc. Crown 8vo. 

Part Ig GENERAL PHYSICAL PROCESSES. 
Part B-—ELECTRICITY AND MAGNETISM. [In the press. 
æ Part IL®@ OPTICS, HEAT, AND SOUND. e Un preparation. 


wee SEO COURSE OF PRACTICAL 
PHYSICS. 


y the same Authors. [ln preparation. 
»ON LIGHT. Being the Burnett Lectures, delivered 
in Aberdeen in 1883-1885. By GEORGE GABRIEL STOKES, M.A., 
P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. ON THE 
Nature or Licut.—Second Course. N Licut as A MEANS oF 
InvESTIGATION. Crown 8vo. 2s. 6d. each. 
THIRD COURSE. ON THE BeneFiciaL EFFECTS OF LIGHT. 
, [Zn the press. 
MECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of ‘Trinity College, Cambridge. Crown 8vo. ros. 6d. 
HEAT, By P. G. Tart, M.A., Sec. R.S.E., formerly 
@ Fellow of St. Peter's College, Cambridge, Professor of Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo _ 6s. 
LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200 Engravings and: Colcure Plates. Crown 8vo. 


qs. 6d, f 

PHYSIGAL ARITHMETIC. By ALEXANDER 
MACF. RLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 75. 6d. 


CHEMISTRY. 


THE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 
Johns Hopkins University. Crownévo. 6s. 6d. . 

COMPOUNDS OF CARBON; or, Organic 
Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 
THE ELEMENTS OF EMBRYOLOGY. By 


MPCHAEL FOSTER, M.A., M.D., LL.D., Sec. R.S., Professor of 
Physiolegy in the University, of Cambridge. Fellow of Trinity College, 
Cambridge, and the late F ANCIS M. BALFOUR, M.A., LL.D., 
E.R.S., Fellow of Trinity College, Cambridge, and Professor of Anima] 

è Morphology in the University. Second Edition, revised. Edited by 
Apam SepGwick, M.A., Fellow and ‘Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WaLTER Hare, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. With Illustrations. 
Crown 8yo. ros. 6d. 

A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. _ 6s. 

A COURSE OF: ELEMENTARY PRACTICAL 

PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 

&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 

Cambridge. Fifth Ca Crown 8vo. 75. 6d. 

AN INTRODUCBION+-TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Compdtative Anatomy 
and Physiology in-the Royal College of Surgeons of England. Wit 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans GXwow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vereebrates and Strickland Curator in the University of Cambridge. 


Grown 8y0. Ios. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Scigpce and Royal School of Mines. With a Preface 
by THomas Henry Hux ey, F.R.S. Royal 4to. 145. 

A COURSE OF INSTRUCTION IN ZOGTQMY 
ERTEBRATA). | By T. JEFFREY PARKER, “B.Sc. London, 
rofessor of Biology in the University of Otago, New .Zealand. With 

Illustrations. Crown 8vo, 8s- 6d. 

A COURSE *OF PRACTICAL: INSTRUCTION 
IN BOTANY. _By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 

a D.Sc., F, R.S., Fellew and Lecturer, Christ’s College, Cam- 


6s. 


britige. Wigha Preface by W. T, THISELTON DYER, M.&., C.M.G., 
TRS., F.L.S., Director of the Ro al Gardens, Kew. 
Part I. —PHANEROGAM 4s—PT IDOPHYTA. Crown 8vo, 6s. 


STRUCTURAL ° BOTANY, OR ORGANO- 


GRAPHY ON THE BASIS OR MORPHOLOGY. To which are 
added ‘the Principles of Taxonomy: and Phytography, 


MESSRS. MACMILLAN & 00; 


ne aia eo 


and & Glossary, i] 


S MANUALS For STUDENTS. . 


THE STUDENT'S FLORA, OF THE BRITISH ° 
ISLANDS. Fy Sir J. D. YOOKERe K.C.S.L, C.B. M.D., F.R.S., 
D.C. L. Third Edition, revised. Globe 8vo. ros. 6d. 

FIRST BOQK OF. INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in Universwy 
College. Londen, &c. With Illustrations. Extra feap. 8vo. 6s. 6a. 9% 

DOMESTIC BOTANY: An „Exposition of the 
Structure and Classification of Plants, @nd their Uses for Food 
Clothing, Medicine, and Manufacturing Purposes. ByY§OHN SMITH, 
A.L.S., &c. With Illustrations. Nevglssueg Crown @vo. 12s. 6d. 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F. DE@ISMES KANE, M.A., M.R.1.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 10s. 6d. 

A LIST OF EUROPEAN RHGPALOCERA, 


WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15. 


DICINE® 
MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
-D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical school of St. Bartholomew’s Hospital, London. With r21 
Illustrations. Third Edition, Revised. Crown 8v0. OS. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Stud 
of Man and Civilisation. By E. B. TYLOR, D.C.L., E.R.S. Wit 


numerous Illustrations, Crow@8vo. 7s: 6d. 
PHYSIOGRAPHY AND GEOLOGY. + 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Illustrations, and Coloured Plates. New and Cheaper Edition. 


Crown 8vo. 6s. 
CLASS BOOK OF GEOLOGY. By ARCHIBALR 


GEIKIJE, LL.D., F.R.S., Director-General of the Geological Survey of 
Great Britain and Ireland. and Director of the Museum of Practical 
Geology, London, formerly Murchison Professor of Geology and Miner- 
alogy in the University of Eginburgh, &c® With upwards of 200 New 
Illustrations. Crown 8vo. Jos. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Asscciate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden für die Agriculture Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 75. 


SLITICAL KCONOMY. `» 


MANUAL OF POLITICAL CONOMY. Bye 


Right Hon. HENRY FAWCETT, F.R.S. p Sixth Edition, revised, 
with a chapter on ‘State Socialism and the NafSndlisation of thg Land,” 

and an Index. Crown 8vo. 125. e 
BRIEF TEXT-BOOK OF. POLITICAL 
Ph.D., Author of 


ECONOMY. By FRANCISA. WALKER, M.A., 
“Money,” “ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


MORAL PHILOSOPHY AND. LOGIC. 
THE HISTORY OF ETHICS, OUTLINES OF, 
TOR ENGLIS@ READERS. By HENRY SIDGWICK, M A., 


LL D., Knightbridge Professor of Moral Philosophy in the University 
of Cambridge, Author of “The Methods of Ethics,” “The Prigciples 


of Political Economy.” &c. Crown 8vo. 35. 6d. 
THE ELEMENTS OR THE PSYCHOLOGY OF 


COGNITION. By the Rev. ROBERT JARDINE, B'D., D.Sc. 


A 


Edin.) Ex-Principal of the General Assembly's College, Calcutta. 
econd Edition, revised and improved. Crown 8@o. E ôd. : 
STUDIES IN DEDU CTIVE LOGIC. ° By the late 
Ww. STANLEY JEVONS, LL.D., M.A, F.R.S. Second Edition. 

Crown 8vo. 6s. 
ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. | Trans-« 
lated from the German of Dr. HINRICH KIEPERT. Crown 8yvo. 
e 


55. ° 
HISTORY. e ° 
SHORT. HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With, Coloured Maps, 
Genealogical Tables, and Chronological Annals. Ci wa 8vo. , 6d. 
- 


117th l housand. i 
AN ySIS OF ENGLISH HISTORY, based, on 
History of the English People.” By C. W. A. TAIT, 


Green’s ‘‘Short 
MAW Assistant Master, Clifton College. Crown vo. 3s. 6d. z 
e 


eof Botanical Terms. By Pyofesscr ASA GRAY, LL.D. 8vo. Ios. 6d. 
. *,* Other Volumes to follow. A i 5 
7 s ` . 
j - MACMILLAN & CO., LONDON. ; ru ad 
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Sy e e 
OWENS “COLLEGE, VICTORIA 
UNIVERSITY, MANGHESTER. 


1.—ARTS, SCIENCE, and LAW DEPARTMENT. 

2—MEDICAL DEPARTMENT (including the Dental and 
e the Pharmaceutical Courses), K 

3—DEPARTM ENT fo WOMEN. 

4—EVENING CLASSES DEPARTMENT. 


Prospectuses of the above Departments and of Entrance Scholarships and 
Exhibitions (12 in number, and varying frome 412 to roo per annum) will 
be forwarded on application to the Registrar of the College, or may be 
obtained from Mr. J. E. CORNISH, 33, Piccadilly, Manchester. 


HENRY WM. HOLDER, M.A., Registrar. 


CITY AND GUILDS OF LONDON 
“INSTITUTE, 
CENTRAL INSTITUTION, EXHIBITION ROAD, S.W. 


COURSES of TECHNICAL INSTRUCTION for Civil, Mechanical, 
and Electrical Engineers, Caemical, and other Manufacturers, and Teachers, 
Wider the direction of Prof, Unwin, F.R.S., M.I.C.E., Prof. Armstrong, 
Ph.D., F.R.S., Prof. Ayrton, F.R S., Prof. Henrici LL.D., F.R.S. 

The NEW SESSION @OMMENCES on OCTOBER 5. 

The Cidthworkers’ Scholarship of £460 for ‘three Years, with Free Educa. 
tion, and three Institute's Sch larships, covering the Student’s Fees, and 
tenable for Three Year§, will be awarded on the results of the Entrance 

, Examination, to commence on Monday, Sptember 27. 
For Programme of Instruction, apply at Exhibition Road, S.W., or at 


Gresham College, E.C. 
, PHILIP MAGNUS, Director and Secretary. 
— o- 
BERKHAMPSTED SCH OOL, HERTS. 


Twenty-eight miles from Euston. Good Scholarships and Exhibitions, 
e LaBorat@ry, heated swimming-bath, workshop, &c. £52 per annum, —. 
Address, Head- Master, 


g -v 
ST. THOMAS’S HOSPITAL MEDICAL 


Š e ° SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1886-87, will commence on OCTOBER A 
when an Introductory Address will be delivered by J. S. BRISTOWE, 
M.D. (Lond.), F.R S., LL. D., at 3 p-m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
spectively, open to all first-year Student&, will be offered for competition. 
The Examination will be held on the 4@h, 5th, and 6th of October, and the 
subjegts will be Chemistry agd Physics, with either Botany or Zoology at 
the option gf Candidates. e 

Special Class@ are held throughout the year for the “ PRELIMINARY 
SCIENTIFIC” and “ INTERMEDIATE M.B.” Examinations of the 
UNIVBRSITY of ONDON. ‘ 

All Hospital Appointreents are open to Students withoutextra charge. 

Scholarships and@oney Prizes of considerable value are awarded at the 
Sessional Exagnimptions, as also several Medals. 

The:Fees may be paid in one sum or by ins@Iments. Entries may ġe 
nade @o Lectures orgto Hospital Practice, and special arrangements are 
nade for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Severa? medicabpractitioners and private families residing in the neigh- 
rurhood receivegStudents for residence aod supervision, and a register of 
‘pproved lodgings is kapt in tif Secretary's office. 

Pyospectuses and all Pastiqgilars may be olgained from the Medical Secre- 
arf, Mr. Geor@z RENDLE, Š 

° ®. M. ORD, Dean. 











THE “ECONOMICAL” FIELD GLASS, 


This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 


solid leather sling case, price £1 5s. ; sent free. 


Illustrated Catalogue of Binoculars post free. 
JOHN BROWNING, 63, STRAND, LONDON,W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3%rog, 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


SCIENTIFIC INSTRUMENT 
Markets , 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill; 
122, Regent Street, London. 
Illustrated Description ® 

















e Post free. èr 
eNEGRETTI & ZAMBRA’S 


x Imrge Illustrgted 











Bilver Medal 
awarded 


nventions 
Exhibitior, 1885. 
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‘ST. BARTHOL@MEW’S HOSPITAL 
. AND GOLLEGS.. 


es 
The WINKLER SESSION will Begin on MONDAY, October 4, 1886. 


Students cam reside in the College wjthir®the Hgppital walls, subject to the 
College Regulations. The Hospital c&mpgises a service of 750 beds (in- 
cluding 75 for Caimalescents at Swanley).—For further Particulars, apply 
personally or by letter to the Warden of the College, St. Bartholomew's 
Hospital@E.C. i 

A Haħid-Ẹpok forwarded on application. -k 





e y- 
-r BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION. 

Two Classes are held at St. Bartholomew’s Hospital in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Exam.n- 
ation at the University of London—from October to January, and from 
March to June. Fee for the Course of Three Months, £10 ros. 


PRELIMINARY SCIENTIFIC EXAMINATION. 

A Class (open to all Students whether entered at the Hospital or not) is 
veld from October x tull July in preparation for the above Examination as 
ollows :— 

Biology—T. W. Shore, M.D., B.Sc, Lond., Lecturer on Comparative 
Anatomy fo the Hospital. 

hysics and Ckenistry—F. Womack, M B., B.Sc. Lond., Demonstrator 

of Natural Philosophy and of Chemistry to the Hospital. 

Fee, £12 12s. ; to Students of the Hospital, £to, ros. 

This Class is also suitable for Students entering, for the Intermediate 
Science Examination and for the First M.B. of Cambridge. 

Also a Special Class in preparation for the January Examination from 
September 1 till January. Fee, £10 ros. 

For furtler particulars, apply to the WARDEN of the College, St. Bar- 
tholomew’s Hospital, E.C. 


A detailed Syllabus of the Classes forwarded on application. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


© OPEN SCHOLARSHfPS IN SCIENCE. 

Two Scholarships of the value of 4130 each, tenable for one year, 
will be competed for on September 25, and following days. One of the 
value of &130 will be awaided to the best Candidate at this Examination 
under Twenty Years of Age, if of sufficient merit. For the other, the Candi- 
dates must be under ‘I'wenty-five Years of Age. 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology, 
and Physiology (no Candidate to take more than Four Subjects). 

The Jeaffreson Exhibition will be competed for at the same time. The 
Subjects of Examination are Latin, Mathematics, and any two of the 
three following Languages : Greek, French, and German. 

The Classical Subjects are those of the London University Matriculation 
Fyxamination of July 1886. 

This is an open Exhibition of the value of £50. 





Candidates must not have entered to the Medical or Surgical Practice of 


any Metropolitan Medical School. 2 
‘The successful Candidates will be required to enter at St. Bartholomew’s 


Hospital in the OCTOBER succeeding the Examination, and are eligible for 


the other Hospital Scholarships and Prizes. 
For Particulars, application may be made to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 


ST. GEORGE’S HOSPITAL 





° MEDICAL SCHOOL, 


HYDE PARĶ CORNER, S.W. 


The WINTER SESSION will commence on FRIDAY, October 1, with 
an Introductory Address by Dr. WA DHAM,atqp.m. A Prospectus of the 


School and further information may be obtained by pi@sonal application 


between 1 and 3 p.m. ; or by letter addressed to the Dean at the Hospital. 


UNIVERSITY COLLEGE OF SOUTH 
eVALES AND MONMOUTHSHIRE. 


The NEXT SESSION will begin on 
dents are specially prepared fore 
Un.vers.ty of London. Tuition 
Physical, Chemical, 





ee (including all Lecture Courses) £10. 
and Exhibitions. 7 
e For furtheg information apply to 


e IVOR JAMES, Registrar. 
Cardiff, September 4, 1886. 
——— a. 





MORPHOLOGY OF THE CRUSTACEZ. 


-The following interesting and rarely-obserged objecta stained and mounted 


in Balsam without pressure, 1s. 8g. each :— ` A 
. ge Curious Zoé@ of “ Porcellana platycheles.’ 
°: o. of Plated Lobster, ‘* Galathea.” 
Do. of Great Edible Crab, “ Cancer pagurus.” 
Do. of Shere Crab, “ Carcinus mzenas.”” 
Megalope S@ge of ditto. 
e Young ôf Hermit Crab, “Pagurus bernhardus.” @ 


SINEL & CO., JERSEY. 


Complete Catalogue of Sgecimens for Museum, Laboratory, gud Microscop 
. ° 467 


Two Stamps. . 





MONDAY, October 4. Stu- 
the Arts and Science Examinations of the 


and Biological Laboratory ‘Fees from Three Guineas 
per Sess.on of Three Terms. Over £2000 a year distributed in Scholarships 






Zoéa of Prawn, and Mysis Stage of ditto. e 


LIVING SPECIMENS FOR THE MIGROSCOPE. - 


GOLD MEDALawarded at the FISHERIES EXHIBITION to td 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Lacinularia socialis, with drawing 
and description. e also sent out Cristatella mucedo, Cordyluphoya 
lacustris, Spongilla fluvmtilis, Leptodora hyalina, Hyalodaphnia Kalll-e 
bergensis, Bosmina longirostris, Melicerta ringens, Stephanoceros Eichornii, 
Volvox globator; also Hydra, Amceba, Vorticella, Crayfish, and other 
Specimens for (Huxley and Martin’s) Biologicl Laboratory work. 

Weekly Announcements will be made in this place of Oanisms T. B. is 
supplying. ° e e 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 IS. 
or Twelve Tubes for 105. 6a. é 


Portfolio of Drawings, Eleven Parts, 1s. each. 
e 





NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREETS 

Dean—Proressor T. H. Huxley, F.R.S. 


SESSION 1886-87. 
From October 1, 1886, till about the end of June 1887, the Laboratories 


will be open to Students in the following Sciences :— e 
CHEMISTRY AND @&\GRICULTURE. è bd 
Puysics. . eo om 
BIOLOGY. a 
GEOLOGY. ° 


MECHANICS AND MECHANICAL DRAWING. 
METALLURGY, MINING, AND ASSAYING. 


The following Courses of Lectures willgbe given during the Session :— 
October 4, 1886, Mechanics, Prof. T. M. Goodeve, M.A. ; Inorganic Chee- 
istry, Prof. Thorpe, F:R.S.; October 5, 986, Elementary Zoology, G. B. 
Howes, Esq. ; October 7, 1886, Principles of Agriculture, J. Wrightson, 
Esq. ; October 11, 1886, Metallurgy, Prof. W. C. Roberts-Austen, F.R.S. ; 
November 8, 1886, Mining, Prof. Waringto& Smyth, F.R.S. : January 4, 
1887, Elementary Botany, Dr. Ð. H. Scott; February r5, 1887, Physics, 
Prof. F. Guthrie, F.R.S. ; Geology, Prof. J. W. Judd, F.R.S. ; Advanced 
Zoology, G. B. Howes, Esq. + Advanced Botany, Dr. D. H. Scott; Organic 
Chemistry, Dr. F. R. Japp, F.R.S- ; Mineralogy, F. Rutley, Esq. ; Jupe 15, 
1887, Astronomical Physics, J. Norman Lockyer, Esq., F.R.S. 

A Course of Mine Surveying, conducted by Mr. B. H. Brough, will begin 
on February 15, 1887. i 

In addition to the above, Lectures will be given in the Chemical Division 
by Drs. Hodgkinson and Percy Frankland ; in the Physical Division by 
Messrs. Boys, Mitchell, Hoffert, and Capt. W. de W. Abney, & E. F.R.S. 

For further particulars apply to the REGISTRAR, Normal School ef Science, 





South Kensington. e. r 
n Just Published. @ © 
OHN WHELDON’S ZOOLOGICAL 


CATALOGUE, Part 2, containing Ichthyology, Mollusca, Crustacea, 
Entozoa, Corals, Sponges, Reptiles, and Microscopic Journals, Post 
free, Three Stamps. 


58, Great Queen Street, London, W.G. 





—~—— 
IRKES’ PHYSIOLOGY. 


Eleventh Edition, Revised, with soo Illustrations, Post Bv0, Price 145. 


KIRKES’ HAND-BOOK of PHYSIOLOGY. 


Thoroyghly Revised and @dited by W. MORRAN® BAKER, 

-R.C’S., Surgeon to ft Bartholomew’s Hospital; and VINCENT 
DORMER HARRIS, M.D. Lond., Demonstgator of Physiology at 
St. Bartholomew’s Hospital. e e 


JOHN MURRAY, Albemarle Street. 


UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1886-87 will beðn on OCTOBER 5. The College supplie! 
for Persons of either Sex, above the ordinary School Age, the means o 





inf@rmation, apply to the REGISTRAR. E e 


GEOLOGY.—Wanted, Lessons in Paleon- 
. tology, Section Drawing, and Microscopic Structure @f Rocks for th 
London University B.Sc.—E- WALKER, 16, Ggafton Street, Bolton 
Lancashire. 
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MINERALS AND STON Ẹ Just Published, Price 5s. Rth TRirtwEight Figures. o 
e 
° IMPLEMENTS. s Q 
e MR. BRYCE-WRIGHTbegs to call the attention of his Clients and the EART H U A K E S- q ° i 
Public to his large Series of z AND . 
i ie MINERALS AND STONE* IMPLEMENTS, £ e e* 
ted. 
“Elementary Collestionsof Minel fests, and Rocle from £1 upwards, OT H E R E A RT H M OV E ME N TS. 
eo ° N.B.—These Collections obtained the Price Medal, 1862. bd * 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. By JOHN MILNE, ° 3 
$ Professor of Mining and Geology in the Impefial Colluge of 
BRYCE-WRI GHT, Engineering, Tokio, Japan. ° <i 


Minerglogist apd Expert in Precious Stones, 
a REGENT STREET, LONDON, W. 





ROCKS, MINERALS, FOSSILS. 
Er. H. BUTLER, 


Assoc. R. S. Mines Lo@d., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. T. ALLING, 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 
mens, from 30s., or of Recent Shells, 120 Genera, 42s. 


Cornish Minerals a Specialty. Characteristic Rock-sections from 1s. 62. 
é APPARATUS SUPPLIED. LESSONS GIVEN. 


A Fine Series ef the newly described ST. ERTH PLIOCENE FOSSILS, 
incledigg TUNICATA antl HOLOTHURIA. 
= a a 


* SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL GOLLECTIONS 


Geological Collections especially adapted forTeaching as supplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
> Great Britain, &c. 





New and Rare Minerals constanfly arriving from all parts for selection of 


Single Specimens. 
ROCK SECTIONS AND ROÇK SPECIMENS: 
The Largest Variety in England. 
New Catalogues and Lists on application to— 


E JAMES R, GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
s Established 27 Yearsin London. 


SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT, 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMIGAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Remy 8vo, 480 pp., Illustrated with 1600 Wpodcuts. 
Most Completeand Cheapest List of Apparatus, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


—e 
z P e 
BOOKS (Secondhand), Méscellaneots, Re- 
maipders, &c.>C. HERBERT, English and Foreign Bookseller, 319, 
Goswell Road,London, E.C. Catalogue free onreceipt of twostamps, 
Libraries, Old Books, and Parchment purchased. 


THE ENTOMOLOGIST’S MONTHLY 
° MAGAZINE. 


Price Sixpence, Monthly, 24 pagesgivo, with occasional Illustrations. 
vond&cted by C. G. Barrrwr, J. W, Dovatas, R. McLacuian, F.R.S., 
B. Sgunpers, F.L.S., an . T. STAINTON, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
m all supjects conngeted with Entomology, and especially on the Insects of 
he British Isles. 

Subscription—Sizg Shillings per Volume, post free. The volumes com- 
agnce with the Jgine numberin each year. 

Vols: I. to VI. (strongly bound in cloth) may b@obtained by purchasers of 
he enffre set to dategat the increased price of Ios. each; the succeeding 
ols. may be had separately or together, at 7S. each. 

London; JOHN*VAN VOORST, x, Paternoster Row. 

N.B.—Commuttications, &e,, should bẹ sent to the Editors atthe above 
ddress. e 

eo . o e 
. 





















London, E.C. ¿Money Orders payable to C. an 


[nternationa® Scientific Series, a 
“ This work is well worthy of its place in the International Scientifk 
Series, and may be accepted as a monograph on its subject by an accom 
plished seismologist, who, from his residence in Japan, has had amp‘: 
opportunities of studying the actual phenomena.” —NATURE. g Ades 
“ The book is the high-water mark of modern science, in its investigatic:, 
of the origin and course of phenomena.”—Pal/ Mall Gazette. 


London: KEGAN PAUL, TRENCH, & CO. ‘ 
WORKS BY 


LAWSON TAIT, F.R.C.S.,. 


President of the British Gynaecological Society. 








Sd o 
DISEASES of the OVARIES. 4th Edition. (Nett)... 76 
DISEASES of WOMEN, 2nd Edition (Nett) .. 0. ce le 76 
A THOUSAND CASES of ABDOMINAL SECTIONS |. m. to 
TWO ESSAYS on EVOLUTION (Reprints) s. ow orou 0 3 
HOSPITAL MORTALITY... se aee ease ove 30 


Birmingham : CORNISH BROTHERS, 37, New Street. 





Just Published, Price 3s. ; free by Post, 3s. 44d. 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1886-87. 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 











BEAUTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specinfèns 
has just received, comprising— 

ARGYRODITE, ZUNVITE, Extraordinary Fine Crystals of CERUS. 
SITE, PYROMORPHITE, DESCLUIZITE, STOLZITE, AR- 
GENTITE, STEPHANITE FOWLERITE, RED VANADINITE, 
OWAROWITE, Canapa, TOPAZES from Pixe’s Peak, and Brilliar®, 
Doubly-Terminated RUTILES. 

SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERR L 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 
bi FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, . 


277, STRAND, LONDON, 
Opposite Norfôlk Street. 








HOLLOWAY’ OINTMENT [sean 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES anà 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGH and COLDS; and for 
GOUT, RHEUMATISY, and all Skin Diseases it is unequalled, 





NORTH BRITISH AGRICULTURISP®, 


the chief Agricultural Journal in Scotland, circulates extensively amorg 
Landowners,@¥armers, Resident Agents, and oth@rsinterestedin the 
manag®ment of land throughout the United Kingdom. 


The AGRICULTURISTis published every Wednesday afternoonin tine 


for the Evening Mails, and contfins Reports of all the principal Britishend 
Irish Market@ of the week. ® 


e e 
Thespecial attentionof Land Agentsis directed tothe AGRICULBURI ST 


= sae of the best existing papers for Advertising Farms to be Let and Estates 
or ie. 


Advertisers addressing themeclves to Farmer will find the AGRICUL- 
. 


TURIST Pfirst-class medium for tefthing that Class. 


Price 3¢. By post 34d. Annual Subscriptjon, payable in advance; 14% 
Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street: 
. ANDERSON. 
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SOCIETY FOR*PROMOTING CHRISTIAN KNOWLEDGE., 


ee, © A 
„MANUALS OF ELEMENTARY 
° SCIENCE. 


a e F 

LECTRICIBY. ` 

PEKIN, F.R.S. With numerous Illustrations. 

“In this manual ofgelementary science young students will find the laws 
which govern electricity and magnetism very clearly explained.” —Daily 
Chronicle 
ASTRONOMY. By W. H.M. CHRISTIE, M.A., F.R.A.S., 

Astronomer-Royal, Greenwich. 

“ Asa pocket manual for an ardent tyro in astrenomy, it will be found most 

useful.” - A then@unt. 
, BOTANY. By Professor BENTLEY, of King’s College, 
Londo 
CHEMISTRY. By ALBERT J. BERNAYS, Ph.D., F.C.S., 
Professor of Chemistry at St. Thomas’s Hospital. 

“Dr. Bernays has evidently striven to produce a book which should be 

easily understood by the youngest student of chemical science.’? —A theneunt. 


CRYSTALLOGRAPHY. By HENRY PALIN GURNEY, 
M A., Fellow of Clare College, Cambridge. With numerous Illus- 
trations. 

“ This excellent little manual satisfies a long-felt want.”—Nature 
GEOLOGY. By T. G. BONNEY, M.A., F.G.S., St. John’s 

College, Cambridge. 

MATTER AND MOTION. By the late J. CLERK 
MAXWELL, M.A., &c. 

“ We may boldly say that there is no one now living wh> would not. feel 
his conceptions of physical science at once enlarged, and rendered more 
definite, by the perusal of it” —Nature, June 14. 1877. 

PHYSIOLOGY, By F. Le GROS CLARK, F.R.S., Surgeon 
of St. Thomas’s Hospital. 

“Would be a capital class manual.”’"—iterary Churchman. 


THE SPECTROSCOPE AND ITS WORK. By R. A. 
PROCTOR, Esq., With Coloured Diagrams of the Spectra, and many 
Tllustmtions. 

“It would be difficult to finda cheaper, more perspicuous, or more trust- 
worthy explanation of the spectroscope."’—Echo. 

ZOOLOGY. By ALFRED NEWTON, M.A., F.R.S. 

“They contain a vast amount of information, lucidly put together, by men 
who are thorough masters of the subject.’’—Graphic. 


cap. 8vo, limp cloth, xs. eagh. 
By the late Professor FLEEMING 





MANUALS OF HEALTH. 
Fcap. 8vo, limp cloth, rs. each. 


ry S 
ON PERSONAL CARU OF HEALTH. By the late 
“B.A. Parxes. M D., F.R.S. 

“Cleanliness and moderation in all thing® are the keynotes of this 
excellent little work.” —Lancet. e 


HEALTH AND OCCUPATION By BENS\MIN WARD 
+ RICHARDSON, Esq., F.R.S..MD., &e. 

“The Manualsof Heal published by the Society for PromAing Christian 
Knowledge should be in the possession of every family that is not utterly 
careless of its own safety and welfare.’’—/U/ustrated London News. 
FOOD, By ALBERT J. BERNAYS, Esq., S.C.S., &c. 

Nothing could be better than Dr. Bernay«’s little work ; and we cordially 
reconmend it to every one who finds it necessary to comsider either his 
stomach or his purse.” —Church Times. 


WATER, AIR, AND DISINFECTANTS. By W. NOEL 
Hartiry, F.R.S. E., F.C.S., &c. 
““The present volume, from the pen of Mr. Hartley, is well fitted to become 
a recognised authority, friend, and companion in every home in Engéand.’””— 
Echo 
THE HABITATION IN RELATION TO HEALTH. 
By F. S. Francois Cuaumont, M.D., F.R.S., Professor of Military 
Hygiene in the Army Medical School, Netley. 
« One of those excellent practical health manuals which should be studied 
and acted on by every householder.””—Graphic. e 





THE DAWN °OF EUROPEAN om 
LITERATURE. a 
X New Volume. © 


ANGLO-SAXON LITERATURE. By the Rev. Profes- 


sor EARLE’ Fcap. 8vo, cloth boards, 2s. 6d. 


SLAVONIC LITERATURE. By W. R. MorFILL, M.@. 


Fcap. 8vo, cloth boards, 2s. 6d. | RRA 
*,* Others in preparation. 
Se Se ee 


MAN AND HIS HANDIWORK? By the Rev. J. G. 
Woop, Author of “Lane and Field,” &c. With about 500 Illustra- 
tions. Large post 8vo, cloth boards, ros. 6d. 


LANE AND FIELD. By the Rev. J. G. Woop, M.A. 
Fcap. 8vo, cloth boards, 2s. 6d. ` 





LONDON : NORTHUMBERLAND AVENUE, CHARING Cross, W.C. ; 43, QUEEN VICTORIA STREET, E.C. ; 


26, ST. Georcr’s PLACE, S.W. 


BRIGHTON : 135, NORTH STREET. 











Natural History Handbooks for Coilectors- 





Each Volume is very ‘fully Illustrated with Practical Woodcuts, and bound in flat cloth extra, 1/= each 
(Post Free 1/2). ° 


e “Weare glad to call attention to this excellent series of hand-books, which deserves to be widely known. . 


. . We are glad to see the staff of the British 


Museum thus coming forward to make popular the stores of learning which they have. . . . The illustrations are uniformly good—far bgtter than in many 


expensive books.” —A cademy? R 


BUTTERFLIES, MOTHS, and BEETLES. 
MOSSES. ° 
FUNGI, LICHENS, &c. 

SEAWEEDS, SHELLS, and FOSSILS. 
ENGLPSH COINS. 


CRUSTACBANS and SPIDERS. “Shortly. 


8vo, Limp Cloth, with Coloured Flowered Chart of Europe, pp- wvilie—366. 
as. 6d. 


The NATURALISZ’S DIARY: a Daybook 
of Mete®rology, Phenology and Rural Biology. Arranged and Edited 
by Cuas. Roberts, F.R.C.S., L.R.C.P., &c. é 
“ A capital idea very creditably carried out.”—Glasgow @Terald, « 
“A delightful device by which to entrap the young and unwary bird- 





POND LIFE. è 2 [Phortly. nester and make of him a scientific naturalist.” —Saturday Review. 
e e . 
A Will be found in Stock at all the Principal Booksellers. & é é 
l SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER Square, LONDON. . 
° 
ing 








Saasonable Delicaey.—With Stewed Fruit. 


BROWN: & POLSON’S CORN FLOUR 


.  _ + ° AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 3 


NOTE.—Purchasers should insist on being supplied with BROWN & POLSON’S CORN FLOUR. Inferior kinds 


asserting fictitious claims, are being offered. 


Sept. 9, I s86] 
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, SUBSCRIPTIONS TO « NATURE.” 
b S ad. 


. Yearly e y gr by 6. Beep ae Bis ae lo 28 o 
Half-yearly . . e... EES eS eS 14 6 
Quarterly. 2... e 7 6 

To the United States, the Continent, &E :— 

. “sad. 
Yearly: Fe eh gon as duce O vw teed 30 6 
Halfyearly .@........00.., 15 6 
Quar@rly. ... ee. 8 o 

° . i o, {© 

To India China, and Japan :— 
6 e S d. 
Yearly (sto aag araa ace keg, a 32 6 
Halftyearly es: an a eaka S 16 6 
Quarterly” RE E E E ah weep 8 6 





CHARGES FOR ADVERTISEMENTS. 


gz hree Lines in Column 2s, 6d. 9d. per Line after. 
S. 


d. 

One-Fighth Page, or Quarter Column. . . © 18 6 
Quarter Page, or Half a Column. . ... . I I5 o 
Half a Page, or a Column. .......,. 350 

a> Wbole Pagers e s pa sa naO e 6 6 o 


Mney ders payable to MACMILLAN & CO, 
OPICE: 29, BEDFORD STREET, STRAND, W.C. 
e 
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I Lantes 


PATENT 


Silico-Carbon Acidless 


BATTERY 


MICROSCOPIC. work, 
All complete £5. 


COXETER & SON, 


4-6, Grafton St., Gower St. 
LONDON, W.C. 


°° o eee 
‘_PHOTOGRAPEY. 
WOOD’S TRAFALGAR DRY PLATES 
e ARE UNSURPASSED. 


When owr- or under-ex 
than any other make. 


A PHOTOGRAPH AND HOW TO 
TAKE IT. 
n : ° By ONE WH@ KNOWS. 
° With Catalogue of, Photographic Apparatus, Post Free, 














posed they can be controlled with better results 
e 


e 
One Stamp. 


E.°G. WOOD, 74, Cheapside, 


AND 
HORNE, THORNTHWAITE, & WOOD, 
416, Strand, gondon ; 
» e ALS 
Š WOOD (Late ABRAHAM), 


E 20, Rord Seet, Liverpool. 
‘eo 


SPECTACLES V. OPHTHALMIC 
š IRREGULARITIES. 
. W JOHNSON, Ophthalmic Optician, received the HIGHEST and 
ONŁY AWARD granted for SPECTACLES Sn LONDON, Internagonal 
Exhfhition, 1862. e 
Patronised by the most eminent Oculists and Medical Men. 


W. JOHNSON, Optician to the Universit 





y Hospital, 
3 183, TOTTENHAM COURT ROAD. 
> “ Remarks on Spectagles,” post-free, 
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THE SPORTING: SEASON. 


ROSS'S © e 
New Shape FrontedeShirt, Si 
THE ANTIMASH¢ 
(REGD.). ° WA 


12s. a Dozen CHE, 
andadmirably adapt 
with Clerical Dress or Uniforms, 








@PER than the Ordinary Shape, N 
ed for Sportsmen, or for wearingg SS 
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ROSSs o e 
CELEBRATED 


Patterns and Prices PospFree, s 


J. & G. ROSS, 


227, HIGH STREET, EXETER. 


Telegraphic Address—“ Zucon,” EXETER 





NERALS, FOSSILS, ROCKS,, 


MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINƏDERMS 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS? 


DREDGES, &c. 





THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
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78, NEWGATE STREET, LONDON, E.C. 
ee : 


J. ORME & “00. 
65, BARBICAN, LONDON. 


MANUFACTURERS 


AND 


IMPORTERS 
OF 
[Scientific Apparatus 


AND 
CHEMICALS. 


— 


BAKERS 
PATENT CALORIMETER, 


A NEW APPARATUS 
For demonstrating to Science 
Classes problems in Specific 

Beat? ° 
—e— 
For full particulars write to the 
SOLE AGENTŞ— 
e 


\22J:ORME & ‘Co. 

















A 


65, Barbican, Lonãon, E.C, 


Complete Price List of Apparatus and 


Chemicals, 2s.6d,* > 


` [ Sept. 9, 185 
e 


Jiv a 28 : NATURB 


~~ 


e be o 
JRIZE MEDAL) “EXLARVEY & PEAK . HEALTH 
AWARDED © [By Appoimiment to the Royal Institution of Great Britain, EXHIBITION. 
KE e  * | SUCCESSORS TO W. LADD & CO., ° 
BEAK PREET, REGENT STREET, LONDON, W. 


MANUFACTURERS OF SCIENTIFIC APPARATUS OF ALL CLASSES FOR 
e SCHOOLS, COLLEGES, OR PRIVATE RESEARCH. ° 
~ WIMSHURST AND VOSS INDUCTION MAOHINE 
R i ö OF IMPROVED PATTERN. eS aa ee G š 
Illustrated Catalogue, Revised Edition, per pogi 8d. ° 


ALL PAPERS FREE FROM ARSENIC. 


WILLIAM WOOLLAMS & CO., Manufacturing PaperęStainers, 


ARE THE ORIGINAL MAKERS OF 


ARTISTIC WALL PAPERS, Guaranteed Free from Arsenic. 
Sole Address—110, HIGH STREET, MANCHESTER SQUARE, LONDON, W 

















May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. S ` S 





— 
eNow Ready, Second Edition, ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885° Medium 8vo, Pacers. e» = 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATBRIA ME DICA. 
BYT: LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; @ssistant Physician and Lecturer on Materia 
edica at St. Bartholomew's Hospital; Examiner in Materia Medica in the University of London, in the Victoria University,’and in the Royal College 

of Physicians, London; Late Examiner in the University of Edinburgh. 
_ , ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., BOSTON, MASS. e 
‘It is simply a mine of wealth both fof students and practitioners. It is thoroughly practical and thoroughly reliable. . . . is undoubtedly the best 


treatise on the subject in the English language.” —British Medical Fournal. 
“The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and technical details, but a 


scientific treftise worthy to be ranked with the highest productions in physiology, either in our own or any other Janguage.®™ . . . It is a book of study 
for the scientist a nd a work of reference for the practical physician.” —Lancet. oe ° 
“A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation... . but it is essentially a new 


departure breaking away from well-worn tracks into a new and almost unknown region.” —Aedical Times and Gazette. 
. 
s BY THE SAME AUTHOR. 


DISORDERS of DIGESTION: their CONSEQUENCES and TREATMENT. This 


Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 8vo. os. 6a. 


` MACMILLAN & CO., LONDON. ~ 
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New Book, Just eee 3s. 6d. : y MO ORE BROTHERS, 
REV. F. G. JENYNS’ BOOK ON BEES: OSTEOLOGISTS, DISARTICULATORS, ETC, 


Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at-the request of the Britis Bee-Keepers’ 15, KREMLIN DRIVE, TUE BROOKş LIVERPOOL. 


Association. . 7 > A ' , 
Ww ELLS GARDNER, DARTON, & CO., Paternoster Buildings. i Disarticulated Skulls of Man®nals, Birds, Reptiles, and Fish. 


Excellent Copies of th, Actual, natural Handwriting, also «THE HORSE AND HIS RIDER,” 








of Drawings, Music, even of elaborate Sketches, Pro- A STUDYeIN COMPARATIVE OSTEOLOGY ; 
grammes, Plans (up to Double-Elephant size), Shorthand, and | and other Specimens, exhibited at the Liverpoor INTERNATIONAL 
Type-Writing are easily, quickly, and cheaply prod&ced by the EXHIBITION, Gallery A. ee 

e 





{| HOW, &_CO.’S . 
E Geological Transparencies for the Lantern,’ 


$ ipti lication. 
Very fluid ink used with ordinary pen and paper. Auto-Circulars resemble Descriptive Catalogue on Application. , ° 


written letters. Used at the Housgof Lords, &c. S WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCK) 
AND MINERALS. 
AWIOCOPYIST CO., HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Sections of Pitchstones, Obsidiansy Grani es, 
- Syenites, Diorites, Gabbros, Dolggites, Basalt, Tachylites, Trachytes, , 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lis e 
stones, &c., price rs.6d. each, J 


e JAMES HOW & CO., 73, Fargincpon TREET, Lonpon. 
e- 


Mathematica Instrument Manufacturer to Ig.M. Government, Council gf 12 BEAUTIFUL MICROSCOPIC SLIDES OF, 
e India, Science and Art Department, Agimiralty, &c. » AU STRALIAN POLYZQA 


e Ld 
hi tica} Drawin. and Surveying Instrument 
Mathematical, of Evah De Tipton. 5 s Carefully Selected and Named Specimens. @ e . 


Of the Highest Qualiey and Finish, at the most Moderate Prices MOWNTED OPAQUE FoR BINOCULAR, AND IN BALSAM KOR 
Iusarated Price Ligt Post Free. SPOT LENS. A CHOICE ADDITION TO #& CABINET. 


e z z 
W. F. S. pbtained the only Medal in the Great Exhibition of 1862 for Excel- The 12 Slides post free in Box for ros. 94. 
lence®of Construction of Mathemafical Instruments. EDWARD WARD, F.R.M.S., ° 


Address :—GREAT TURNSTILE, HOLBORN, LONQON, W.C. ° 249, OXFORD STREET, MANCHESTER. [503 
. s - 
e oe m 


72, London Wall, London,and 52, Princess Street, Manchesterg 
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MESSRS’ ‘MACMILLAN g 00.8 SOENE args BOOKS: 


.ASTRONOMY.—POPULAR ASTRONOMY. By Sir G. B. Arry, K.C.B., F.RS., late Astronomer,Royal. 


With numerous Illustrations. Fcap. 8vo. 45. 

ASTRONOMY. s ELEMENTARY LESSONS IN ASFRONOMY. By J. Norman’ Lopgver, «F. R. S 
New Editio®. With numerous Illustrations. Fcap. 8vo 5s 6d. (Questions on, rs. 6d.) 

PHYSIOLOGY. —fLEMENTARY LESSONS IN PHYSIOLOGY. By Tuomas Henry*Hux.ey, F. R.S.° 
New Edition. With numerous Illustrations. @Fcap. 8vo. 4s. 6a. (Questions on, 1s. 6d.) 

ANATOMY.—LESSONS IN ELEMENTARY ANATOMY. By St. Greorce Mivart,F.R.S. With 


numerous IllustY&tions. Fcap. 8vo. 6s. 6d. 


CHEMISTRY.—LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscor, F.R.S. 


New Edition. With gnumerous Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to the same, by Professor THORPE. @ With Key. ° 











18mo. 2s. 
OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jones. 
e With Preface by Sir HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Feap. 8vo. 2s. 6d. 


QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic and “Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. Fcap. 8vo. 3s. 


CHEMICAL THEORY. —-EXPERIMENTAL PROOFS QF CHEMICAL THEORY FOR. 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Feap. 8vo. as. 


PHYSPCS.—LESSONS JN ELEMENTARY aes By Professor BALFOUR STEWART, F. R S. New 


itio With Paufnerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 2s.) 
ELECTRICITY AND MAGNETISM.—ELECTRICITY AND MAGNETISM. By Professor 
SILVANUS THOMPSON. With numegus thlustrations. Fcap. 8vo. 45. 6d. 


ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN, By Professor 
ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. 3s. 6d. 


ELECTRIC IAGHT ARITHMETIC. By R. E. Day, M.A. Pott 8vò. 2s. ° 


HEAT AND ELECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELECTRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 2s. 6d. 


STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., T rorcsapr of Engineering 
Smperial College of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises, Fcap. avo. 45. 6 

SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W. H. nA With Illustrations. 
Fcap. 8vo. 3s. Gek 

ELEMENTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIEM@E, By SYDNEY LUPTON, M.A.. F.C.S., F.C.I. Globe 8vo. 2s. 6d. 


CHEMICAL. ARITHMETIC.—ELEMENTARY CHEMICAL ARITHMETIC. With xroo 


Problems. By the same Author. Globe 8vo. 5s. 


NATURAĽ PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. By I. TODHUNTER, 


M.A., F.R.S. Heap. 8vo. Part I.—The Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II. —Sound, Light, and Heat. 3s. 6d. 


PHYSICAL *GEOGRAPHY.—ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. 8vo. 4s.6d. (Questions, rs. 6d.) 


FIELD G&EOLOGY.—OUTLINES OF FIELD GEOLOGY. By the same Author. With numerous 


Illustmtions. Crown 8vo. 35. 6d. 


GEOGRAPHY.—CLASS-BOOK.”OF GEOGRAPHY. By, C. B. Crarxz, M.A., F.GS., F.R.S. 


Mew dition, with Eighteen Coloured Maps. Fcap. 8vo. 3s. 


AGRICULTURE.—ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 
PRACTICE. By Professor H. TANNER. Fcap. 8vo. ¢ 35. 62. 


FIELD AND GARDEN CROPS.—DISEASES OF FIELD AND GARDEN CROPS ° Chiefly 
slich as are faused by Fungi. By WORTHINGTON G. SMITH, F.L.S. Fcap. 8vo. 4s. 6d. 


BOTANY.—LESSONS IN ELEMENTARY BOTANY: By Professor Ouiver, F.R.S. New Edition. 


With humerous Illustrations. Fcap. 8vo. 4s. 6d. 


e POLITICAL ECONO $IY.—POLITICAL ECONOMY FOR BEGINNERS. By aa Fawcert, 
New Edition. With Questions, &c. Fcap. 8vo. 2s. 6d. 


ECONOMICS. *-THY ECONOMICS OF INDUSTRY. By Professor A. MARSHAL» and Mary P. 
MARSI@ALL. Fcap. 8vo. 2s. 6d. 


LOGIC.—LESSONS IN LOGIC, INDUCTIVE AND DEDUCTFIVE. eBy W. STAREN JEVONS, LRD., 
M.A., F.R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 3s. 6d. @ 


'A eTEXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS. —By P. £ Ray, 
D.Sc. (Lond. and Edin.), Professor of Logic and Philosophy, Dacca College. Second Edition. Globe 8vo. 4s. G. 


GEOGRABHY. —SHORT GEOGRAPHY OF THE BRITISH ISLANDS» By J. Re ? GREEN and ALICE 
S% GREEN. With Maps. Fcap. 8vo. 3s. 6. 


é o’ ° MACMILLAN & CO., LONDON. A 
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THE scHoot!. OF ; 


ELECTRICAL ENGINEERING - 


AND 


SUBMARINE. THLEGRAPHY. 


° 
1s PRINCES STREET, HANOVER SQUARE, LONDON, W. ESTABLISHED IN 1868. = 
Manager, WM. LANT CARPENTER, B. A> B.Sc., F.C.S. 
A This Betalishmg is the Largest School o Electrical Engineering in the World, and embraces a greater range of subjetts of instryction than any 
her. Ip® also the only one in which a lengthened experience of the difficulties of combining an effective course of tuition in the theoreti sd portioné of the 
tbject, with thorough rgactical. training, has led to success in fitting men for every branch of Applied Electricity. Ing this gspect it@liffers from the * 
teoretical teaching of a University or College course on the one hand, and from the purely practical knowledge picked up by apprentices in the workshops of 
1 Electrical Engineer on the other, by being more thorough than either, while combining the advantagesgof Poth, Since the opening of thë School, in 
368, upwards of SOOO pupils have passed through it, many of whom now hold very high posts in Electricalindustry. At the close of the Course of Instruction, 
a examination for the Certificate of the School is conducted by an examiner of high standing, unconnected with the School. Pupils can enter at any time. 
‘LECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 
WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. 

Tests MADE AND REPORTS FuRNISHED.—7 Ke School is open daily, except Saturdays, from 10 to 5. Copies of Testimonials from some of the most 
ninent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, Bey may be obtained by either oe or written application to 
ie Secretar®, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, Ww 
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THE i 
OTTO’ 
ENGINE. 
MANCHESTER. : 


Can be supplied combined with pumps or with mamol” 


Jo 


Ating (the dyna®io or 
(J 


itable for driving amateurs’ work-| 


shop, pumping water t 


OTTO” 


GIVES OFF 1 H.P. ON THE BRAKE: 





OVER 20,000 SO 

ROSSLEY’S!: 
NEW 5-MAN POWER 
laundry machinery, cha, 


r electric ligi 


CROSSLEY BRO 
Li 


connected when engine is reguirgi 


Very su 


SAET E S A O OAS o$ pn 


NEV E | R- SOLD IN ENGLAND 
i BEFORE AT THE PRCE. 
ARBER AND COMPANY'S RICH SIRUPY ONFA CONGO. : 


“This Season’s Growth,” One Shilling and Sixpence per 1b. ° e 
. Compare it with that sold by others at 2s. or 25. 6d. 
i : `A TEA ABOUNDING IN STRENGTH AND QUALI®¥Y. 
° 24 Ibs. free by Parcels Post for 4s. 3¢. ; 44 lbs. for 7s. 6d. ; 64 Ibs. for ros. ; 84 Ibs. for 14s. ; 104lbs. for 175. 
BARBER & COMPANY, 274, Regent Circus, Oxford Street ; 61, Bishopsgate Stréet, Ẹ. C: 
102, WESTBOURNE GROVE, W.; KING’S CROSS, N.; 42, GREA TITCHFIELD STREET, w.: THE 
BOROUGH, . LONDON BRIDGE; 147,, NORTH STREET, BRIGHTON; QUADRANT, NEW STREET, 


BIRMINGHAM ; 1, CHURCH STREET, LIVERPOOL; 93, MARKET STREET, MANCHESTER ; 38, EORN , 
STREET, BRISTOL; FISHERGATE, PRESTON ; and 60, CHURCH ROAD, HOVE. 


TWO POUNDS SENT FREE “DAILY” WITHIN A „RADIUS OF SHREE MILES. . 


RARE AND. INTERESTING MICROSCOPIC OBJECTS: 








troup of Peristomes of Mos® Funaria hygrometrica, opaque - i 


ro Type Slide of Diatomacez, from Campeachy Bay, 50 different Species 3 % 
‘resh-Water Alga, Polysiphonia fastigiata, with Antheridia ... 1 0 Type Slide of British and Foreign Foraminifera, so different Species 
> Examples of Pollens, separated on one Slide, all named 96 in Groups, with names photogra hed beneath each Species antr 0 
‘ery beautiful- double-stained Sections ee Endogen,  Exogen,: and Cheese Mites, Male, Female, an ao va, on one Slide ... - 20 
crogen Stems, om one Slide 26 Beautiful Longitudinal Sections of Tongye of Cat, double-stained 19 
kin of Horse, injected, very pretty... . s s eee wee I 6 Hair of Wild Rabbit, Long, and Trans. Sections, gn one Slide wœ 2 @O 
srchegonta of Marcharfiia po ymorpha oon oss er Proce aa) Ruby Sand, with Air and Fluid Cavities, se. we it 6 
-atheridia of Marchantia polymorpha... we aes ase or o Jasper and ‘Amethyst, very beautiful for Polariscope a x 6 
ey perfect Slides of Queen Bee ... ose os eos es. -æ 5 0 Very pretty grouped Slides jot Heliopelta, mounted opave for 
rfect Slides of Scorpion Fly... a. E tesa, cs 2 Oe Lieberkuho ... ee, ow ove we Qe wr ó 
rary Py ble utiful Slides; with about 153 various Diatoms on each è 5 o A 
Any of the above forwarded by return on receipt of Remittance for Price. e 
CLASSIFIED LIST of 40,000° first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCOPES AND © 
e APPARATUS. Either of the above segt post free on application to Š 


W. “WATSON & SONS, OPFICIANS TO HER MAFESTY’S GO VERNMENT, 
i _313, HIGH HOLBORN, LONDON, W.C,- , 1s 


Printed by RICHARD Sa Ge AND SONS, at 7 eal 8, Bread Street Bill, Queen Victoria Street, in the Cit? of London, afd “Publishes by a 
MACMILLAN AND Co., at the Office, 29 and 30, Bedford Street, Covent Garden. —TÐURSDAY, September 9, 1886. 
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Registered as a Newspaper at the General Post Office) 
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ST. THOMAS'S. HOSPITAL MEDICAL 


° 
*SCHOOL., 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of $836-87 will commence on OCTOBER 3, 
wen an Introductory Address Will be delivered by J. S. BRISTOWE, 
M.D. (Lond.), F.R.S., LL. D., ate3 p.m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
respectively, open to all first-year Students, Will be offered for competition, 
The Examination will be held n the 4th, sth, and 6th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 
the option of Candidates. 

Special Classes are held throughout the year for the “PRELIMINARY 
SCIENTIFIC” and “ INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. , 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinationg@as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may ke 
made to pectgres or to Hospital Practice, and special arrangements are 
made for Stu nts.entering in their second or subsequent years; also for 
Dental Stwdents and for Qualified Practitioners, 

Several medical practition®rs and Private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings is kept® the Secretary’s office. 

io SPecises and all particulars may be obtained from the Medical Secre- 
tary, Mr. GEORGE RENDLE. 


° W. M. ORD, Dean. 


ty 
CITY AND GUILDS OF LONDON 
e INSTITUTE, . 
CENT@AL INSTITUTION, EXHIBITION OAD, S.W. 

COURSES of TECHNICAL INSTRUCTION for Civil, Mechanical, 
and Electrical Engineers, Chemical, and other Manufacturers, and Teachers, 
under the digection of Prof, Unwin, F.R.S., M.I.C.E., Prof. Armstrong, 
PheD., ERS. Prof. Ayrton, F.R S., Prof. Henrici, LL. D., F.R.S. 

The NEW SESSION COMMENCES on OCTOBER 5. 

The Cloth@orkers’ Scholarship of £60 fo: hree Years, with Fige Educa- 
tion, arid three Institute’s Scholarships, cove@ng the Student's Fees, and 
tenable for Three Yeags, will be awarded on the results of the Entrance 
Examination, to canmence on Monday, September 27. 

For Programme of Instruction, apply at Exhibition Road, S.W., or at 


3resham College, E.C. 
PHILIP MAGNUS, Director and Secretary. 


z a 
» CITY AND GUILDSOF LONDON 
INSTITUTE, 
e FINSBURYe TECHYICAL COLLEGE. 
EVENING EPARTMENT for Apprentices, Journeymen, Foremen, 
nd others. Instruction in Mechanical and Electrical En; ineering, Technical 
shemistyy, Applied wt Cabinet-making, Metal Plate ork, Builders’ and 


‘lumbers’ Work, Carpentry and Joinery, Bricklaying, &c 
Fees from 6s. to 30s 








$ 





‘or the Session, inclusive of Laboratories and Work- 


1ops. 
The SESSION*commences on MONDAY EVNING, October 4. 
Appigntices are admitted at half the ordinary fees. 
For Sicther particul&rs apply at the College, Leonard Street, City Road, 
C. ; orat Gresham Gollege, E.C, 

e 


` ‘PHILIP MAGNUS, Director and Secretary, 
3ERKHAMPSTED SCHOOL, HERTS. 


af wenty-eight miles fremeEuston. "Goode Scholarships and Exhibitions, 
aboratory, tieeted swimming-bath, workshop, &. 452 per annum, = 
Address, Head-Master, 
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These Instruments are the most 
powerful Binoculars that caw be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes; and where there 
is a sufficient amount of light, objects 
may be easily made out by them gvhich 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre © 
to adjust it to the width of the 
eyes, in Solid Sling Leather 


ase tee £5 








Lllustrated C; atalogueof Binoculars post 
o Sree. 


JOHN BROWNING, . 
68, STRAND, LQNDON, w.c. 








SOLE MAKERS OF JORDAN’S (PATENT) 


A SUNSHINE RECORDER 
; PRICE £3 rose, 


With a supply of Charts 
L? NEG RE TT 
ZAMBRA, 


SCIENTIFIC Ingrrusienr o 
KERS 
TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45, Cornhill: 
122, Regent Street, London. 
Lllustrated Description bd 
Post ree. 


*NEGRETTI & ZAMBRA’S 
eLtrge Illustrated 
e Catalogue, 












* Goo Pages, 
1200 Engravings, ° 
Price 5s. 6d. 
F-a 27 a 3 Silver Medal 
SE e awarde 
mil TER Inventions 


Exhibition, 1885, 


e . e 
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. ST. BARTHQLOMEW’S HOSPITAL 
AND COLLEGE. 


e 

©The WINTER SESSION will bggin on MONDAY, October 4, 1886. 

Students car? yeside in the College within the Hospifal walls, subject to the 
College Regulations. The Hospital, comprises service of 750 beds (in- 
cluding 75 for Convalescents at Swanle¥).-eFor further Particulars, apply 
personally or by Jeter to the Warden of the College, St. Bartholomew's 

ospita?, E.C. 

A Hang-book forwarded on applicftion. 





oo wr 
Í ST..BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 


CLASSES FOR TH# UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION. 

Two Classes are held at St. Bartholomew's Hospital in each year for the 
convenience of Gentlemen who are preparing for the Matriculation Examin- 
ation at the University of London—from October to January, and from 
March to June. Fee for the Course of Three Months, £ 10 ros. 


PRELIMINARY SCIENTIFIC EXAMINATION. 

A Class (ogen to all Students whether entered at the Hospital or not) is 
held from October x till July in preparation for the above Examination as 
‘ollows :— 

Biology—T. W. Shore, M.D., B.Sc. Lond., Lecturer on Comparative 
Anatomy to the Hospital. 

Physics and Cremistry—F. Womack, M.B., B.Sc. Lond., Demonstrator 
of @atural Philosophy and of Chemistry to the Hospital. 

Fee, £12 12s. ; to Students of the Hospital, 410 ros. 

This Class is also suitable for Students entering for the Intermediate 
Science Examination and for the First M.B. of Cambridge. 

Also a Special Class in preparation for the Janufty Examination from 
September 1 till January. Fee, £ro ros. 

For further particulars, apply to the Waren of the College, St. Bar- 
tholomew e Poepital, Ee 

A detailed Syllabus of the Çlasses forwarded on application. 





ST. BARTHOLOMEW’S HOSPITAL 


AND COLLEGE. 
OPEN SCHOLARSHIPS IN SCIENCE. 

Two Scholarships of the value of @f130 each, tenable for one year, 
will be comPeted or on September 25, and following days. One of the 
value of &130 will be awaided to the best Candidate at this Examination 
under Twenty Years of Age, if of sufficient merit. For the other, the Candi- 
dates must be under Twenty-five Years of Age. 

The Subjects of Examination are Physics, Chemistry, Botany, Zoology. 
and Physiology (no Candidate to take more than Four Subjects). 

: The Jeaffreson Exhibition will be competed for at the same time. The 
Subjects of Examination are Latin, Mathematics, and any two of the 
three following Languages: Greek, French, and German. 

The Classical Subjects are those of the London University Matriculation 
Examination of July 1886. 

This is an open Exhibition of the value of £50. 

ef Andidates must not have entered to the Medical or Surgical Practice of 
any Metropolitan Medical School. 

‘The successful Candidates will be required to enter at St. Bartholomew’s 
Hospital in the OCTOBER succeeding the Examination, and are eligible for 
the other Hospital Scholarships and Prizes. 

For Particulars, application may be made to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 


“THE LONDON HOSPITAL AND 


MEDICAL COLLEGE, MILE END, E. 


e The SESSION 1886-87 will COMMENCE on FRIDAY, October r, 
1886. By that date the New College Buildings will be ready for occupation. 
The very extensive addition@that have been made to the School Premises 
will afford complete provisfon for the teaching of all branches of Medical 
Science, the accommodation provided being more than double that which 
was provided in the Old Buildings. An inaugural cerem@py will take place 
of which due notice will be given. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectifres and Hospital Practice, 90 Guineas in one payment, or 
100 Guinegs in three instalments. All Resident and other Hospital Appoint- 
mepts are fige, and the holders of all the Resident Appointments are provided 
with room and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiviftg- Room Officer. Four Dressers ind Four 
Maternity Pupils also reside. in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the University 
of London, and for the Primary and Pass Examinations for th® Feglowship 
of the Royal College of Surgeons of England are held throughout the year. 
Sbecial entri@ may be made for Medical and Surgical Practice. 

The London Hospital is now in direct communication by rail and tram 
with all partsof the @letropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railways have Stations Chin @ minute’s 
walk of the Hospital and College. 

For prospectus and particulars apply persgnally or by letter to á 


MWNRO SCOT, Warden. 





ST. GEORGE'S HOSPITAL 


e. MEDICAL SCHOOL, 


HUDE PARK CORNER, S.W. 

The WIÅTER SESSION will commence on FRIDAY, October I, with 
an®Introductory Address by Dy WADHAM, at y p.m. A Prospectus of the 
School and further information may be obtained by personal application 
between x and 3 p-m. ; or ey letter addressed to the DEAN atgthe Hospital. 

+ 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD*MEDALawarded at the FISHERIES EXHIBITION to * 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subsoribers Bofryococcus Braunii, with sketch 
and description. He also sent out Cristatella mucedo, Fredericella sultana, 
Cordylophora lacustrig, Spongilla fluviatilis, Leptodora hyalina, Diatomus 
castor, Melicerta ringens, Stephanoceros Eichornii, Volvox globator; also 
Hydra, Ameba, Vorticell®, and other Specimens for (Huxley and Martin’s)» 
Biological Laboratory work. 

Weekly Announcements will be made in this glace of Organisms T. B. is 
supplying. 


Specimen Tube, One Shjlling, postefree. 


Twenty-six Tubes in Course of Six Months for Subscriptgn of Hi 1s. 
or welve Tubes for 10s. 6a. 


Portfolio of Drawings, Eleven Parts, xs. each. 


` OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


1.—ARTS, SCIENCE, and LAW D@PARTMENT. 
2.—MEDICAL DEPARTMENT (including the Dental and 
the Pharmaceutical Courses). 
3,—-DEPARTMENT for WOMEN.. 
+—EVENING CLASSES DEPARTMENT. 


Prospectuses of the above Departments and of Entrance Scholarships and 





Exhibitions (x2 in number, and varying from 4x2 to {too per annum) will 
be forwarded on application to the Registrar of the College,or may be 
obtained from Mr. J. E. CORNISH, 33, Piccadilly, Manchester. 


HENRY WM. HOLDER, M.A., Registrar. ° 
2 


THE MIDDLESEX HGSPITAL&: 
MEDICAL SCHOOL. ° 


The WINTER SESSIOW® will open on MONDAY, October 4, with an 
Introductory Address at 3 p.m. by Dr. C, Y. BISS, M.A. 

TWO ENIRANCE SCHOLARSHIP of the value of £100 and £60 
will be competed for on SEPTEMBER 30 4nd following days. e 

The Composition Fee for the whole Medjgal Curriculum is £100. Special 
rovision is made for Dental Students and for Candidates for the Preliminary 

cientific (M.B.) Examination.e 

For Prospectus and further information @pply to the Dzan, or the 
Resident Medical Officer, at the“Lospital. 

A. PEARCE GOULD, Dean. 


UNIVERSITY ‘COLLEGE, LONDON. 


The Session of the Faculty of Medicine commences on October 4. Intro~ 
ductory Lecture at 4 p.m. by A. E. BARKER, Esq. : > ; 

The Session of the Faculties of Arts and Laws an@of Science (including 
the Indian School and the Departments of Applied Science and ‘Technology 
and of the Fine Arts) begins on October 5. Introductory Lecture at 3pm. 
by Prof. T. E. SCRUTTON, M A., LL.B. Instruction i®provided for 
Women in Arts, Laws, and Science. aaa e 

Prospectuses and regulations relating to _Exhi®itions, &c. (value £2000) 
may be obtained from the College, Gower Street, W.C. 7 

The Examinations for Andrews Entrance Pr zesg{Languages and Science) 
and (Gilchrist) Engineering Entrance Exhbitions begin Septembgr 28 ; for 
Medical Exhibitions, September 29. 

The School reopens September 27. . e 

The College is close to the Gowgr Street Station. 


TALFOURD ELY, M.A., Secretary. € 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


The NEXT SESSION will begin on MONDAY, October 4. Stu- 
dents are specially prepared, for the Arts and Science Taamingniong o, the 
University of London. Tuition Fee (including all Lecture Courses bm. 
Physical, Chemical, and Biological Laboratory Fees from Three Guineas 
per Session pf Three Terms. Ov@ £2000 a year distributed in Scholarships 
and Exhibitions. e 

For further information apply to 


Cardiff, September 4, 1886. 


UNIVERSITY COLLEGE, BRISTOL. 


s » 

The SESSION 1886-87 will begin on OCTOBER 5. The College supplies 
for Persons of either Sex, above*the ordinary@School Age, the means o® 
continuing their Studies in SCIENGE. LANGUAGES, HISTORY, and 
LITERATURE. The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOGICAI@LABO "ATORIES are open Daily. 
The Engineering Department includes Civil, Mechanical, Eleogic, and Minin; 
Engineering, and Surveying; and special arrangements for practical worl 
have been made with various Engineers in and near Tystol. Infomation 
with regard to the lodging of Students may be ohjained on application. 
Several SCHOLARSHIPS are tenable at the College. eCalendar, contain- 
ing full information, price rs. (by Post 1s. 3@.). For Prospecyises and further 
information, apply to the RwGISTRAR. r 














IVORŅANES, Registrar. 








— 


a 
BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreigg Bookseller, 319, 
Goswell Road, London, E.C. geog onreceipg of two stamps, 
Libraries, Old Books, and Parchment purchased. . g 
e ee e 
e 
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NORMAL SCHOOL OF SCIENCE AND 


ROYAL’ SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET. 
Dean—Prorgesor T. H. Huxcey, F.R.S. 


sfssION 86-87. 
From October 1, 1886, tiil about the end of June 1887, the Laboratories 
will be open to Students in the following Sciences :— 
° CHEMISTRY AND AGRICULTURS. 
Puysics. 
Broocy. 
GEOLOGY® 
@ MECHANICS AND MECHANICAL DRAWING. 
METALLURGY, MINING, AND ASSAYING. 

The following Cours of Lectures will be given during the Session :— 
October 4. #86, Mechanics, Prof. T. M. Goodeyg, M.A. ; Inorganic Chem- 
istry, Prof. Thorpe, F.R.S.; October 5, 1886, Wiementary Zoology, G. B. 
Howes, Esq. ; October 7, 1886, Principles of Agriculture, J. Walehison, 
Esq. ; October 11 3886, Metall Prof. W. C. Roberts-Austen, F.R.S. ; 
November 8, 1886, Mining, Prof. Warington Smyth, F.R.S. : January 4, 
1887, Elementary Botany, Dr. D. H. Scott; February 15, 1887, Physics, 
Prof. F. Guthfie, F.R.S. ; Geology, Prof. J. W- Jada, F.R.S.; Advanced 
Zoology, G. B. Howes, Esg. ; Advanced Botany, Dr. D. H. Scott; Organic 
Chemistry, Dr. F. R. Jap®, F.R.S. ; Mineralogy, F. Rutley, Esq. ; June 15, 
1887, Astronomical Physics, J. Norman Lockyer, Esq., F.R.S. 

A Course of Mine Surveying, conducted by Mr. B. H. Brough, will begin 
on February 15, 1887. ý . 

In addition to the above, Lectures will be given in the Chemical Division 
by Drs. Hodgkinson and Percy Frankland; in the Physical Division by 
Messrs. Boys, Mitchell, Hoffert, and Capt. W. de W. Abney, R.E., F.R.S. 

For further particulars apply tothe REGISTRAR, Normal School of Science, 
South Kensington, : 


° ROYAL COLLEGE OF SCIENCE 
. ° FOR IRELAND, 
e` STEPHEN’S GREEN, DUBLIN. 


® SESSION x886-%. ° 

This College supplies a complete Course of Instruction in Science as 
applied to the Industrial Arts, especially those which may be classed broadly 

nder the heads of CHEMI@AL MANUFACTURES, MINING, and 

NGINEERING. | $ : 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course. t e 

There are Four Royal Seholarships, tenable for two years, each of the 
value of £50 yearly, with free education, ¢ncluding Laboratory Instruction. 
Two become vacant each year. They are competed for by Associate Students 
at the end of the First Year's Course. 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 
witi? the exception of Laboratory Practice and Drawing School. 
Chemistry (Theoretical and Practical), Metallurgy, &c.—Professor HARTLEY, 

R.S., F.C.S., F.R.S.E 


Mathematics, Mechditics, and Mechanism— Professor Hennessy, F.R.S, 
A. 





Descriptive Geometry, Drawing, Engineering, and Surveying—Professor 
Picot, €. E., M.R.LA. g 

Experimental Physics (Theoretical and Practical)—Professor BARRETT, 
F.R.S. E., M.R.1.A, Dean of Faculty. 

® Mining and Mineralogy—Professor O’ REILLY, C.E., M.R. LA. 

Botany—Professor MN B, M.D., F. L.S. 

Zoologyş-Professor Ha oox, M. A., F.Z.S., M.R.LA. 

Biology—Professors M‘Nas and Hapnon. 

Geology and Palaontojogy—Professor Huu, M A., LL.D., F.R.S. 

Palæontologica] Demonstrations—Mr. Barty, F.L.S., F-G.S., M.R.LA. 

The Chemical and Physical LaBoratoMes and Drawing Schoo) are open 
daily for Practical Instruction. 

Fee for Chemical Laboratory, £a for One Month, £5 for Three Months, 
49 for Six Month§, or £12 for Session. Fee for Physical Laboratcry, £1 per 
Month of awe hour per day, or 46 for the Session. For six hours per day, 
43 per Month. e f 

Fee for Biological Laboratory, £2 forthe Term. Fee for Drawing School, 
43 foy Session, or £2 for One Term. 
® The SESSION commences on MONDAY, October 4. 

Programme may be obtained on application at the College; or by letter 
addressed¢o “The Secretary, Royal Coage of Science, Stephen’s Green, 

e 


Dubin.” 
Professor. P. O'REILLY, Secretary. 


e 
*BEAÙTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens he 


has just received, comprising— 
e ARGYRODITE, ZUNWITE, Extra@dinary Fine Crystals of CERUS- 
SITE, PYROMORPHITE, DESCLOIZITE, STOLZITE, AR- 
GENTITE, STEPHRNITE, FOWLERITE, RED VANADINITE, 
OWARQWITE, Canap& TOPAZES from Pixe’s Peax, and Brilliant, 
Doubly-Term@nated RUTILES. 
SCOVILLITE, BRECIOUS OPAL, GARNIERITE, FLOS FERRI, 
ROSK OPAL, MPONSTOWES, Very Large CHALCEDONY containing 


Liquid. 

nae FOSSBLS,"ROCKS, and MICROSCOPIC SLIDES. 
. Coligctiens, Hammers, Chisels, and Blowpipe Apparatus 
PRIVATE LESSONS AND EVENING CLASSES. 


© CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


èe 277, STRAND, LONDON, 
s Opposite Norfolk Street. 


` 
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UNIVERSITY GOLEEGE, LONDON.’ ` 
@HEMISTRY FOR WOMEN. e 


* 

Dr. H. FORSTER MORLEY will give È Course ofe Theoretical and 
Practical Inorganic Chegistry, fncluging the Subjects required fcr the Pre}. 
Sci. and Int. B.Sc. Examimatiéns, and also a Course of ORGANIC 
CHEMISTRY. The Introductory Lectures on WEN ESDAYĶ, October 
É at 3 p-m., and THURSDAY, Ogtvber 7, at rı a.m. respectively, are 


Yee. 
For Particulars apply to - oe 
TALFOURD ELY, M.A., Secretary. 
ae 


MORPHOLOGY OF THE CRUSTACEA, 


, The following interesting and rarely-observed objects, stained and mounted 
in balsam without pressure, 1s. 8a. each :— 

The Curious Zota of “ Porcellana platycheles,” 
Do. of Plated Lobster, ‘‘ Galathea.” 
Do. of Great Edible Crab, " Cancer pagurus,” 
Do. of Shore Crab, “ Carcinus mænas,” 
Megalope Stage of ditto. 
Young of Hermit Crab, "Pagurus bernhardus.” 
Zoéa of Prawn, and Mysis Stage of ditto. 


SINEL & CO., JERSEY. 

Complete Catalogue of Specimens for Museum, Lxboratory, and Microscope, 
Two Stamps. [467 
Excellent Copies of the actual, natural Handwriting® also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shortband, ang 
Type-Writin® are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 
writzen letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
72, London Wall, London, ànd 52, Princess Street, Manchester. 





MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammals, Birds, Reptiles, awd Fish. 


“THE HORSE AND HIS RIDER,” 


A STUDY IN COMPARATIVE OSTEOLOGY ; e 


And other Specimens, exhibited at the LIVERPOOL INTERNATIONAL 
EXHIBITION, Gallery A. 


ROCKS, MINERALS, FOSSILS. 
F. HE. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &e., 
Successor to the late R. TALLING, è 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of R&cks, Mfherals, or Fossils, x20 speci- 
mens, from gas., or of Recent Shells, 120 Genera, 42s. 
Cornish Minem@als a Specialty. Characteristic Rock-sections from 15. 6d. 
APPARATUS SUPPLIED. Lessons GIVEN. 
A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS, 
including TUNICATA and HOLOTHURIA S 








HOW & CO’'S meee 
Geological Transparencies for the Lantern, 
e Descriptive Catalogu® on Application. 


WALKER’S SPECIFIC GRAVITY BAW ANCE FOR ROCKS 
AND MINERALS. 

fow & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones. Obsidians, Gram cs, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tathylites, Trachytes, 
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Greiss, Schists, Lin e- 
stones, \c.. prite rs.6d. each, 
JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 





“* 7g BEAUTIFUL MICROSCOPIC SLIDES QF’ 
AUSTRALIAN POLYZOA. z 


Carefully Selected and Named Specimens. 


MOUNTED OPAQUE FOR BINOCULAR, ND IN BALSAM FOR 
SP@T LENS. A CHOICE ADDITIO O A CABINET. 
The 12 Slides post free in) Box for ros. 9d. . e 
p EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MARCHPSTER. [503 
s 
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a s e. Ygasorable Delicacy —With Stewed Fruit, re ° 
. ‘a 2 sex ° = : 
BROWN &.POLSON’S CORN FLOUR 
z e.» AS BLANG-MANGE, CUSTARD, OR BAKED PUDDING. 
rore —durchasers should iAsist on being supplied with BROWN & POLSON’&S CORN FLOUR. Inferior kinds,« y 
oe e . asseréing fictitious claims, are being offered. 
° -7 ‘Now Ready, Second Edition, ADAPTED TO THE NEW BRITISH PHARMACOPŒIA, 1885, Medium 8vo, Price 21s 


s% TEXT-BOOK of PHARMACOLOGY, THERAPEUTICS, and MATERYA MEDICA. ` 


By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S, Fellow of the Royal College of Physicians Assistant Physician and Lecturer on Materia 
Medica at St. Bartholomew's Hospital; Exammer in Materia Medica in the University of London, in the Victoria University, and in the Royal College 
of Physicians, London ; Late Examiner in the University of Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., BOSTON, MASS. 
“Jt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable... - is undoubgedly the best 


®.atise on the s@bject in the English language.” —British Medical Journal, 
‘©The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts agg technical details, but a 


scientific treatise worthy to be ranked with the highest productions in physivlogy, either in our own or any other language... ~~ It is a book of study 
‘or the scientist a ni a work of reference for the practical physician.” Lancet. 
‘CA work Which marks a distinct epoch. a turning-point in the history of medicine. It is not a mere conipilation ...- but it is essentially a new 
epartgre brea&king away from well-worn tracks into a new and almost unknown region.”—Afedical Times and Gazette. . e. 
BY THE SAME AUTHOR. 


DISORDERS of DIGESTION« their CONSEQUENCES and TREATMENT.. This 





Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 8vo, ros 6a. 
e 
ë MACMILLAN & CO., LONDON. e Py g 
e 
< a CHOICE MUSEUM COLLECTIONS O STUFFED BI@DS, 


FOSSILS, MINERALS, SHELLS, BR CLES, &c., &c. 


i 
| The COMMITTEE of the LIVERPOOL 
i 


ROYAL INSTITUTION, in view of toe completeness of the Collec- 
tions in the City Museum, purpose to realise their Zoological and Geog 





Mathematical g[nstrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. logical Collections for the benefit of the aher objects of their Trust. 
Mathemafical, Drawing, and Surveying Instruments The Collection of Birds alone exceeds 4000 Specimens. 
of Every Description. : j Kull particulars fùrnished on application. e aind  aseronone 
eC ti rchaser on on 
Of the Highest Quality and Finish, at the most Moderate Prices day's noice, ections will be sxbiigtedzto any m EPEE 


Illustrated Pri ist Post Free. Each Series will be sold as a whole, 
Ilustrated Price List Post Free | The Committee do not biad themselves to accept any offer. 


W., F. S. obtained the only Medal in the Great Exhibition of 1862 for Excel- 

ence of Construction of Mathematical Instruments. : MUS = pO HAMB U RG 
Address --GREAT TURNSTILE, HOLBORN, LONDON, W.C. SEUM GODEFFROY, : 
ee eS ae —— This great and well-known Zoological Collection hgging been purchased 


by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable. 








New Book, Just Published, 3s. 6d. 











e 
REV. F. G. JENYNS’ BOOK ON BEES: | 2—1 —- -a 
Their History, Habits, and Instincts. The First Principles of Mod 
Bee-keeping. Published at the request of the British Bee-Keepers’ BL ASCHKA MODELS. . 
Association. i Mr. DAMON, of Weymouth, Sole Agent fur Great Britain and Ireland. ® 
WELLS GARDNER, DARTON, & CO., Paternoster Buildings. New Catalogue, price 6d. f ee 
Ea a =- aa 
s 
THE ENTOMOLOGIST’S MONTHLY ELEGANT SCIENTIFIC PRESENT.— 
MAG AZINE FACSIMILES of the celeb: ted DIAMONDS of the WORLD. 
ai White and Coloured (wenty-eifht, Wrought in Crystal Glass of great 


lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
412 125.—R. DAMON, F.G.S., Weymouth. e 


"Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRET EJ. Weno eet R. McLacuLan, F.R.S., 
$ , F.L.5. TJ. , F.R.S. aaa 5 . 
veka ee TANTON, F.R.S | Second Edyion, Revised and Illustrated, Price 3s. 6a 


This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially owthe Insects d: THE OWEN S COLLE GE cou RSE OF 
the British Isles. ELEMENTARY BIOLOGY. Part I. Tue Fioc: an I rodyction 


Subscription—Six Shillings per Volume, post free. The volumes com- to Anatomy and Histology. By A. MILNES MARSHALL, MN Mer 
mence with the June number in each year. D.Sc., F.R.S., Professor of Zoology and Comparative Anatomy in the 
e 


Vols. I. tagVI. (strongly bound in cloth) may be obtained by purchasers of Owens College, Victoria Univ@sity. 
the engjire set fo date, at the increased price of ros. each; the succeeding SMITH, ELDER, & CO., Waterloo Place, London. 
vols, may be hèd separately or together, at 7s. each. J. E. CORNISH, 33, Piccadilly, Manchester. 
Dondon: JOHN VAN vgo RST, 1, Paternoster Row. = 
N.B.—Communications, &., should be sent to the Editors at thé above 
address. 
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Just Published, Price 3s. ; free by post, 35. 4hd. 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1886-87. ‘ 
London: MACMILLAN & cB. Manchest& : J. E. CORNISH. 





SIX PRIZE MEDALS 
AWARDE® FOR GEOLOGICAL COLLECTIONS 


| 
I 
Geological Collectionsespecially adapted forTeaching as supplied to Science | 
and Art Department, and used by all Lecturers and Te chersgn | 

| 

i 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED® 


DENT’S NEW ILLUSTRATED 
CATALOGUE of WIGH-ChASS 
WATGHES WATCHES and* GLOCKS at 
d REDUCED PRICES, e sent poste 
“free on application to E. DENT 
and Co., Makers ,to the Queen, 
61, STRAND, "LONDON, W.C., 
or 4, ROYAL EXCHANGE. 


Great Britain, &c. 
New gud Rare Minerals constantly arriving fom all patts for selectiongf 
e Singlg Specimens. e 
*20CK°SECTIONS AND ROCK SPECIMENS: 
The Largest®Variety in England. 
New Catalogues and Lists onepplication to— 
. (JAMES R GREGORY, ° 


e 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





a Fgtablighed 27 Years in London. . 
e e eo, . 
° e e oe 
e e (J 
ee 
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SUBSCRIPTIONS TO “NATURE.” SECO ND, EDITION, a 
° Yearly .. . 0.0 Ea eA Jet ion, ota Tos aa on ks GRIFFIN? S 
Halfyearly: 6/6. sg e a ote Se e a a 14 6 À 
Quarterly. .... Cee 7 6 CHE MIC L HANDICRAFT". 
o the United States, the Continent, &c. =. F PRICE 49. 7d. Post FREE, 
ieee Meaty deta Ione age ota Alas e... 6 A CATALOGUE OF CHEMICAL APPARATUS; 
Half-yearly. 1... 2... eee eee 15 6 ILLUSTRATED, CLASSIFIED, _DESCR&PTIVE, 
Quarterly... @. ee ee eee 8 o Demy 8vo, 480 pp., Illustrated with 1608 Wagdcuts. . o 
Vo India, Chgna, ang Japan :— Most Complete and Cheapest List of Abparatuse . 
PR hie ae. Bie oe JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
Half- yearly Ie. BI, BOSE LE tees Maa ate 6 LONDON, W 
Quarterly, e 2 ee ee 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. gd. per Line after. 
s 


- & 
Oite-Eighth Page, orQuarter Column. . . .0 18 6 
Quarter Page, or lalf a Column, ..... I I5 0 
Half a Paze, oraColumn......... 350 
Whole Page gh cory Wises thes E E E 6 60 


D Money Orders payable to MACMILLAN & CO. 
oo 09% BEDFORD STREET, STRAND, W.C. 


Silico-Carbon Acidless 
s BATT ERY. 
MICROSCOPIC work. 
All complete £5. 


COXETER & SON, 


p 4-6,Gratfton St., Gower St. 
i LONDON, W.C. 














SPECTACLES V. OPHTHALMIC 
IRREGULARITIES. 


Sey SENSON, Ophthalmic E ticign, received the HIGHEST and 
AWARD grantedfor SP CTA LES in LONDON, International 
hibition 1862. 
Patronised by tæe most eminent Oculists and Medical Men. 
V. JOMNSON, Optician to the Uniyersity Hospital, 
188, TOTTENHAM COURT ROAD. 
o “ Remarks on Spectacles,” post-free. 


PHOTOGRAPHY. 


NOOD’S TRAFALGAR DRY PLATES 
ARE UNSURPASSED. 


When over- or under-exposed they can be controlled with better results 
an any gther make. 


A FHOTOGRAPHsAND HOW TO 
+ TARE IT. 
k By ONE WHO KNOWS. 
With CatMogue Photographic Apparatus, Post Free, One Stamp. 


* E.G, WÔOD, 74, Cheapside, 
e 


“AND 


HORNS, THORNTHWAITE, & WOOD, 
e 416, Strand, London ; 


. woop (Late ABRAHAM), 
° Pt Lord Strget, Liverpool. 
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BEST BLACK INK KNOWN. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PR®DUCIED. 
Writing becomes a pleasure when this Ink is used. 


Ireland 


It writes almost instantly full Black. Flows easily from the Pen? 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot.|_ moment of writing, 


ECan be obtained in London, through Messrs. BARCLAY & Sex, 
don Street; W, Epw&rps, Old Change; F. NEWBERY & Sovs, 
Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 


J. ORME & C0., 
65, BARBICAN, LONDON. 


—~——____2, 
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PORTERS 











Scientific Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For ‘demonstrating to Science 
"Classes problems in Specifc 
eat. 




























































































For full particutars write to the 
SOLE A as 






































2 65, Barbican, London, E. C 


Complete Price List of Apparatus and* 
è Chemicals, 2s. 6d. e 








HOLLOWAYS PII 


Kenani BY a i a 


Is a`Certain Cure for all Disorders of the LIVER, STOMACIZ 
AND BOWELS. 
Powerful Invigorator of the System, in cases of WEAENESS 
AND DEBILITY, and is unequafted in Female Complafats. 


A Greag PURIFYER; of the ‘Loon ; a 


It has been adopted by 
the principal Banks, Public Offices, and Railway Companies torough out 


e 
Blotting-paper may be applied ar the 


Farring-» 
"News zate 


MANUFACTURERS 


o 


° 


id 
clxii ° Š 3 


+ WALL. ‘PAPERS FREE -*EROM 


e WILLIAM *WOOLLAMS & co. aanre ranag, Paper Stainers, ° 
ARE THE ORIGINAL MAKERS OF 


Ss * ARTISTIC WALL PAPERS, Guaranteed Free from Asiei. 
Sole Address—r10, HIGH STREET, MANCHESTER SQUARE, LONDON, W a 


May be obtained of all Decorators. 
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“PRIZE MEDAL 
AWARDED 


NAT OR s 





Award of Merit, Internationgl Medical and Sanitary Congress. 
e 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. e 


HEHEARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain, ] 


. (J 
° [Seġć. 16, 1886 


ARSENIC. 








Special Pfize Medal, Sanitary Institute. ` 


Silver Medal, National Health Society, 1883. 


g -şt 
HEALTH 
EXHIBITION, 
e 





SUCCESSORS TO W. LADD & CO., 
BEAK STREET, REGENT STREET, LONDON, W. © 
s MANUFACTURERS OF e 
LARGE NICOL PRISM POLARISCOPES with latest improvements. 
HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENGE-MACHINE. 
WIMSHURST AND VOSS INDUCTION MACHINES. 
CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 


‘ Lllustratal Catalogue, Revised Edition, per post 8d. 








ACCIDENTS OF DAILY LIFE 
INSURED AGAINST BY THE 
Railway Passengers’ Assurance Company, 
(Established 1849) 
64, CORNHILL. 


Capital ... ase eee aa ace % 1,000,000, 
Income .. see oe woe oe $246,000. 


Compensation Paid for 112,000 Accidents, 
£2,215,000. 

Chairman HARVIE M. FARQUHAR, Esq. 
Apply to the Clerksat the Railway Stations, the Local Agents, or 
West-End Ofice—8, Grand Hotel Buildings, W.C.; 

OR AT THE 
Head Office—64, Cornhill, London, E.C, 
WILLIAM J. VIAN, Secretary. 


FRY’S PURE 


socusts COCOA 
Prepared by a new and special scientific process 


Securing extreme solubility, and developing 
the finest flavour of the Cocos. 


e ee 








WooD’S 


LANTERNS & SLIDES, 


Largest and Best Stock in ie Kingdom, on Sale or Hire. 


THE “EUPHANERON” LANTERN. 


44 4s., is unsurpassed for Power, Portability, and Price® © 
NEW CATALOGUE OF LANTERNS AND SLIDES (60,000 in Stock), 
© Post Free, One Stamp. 
Cameras, Lenses, Stands, Chemfcalsy 
And every requisite for Professional and Amateur. i 
Complete Catalogue and Pamphlet, Post® Free, One Samp. 


E'G. WOOD, 74, Cheapside; and 
HORNE, THORNTHWAITE, & WQoD, 


. Obticians to thee Queen, , 


416, STRAND, LONDON. 
. @ e 
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| NORTH BRITISH AGRIGULTURIST, 


the chief Agricultural Journal in Scotland, circulates extenSigely among 
Landowners, Farmers, Resident Agents,« d othersinterestedin the 
managementof lari throughout the United Kingdom. 


The AGRICULTURISTSs published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British = 
Irish Markets of the week. 

Thespecial attention of Land Agentsisdirgcted tothe AGRICULTURIST 


a one of the best existing papers for Advertising Farmsto be Let and Estates 
or Sale, z 


Advertisers addressing themaelyës to Farm@rs will find the AGRICUL 
TURIST a first-class medium for*reaching that Class. 


Price 3d. By post 3}¢. Annual Subscription, payable in advance, 14s. 


Offices—377, High Street, Edinburgh; and 145, Queen Victoria Street 
London, E.C. i Money Orders payable to C. andR. ANDERSON. shies 


MINERALS, FOSSILS» ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS,» 
CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 


THOMAS Ď.'RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBfrioNn G 
78, NEWGATE STREET, LONDON, E.C. 


CABINETS FOR MINERAŁS; - 
FOSSILS, &c. ° 


6 DRAWERS, 20 INGHES HIGH 











5 ais. 

ro a” 39 ” ” coe Mee « 458. 
8 ” 26 ” ” 288, 

12 23 39 99 ” 52s. 


NATURALISTS’ GLASS-CAPPED BOXES, "ROUND «AND 
RECTANGULAR, FROM OVE SHILLING PER DOZEN. 


THOMAS D.*RUS$SELL, œ 
78, NEWGATE STREET, E.C. a” 
PETROLOGY of THE CHANN ÀL ISLES. 
AMORPHOUS, PORPHYRITIC, and SPHARULITI@RHYOLITES. 


FELSITES, APLITES, DIORITES, SYENITES, YSTONEs 
PORPHYRIES, ARGILDACEOUS SHALES; CONGLOM RATES, 








Series of 24 2-inch Specimens, 4s. 6d. (free to any part of United Kingdon), 
Micro-Sections (Mounted) of the above :— 


Sphzrulitic Rhyolite ... 2s. od. Others ...0 xs. 30.” 
SINEL & C®., JERSEY.e ° 487 
e ee e 


. 
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ESSAS: MACMILLAN CO, MANUALS For STUDENTS" 


NATURAL PHILOSOPHY. 


sEMENTARY PRACTICAL PHYSICS, 
LESSONS IN. By Professor BALFOUR STEWART, F.R.S., and 
W. W. HALDANE GEE, B.Sc. Crown 8vo, e 

'art —GENERAL PHYSICAL yagi ry 6s. 
art II.—ELECTRICITY AND MAGNET M. [Zn the press. 
art IIT.—UPTICS, HEAT, AND SOUND. [ln preparazion. 


SCHOOL G@OURSE OF PRACTICAL 


PHYSICS.@ By the same Authors. [Ju preparation. 


N LIGES?. Being ¢he Burnett Lectures, delivered 
in Aberdgen in 1883-1885. By GEORGE GABRIEL STOKES, M.A., 
P.R.S., &c., Fellow of Pembroke College, Ad Lucasian Professor of 
Mathematics in the University of Cambridge. First Course. 
NATURE or Licut.—Second Course. N LIGHT as A MEANS oF 
INVESTIGATION® Crown 8vo. 2s. 6g. each. 

‘HIRD COURSE. On rug BENEFICIAL EFFECTS oF LIGHT. 


° [Zz the press. 
ECHANICAL THEORY OF HEAT. By R. 
CLAUSIUS. Translated by WALTER R. BROWNE, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo. tos. 6d. 


HAT. By P. G. Tat, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter’s College, Cambridge, Professorof Natural Philo- 
sophy in the University of Edinburgh. Crown 8vo i 

GHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
WRIGHT. With 200 Engravings and Coloured Plates. Crown 8yo. 


S. 6d. 7 
{YSIGAL ARITHMETIC. By ALEXANDER 


@IACFARLAR ELD. Sc., Examiner in Mathematics in the University of 
Eding&igh. Crown 8vo. 7s. 6d. 


CHEMISTRY, ° 


TE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. By IRQ REMSEN, Professor of Chemistry in the 
Johns Hopkins University. Crown 8vo. 6s. 62. 


)MPOUNDS OFe CARBON; or, Organic 


Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 


IE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A, M.D., LL.D., Sec. R.S., Professor of 
Physiolcgy in the Jniverity of Cambridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LLD? 
F.R.S., Fellow a$ Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 

AnaM SEDGWICK, M.A., Fellow and Assistant Lecturer of Trinity Col- 
lege, Cambridge, and WaLTER Heare, Demonstrator in the Morpho- 


logigal Laboratory of the University of Cambridge. With Illustrations. 
Crown 8vo. 10s. 6d 


COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 


EW, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


COURSE ©F ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICĦAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. „Fifth Edition. Crown 8vo. 75- 


T INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM G@ENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatom 
ànd Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hgns Gapow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curaf€r in the University gf Cambridge. 
Crown 8vo. tos. 6d. e 


| ATLAS eOF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 


Normal School of Science and Royal School of Mines. With a Preface 
by THomas Henry Houxrgy, F.R.S. Royal gto. x48 


4S, 
-OURSE OF INSTRUCTION IN ZOOTOMY 
‘VERTEBRATA).. By T. JEW REY PARKER, B.Sc. London, 
Professor of Biology¥in the University of Otago, New Zealand. With 
‘llustrations. Cegwn 8vo. 8@ 6d. 
COURSE OF PRACTICAL INSTRUCTION 
IN BQ@WANY. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in th# University of Glasgow, and SYDNEY H. VINES, 
M.A., D.S, F.R.S..9Fellow and Lecturer, Christ’s College. Cam- 
ridge. With g Preface by W. T. THISELTON DYER, M.A., C.M.G., 
F.R.S., F.®.S., Director of the Royal Gardens, Kew. 
rt L-PHANEROGAMÆ—PTERIDOPHYTA. Crown 8vo, 6s. 


RUCTURAL BOTANY, OR ORGANO- 
SRAPHY @N THE BASIS OF MORPHOLOGY. To whith are 
added the Principles of Taxonomy and Fhytography, and a Glossary 


ON THE | 


e 

THE STUDENT'S FLORA OF THE, BRITISH š 
ISLANDS. By SirJ. D. LOOKER, K.C.S.1, CB, M.D, F.R.S, 
D.C.L. Third Editién, ravisd. "Globe 8vo. 10s. 6d. 

FIRST BOOK OF INDIAN BOWAN Y Ey 
DANIEL OLIVER, F.R.S., &c.p Professor of Botany in Yoivers:ry 
College, London, &c. With Illustrations. Extra fcap. 8vo. @s. 67 

DOMESTIC BOTANY: An xposition® of tise 

tructure and Classification of Plants, and th@iy Uses for Fo d @ 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SUIT., 
A.L.S., &c. With Illustrations. New Issue. @own 8vo. 125. Ge o 

EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F. DE VISMES KANE, M.A., M.R.LA., Member of 
the Entomological Society of London, &c. With Copper Plate Illu tra- 
tions. Crown 8yo. ros. 6d. ‘i 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handtookof European Butterflies. Grown Evo as, @ 


MEDICINE. 
MICRO-ORGANISMS AND DISEASE. An !n- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 

e+» F.R.S., Lecturer on General Anatomy and PhysioPresy iat e 
Medical ~chool of St. Bartholomew’s Hospital, London. Wita 1.1 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


NTHROPOLOGY. - 
ANTHROPOLOGY. An Inttoduction to the Study 


of Man and Civilisation, By E. B. TYLOR, D.C L., F.R.S. Wir: 
numerous Illustrations. Crown 8vo. 7s. 


6d. 

PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Stuy 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. Wath nur.. 


ous Illustrations, and Coloured Plates. New and Cheaper Editc- 
Crown 8vo. 6s. 


CLASS-BOOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geoloftral Surve, f 
Great Britain and Ireland, and Director of the Museu:n of Pracie) 
Geology, London, formerly Murchison Professor of Geology and Mirci- 
alogy in the University of Edinburgh, &c. With upwards of 200 New 
Illustrations. Crown 8vo. tos. 6a. 


AGRICULTURE. j 
AGRICULTURAL CHEMICAL ANALY SIs, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 

tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museven 


Founded upon Leitfaden für die Agriculture Chemische Anadsse,@eon 
Dr. F. KROCKER. Crown 8vo. 7s, 6d. 


POLITICAL ECONOMY. 


A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revis. «d, 
with a chapter on “State Socialism and the Nationalisation of the Lant," 
andan Index. Crown 8vo. 12s. 


s 
A BRIEF TEXT-BOOK* OF POLITICAL 
ECONOMY. By, FRANCIS A. WALKER, M.A., Ph.D., Author of 
“‘ Money,” ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s.td, 


MORAL PHILOSOPHY AND LOGIC.” 

THE HISTORY OF EPHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL D., Kaightbridge Professor of Moral Philosophy in the University 
of Cambridge, Author of.“ The Methods of Ethics,” ‘The Princip‘e: 
of Political Economy,” &c. Crown 8vo. 3s 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
Edin.),* Ex-Principal of the General Assembly’s Collee, Calcutta. 
econd Edition, revised and improved. Crown 8vo. 69%6¢@. ® 

STUDIES IN DEDUCTIVE LOGIC. By.the late 


W. STANLEY JEVONS, LL.D., M.A, F.R.S. Second Edition. 
Crown 8vo. 6s, 


e ° ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIPPERT. Crown 8o. 
55: . 
e >° HISTORY. 
SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D late 


Honorary Fellow of Jesus Colleg& Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 880, 8s. 6, 


117th Thousand. 
ANALYSIS OF ENGLISH HISTORY, pased on 
eopke.” By C. W.A. TAIT, 


Grgen’s ‘Short History of te English 


aif Botanical Terms. By Professor ASA GRAY, L 8vo. xos. 6d. M.A., Assistant Master, ifton College. Crown 8vo. 38. 6d. 
A ig e *.* Other Volumes to follow. s 
b 
ce e MACMILLAN & CO., LONDON. e 8 
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‘MARION? = i 
COMPLETE “SETS "oR OUTFITS FOR TAKING NEGATIVES BY 
è . AMATEUR PHOTOGRAPHERS. ` 
S „° The onfareil, for plates af x 3h, 30/-° The Student, for plates 5 x # of 
e° The Oxford, for plates 6% 4 £5. The Compacta, or Ladies’Set,a£7 ra. o, 
"The University Set, for plates 84 4, £10. The Engineer’s or Builger’s Set, for plates 12 x fo, £22 
The Superior. Set, with Nai s Best Rapid Rectilinear Lenses, for plates 6} x 48, £173 
84 x 64, £20; 10 Xx 8, £28; and 12 X 10, £34. : 


, Empire: Sets. of Old’ Seasoned nat Mahogany, Voitlander’s Lenses, and all articles-of the vefy choicest. 
e description and quality, for plates 8; x 63, £373; 10 X 8, 445; 12 X 10,0655. 


PRINTING SETS WITH STOCK OF MATERIAL? 


E i Nonpareil; 12/6; Students, 25/- ; .Oxford, 30/-; University, 40/-; Compacta, 23/, 
Superior at asl 60/-, $5/-, t00/-; Empire at bef 85/-, and ioo/-. . 
paie Plates, the best.) } pl. 5x4 63 X 43 74X5 84 X 64 Io X 8 ig X 10° 
and cheapest 1/- 1/7 2/3 3/5 4/3° Ime ._ tof 
. 4 ie 
The Globe Plate 1/6 . 2/3 3/6 5/- e 6j- 29/6 isj. 
The Exceeding Rapid Plate 3/- 4/3 6/6: 8/6 © rej- 18/- 26/6 ` 
å ; 
; aaa assssssssssssaaaaaaaaaiaIħI e 
SMALL CAMERAS: FOR MINIATURE SIZES OF NEGATIVES. 
e Made in metal, light, portable, and strong, for plates 1}. 2, 32%in. square. 
i i , 25/}- 45 84l- ; 
Complete sets of ditto, with 12 slides, plates, chemicals, dishes, &c., 44, £5 t0/-, -410 aa 
Marior? s Academy, Camera, with’ drawer .to hold for plates 14 2 3k 4k X-.3} 
12 plates 50/- 75/- 100/- # 130/- 
Cameras, best make, Spanish Mahogany,’ all the atest improvements, and 3 double backs: . e 
£6 £6 15/- £8 £8 15/- 49 107- _ LI- £14 
Bepi 4} x 3h 5X4 63 X 42 TeX 5 84 x 6 + I10X p e IŻ `X Io 
Middlemiss’ Patent C ith j E : ad 
double: backs ` Meese } £8, £9 10f-, ‘au Slt 
e 
e l , The Parcel Detective Camera (New Patent) for 4 plates, no}. s 
© 


e° ¿Ditto Ditto Covered in Leather, 84/-.. 


ar ° 23/-  24ł- 25/- 30/- 35/- each. x 
Cadett’s Ebonite*Field Shutters, Diameter of Lens 14 23 34 3} 4 ý 








_ o l : : , 18/-e 21- 24fo * 30/- each. > 
p Kitshaw’s Rapid Blind Shutter, Ditto Ditto 2 24 3 35 © 6 2 ao 
MARION'S, NEGATIVE WASHING TANKS. as MARION’ S REGISTERED PRENT WASHER. 
R SOLE AGENT, FORSVOITLANDER’'S CELEBRATED LENSES.. N . 


_ L° MARION '& CO, o0.. 


22 8 23, SOHO SQUARE, LONDON,, W. . 


and-8, Bread’ Suee Hili -Queen Victoria- Street, in the City®f London, an® abn ey 
ffice, 29 and 30, Bedford Street, Covent Garden “Tugrspay, September 16, 18 
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MACMILLAN AND Co. at th eg 
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S “To the solid ground 
e s Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
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wv OR. & J. BECK'S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES, 


Stand, with 1-in, Object- 
glass and 1 Eye-piece ... 


Stand, with I-in. and }-in. 
Object-glasses... .. .. 3 3 0 


Stand, with 2Eye-pieces, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case. ua a. 


L Ssd 
220 





440 


full Descriptive Pamphlet sent on 
Application to 


8-Cornhill, London, E.C. 


.&J. BECK, 6 
. GOLD MEDAL, 
Interffational Inventions Exhibition, 1885, 


(. THOMAS’S HOSPITAL MEDICAL 


SCHOOL. 


e ALBERT EMBANKME@T, LONDON, S.E. 
1e WINTER SESSION of 1886-87 wall commence on OCTOBER 1, 
g an Intragluc&ry Address will be delivered by J. S. BRISTOWE, 
- (Lond.), F.R.S., LL.D., at 3 p.m. <P le eres aad 
WO ENTRANCE SCIENCE SCHOLARSHIPS of £100 and £60 
2ctively, open to all first-year Students, will be offered for competition. 
Exagpination will be held on the 4th, sth, and 6th of October, and the 
sets will be’Chemistry and Physic with either Botany or Zoology at 
ption of Candidatese 

ecial Classes arebeld throughent the year for the 
2NTIFIC” an NL ERMEDIATE M.B.” 
‘VERSITY of LO ON. oè 


l Hospif@l orp are open to Students withoutextra charge. 


“PRELIMINARY 
Examinations of the 


holarships a 
nal Exami ations, as 
e 


ies rèsiding in the neigh- 
and a registér of 


Spectusg and all particulars ma be obtained fr th i . 
Mr Guests pee š aimed trom the Medical Secre 


ee e W. M. ORD, Dean. 
o 


BINOCULAR TELESCOPES. 


<< 


Soe 








CS These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tdurist’s use; their magisifying power 
is very great. They should be re- 
garded as Telescopes ; and evhere there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. e 


BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather® 
Case tee aie eee eee BS 











Mlustrated Catalogue of Binoculars Lost 
Sree. 





JOHN BROWNING, 
68, STRAND, LONDON, w.c. © 


TRAVELLER'S COMPANION, 






























/NEROID BAROMETEY® with Altitude Scale, COM: PASS, with @atent 
Dial, and THERMOMETER having Fahrenheit and Centigrade Scale. 
3 Price 5 to 8 Guineas. " e 
illustrated Price Lists Potted Fre to all Parts of the World. 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS wo THE QUEŞN, 


HOLBORN VIADUCT. . 
BRANCHES :—45, CORNHILL; %22, REGENT STREET. 
 _Photographers at the CRYSTAL PALACE. 
N, and Z'S Large Illustrated Catalogue, 12 Engsaviags, Price 55. €a. 
Telephone, No. 6583. 
e 


e a : e i ° à s . . I 
as . v ° *\ ‘ m ` ° si oh 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


e 
GOLD MEDALawarded at the FISHERIES EXHIBITIONto ° 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
° e 


Who last week sent to his Subscribers Hydra vulgaris infested with Tricho- 
dina pediculus, with gure and description. He also sent out Palmo- 
dictyon viridis, Fl »scu aria campanulata, Floscularia ornata, Limnias cerato- 
phylli, Stephanoceros Ficl®rnii, Melicerta ringens, Thuricola decumbens? 
Thuricola valvata, Ophrydium sessile, Volvox globator ; also Hydra, 
Ameeba, Vorticella, Crayfish, and other Specimens for(Huxley and Martin’s) 
Biological Laboratory work, ° 

Weekly Announcements willbe made in this place of Orgenisms T. B. is 
supplying. e e e 
Specimen Type, One Shilling, post freg- 
Twenty-six Tubes in Course of Six Months Jor Subscription of #1 15. 

or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 12 each. 


ROYAL GEOGRAPHICAL SOCIETY. 


Now Ready, Report of the Proceedings of th® Society in reference to 
the Improvement of Ge graphical Education. Containing TE) Report to 
the Council, by J. Scott Keltie, the Society’s Inspector of Geographical ` 
Education. @ Lectures and Discussions. (3 Measures adopted ty the 
Council. (4) Catalogue of the Exhibition. (5) Supplement to the Cata- 
logue. Price Three Shillings and Sixpence 


London: JOHN MURRAY, 1886. 








? DURHAM COL&EGE OF* SCIENCE, 


NEWCASTL -UPON-TYNE. 

bad Si SESSION 1886-87. 

» _ Presidefie—THE Wafen of THE UNIVERSITY OF DURHAM. 

This College represents the Facultieg of, Science, d Engineering in the 
University of Durham, and the degrees ‘and tiges ofthe University are open 
to its Stugents. ‘Al@@&udents who have passed the Matriculation Examina- 
tion are Members of the University of Durham, but the’Classes are open to 
all person@not under fifteen years of age, irrespective of Sex. 

Jhe Day glasses include Mathematics, Physics, Chemistry, Geology, 
Ratural History, Mining, %fechanical Drawing, anf Modern Languages. 
“Evening Classes at Heminal Fees will be held during the forthcoming SeSsion 
in Mathgifatics, ‘Theoretical and Applied Mechanics, Steam, Electricity and 
Magnetism, Elementary Chemistry, Applied Chemistry, and Mining. 

The Examination for Open Exhibitions and for Matriculation will 
commence on MONDAY, » September 27. The Classes will open on 
MONDAY, October 4. Candidates for Exhibitions must send in their 
Names on or before SATURDAY. Septenber 18. 

Prospectus (Post Free) or Calendar (price 4d.) may be had on application to 

THEO. WOOD BUNNING, C.E., Secretary. 










































» UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine commences on October 4. Intro- 
ductory Lecture at 4 p.m. by A. E. BARKER, Esq. 

The Session of the Facutties of Arts and Laws and of Science (including 
the Ipdian School and the Departments of Appl.ed Science and Technology 
and @f the Fine Arts) begins on October 5. Introductory Lecture at 3 p.m. 
by Prof. T. E. SCRUTTON, MA, LL.B. Instruction is provided for 
Women in Arts, Laws, and Science. 

e Prospectuses and regulations relating to Exhibitions, &c. (value £2000), 
may be obtained from the College, Gower Street, W.C? 

The Examinations for Andrews Entrance Pr.zes (Languages and Science) 
and (Gilchrist) Engineering Entrance Exhibitions begin September 28 5 for 
Medical Exhabitions, September 29. 

The School reopens September 27. 

The College is close to the Gower Street Station. s 

TALFOURD ELY, M.A., Secretary. 


BRITISH MUSEUM. 


The Reading Rom and Newspaper Room will be CLOSED from 
FRIDAY, @etober 1, to'l UES AY, Ottober 5. both days inclusive. + 
EDWARD A. BOND, Principal Librarian. 


British Nuseum, September 21, 1386. 





LONDON UNIVERSITY. 
EXAMINATIONS. , ° 


(PRELIMINARY SCIENTIFIC, INTERMERIATE eSCIEN@E, 
AND B.Sc.). pea 

Evening Lecture Cofses and Laboratory Wek in PHYSICS will be 
commenced on October 4, at@the Birkbeck Institution, Bream’s Buildings, 
Chancery Lane. . : 

During the last two years the following syiccesses have been gained by 
Students in these Classes: — ta i 

Science and Art Department Examinatigns: 253 First Class, and 137 
Second Class Certificates London University Examinations (Preliminary * 
Scientific, Intermediate Science, #nd B.Sc.) : 14 passed in Physics out of 15 
who competed. Patent Office Examinations for® Assistant Examinerships) : 
16 qualified in Electricity out of 17vho com eted. ; aoe. 

Many Students have obtained Whitwort Scholarships, Studentshi s in 
Training, University and Hospital Entrance Scholarships ; while others have 
been successful at the Examinations of the Royal University (Ireland), the 
City and Guilds of London Institute, &c. aoe ° 

A Detailed Prospectus will be forwarded, post free, on application to the 
Secretary of the Physics Classes. : 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), e 
8 and 9, YORK PLACE, BAKER STREET. W. ° 
The SESSION will begin on THURSDAY, October 14. The Demon- » 
stration in BOTANY will be given by Miss C. A. RAISIN, and the 
Lectures in GEOL GY by GRENVILLE A. J. C@LI, F.G.S. 
B. SHADWELL, Hort Sec. o 








UNIVERSITY COLLEGE, DUNDEE. 


The WINTER SESSION will begin on MONDAY, October 11. The 
Examinations for the ‘Armitstead Scholarships ( {ntrance and Second Year's) 
and for fhe Smart Bursary will bz held in the previous week. 

All Departments, comprising both Day and Evening Classes, are open 
alike'to Male and Female Students. The Chemical, Physical, and Bio- 
logical Laboratories are equipped with every requisite for study and 
research, and special facilities ave offered for instruction in Electrical 
Estineering 
The Science Curriculum is recognised by St. Andrews University as 

ualifying, w.thout residence, for the Degrees of B.Sc. and D.Sc. ; also by 
the University of Edinburgh to the extent of two out cf the three years 
required. 

The various Courses are suitable for the Degree Examinations of the Uni- 
versity of London, the Indian Civil Service. and the St. Andrews L.L A. 
Certificate (for Women). There are Special Saturday Classes for Teachers 
in Languages and Science. e 

The Calendar, containing full inf. rmation, may be had at the Rooksellers 


or from the Publishers, price 1s. , 
e Dundee, September 2, 1886. SHIELL & SMALL, Secretaries. 


UNIVERSITY COLLEGE, LONDON. 


ORGANIC CHEMISTRY. 

Dr. H. FORSTER MORLEY will give a Systematig Course of 80 
Lectures on ORGANIC CH EMISTRY, beginning THURSDAY, October 
7, at It a.m. First ‘Term, Elementary ; Second Term, Benzene Deriva- 
tives; Third Tesm, Advanced. The Course covers the subjects required for 


B.Sc. F . 6d. per term ; or £6 6s. for the Course. 
as toceaaa aie ALF DURD ELY, M.A., Secretary. 





ST. GEORGE*SeHOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, s.w. @ 
The WINTER SE ION will commence on FRIDAY, Oct8ber 1, with 
an Introductory Address by Dr. WADHAM, at 4p.m. A Prospectus of the 
d further information may be obtained by personal 


School ani c 
between z and 3 p-m. ; or by letter addressed to the DEAN at the Yospigal. 
e 


WENS COLBEGE, VICTORIA 
UNIVERSITY, MANCHESTER. ` 


1.—ARTS, SCIENCE, and LAW DEPARTMENT. . 

2.—MEDICAL DEPARTMENT. -(Gncluding the Dental and 
the Pharmaceutical Courses). 

.—DEPARTM ENT for WOMEN. 











-9 e— 
GOVERNMENT GRANT of £4000 for the 
f Scientific Reetrch. SEPTEMBER 30, is the last 
ations and Reports to be considered at the 
he Committee. Applications should be sent in 


Promotion o 


day for receiving App 


November Meeting of t l t 7 : 
as soon as poss‘ble to the SECRETATIES of the Royal Societs, Byriing: 3 EVENING CLASSES DEPARTMENT. , x 
rms, 


Prospectuses of the above Deparfnents and of Yatrance Scholarships and 
Exhibitions (12 in number, and varying. from £12 to L100 per annum) wil 
be forwarded on application to the R@istrar of tlg College, or may be 
obtained from Mr. J. E. CORNISH, 33 Piccadilly Manchester. ry 
HENRY WM. HOLDER, M.A@ Registrar. 


ZEISS MICROSCOPE STANDS in STOCK 
in ha Nickel ted Cabinets. Verified” Obgectives, ordinary 
in hand nee A achromatic. List, W. HUME, Opygian, Lothian | 


ton House, London, W., and must be written upon Printed 
j which ma¥ be @btained from the ASSISTANT SECRETARY. 


THE EARTH.—A New Geographical, 
Philosophical, and Educational Review, having special ref@tence to 


he Modern Systems of Elementary S ence. Second number, Sep- 
ember 18, contains a Startling Refutation of the “accepted Theoryeof 


Pull Attrag.on. Fortnighely, One Penny*—PERRY; 295 Paternoster 
Row. 
Jn ON ee ae eee 
TELESCOPEs—FOR SALE,A REFLECT- 
ING TELESCOPUewtth 64-inch qnirror, by JOHN BROWNING 


i . Eleven lenses, mounted on send with 
Totgl length, 5 feet 6inches. Eleven i mounted om Completes 





etreet, Edinburgh. e 


GEOLOGICAL COLLECTION ‘for SALE. 


—About 1200 Specimens. Jn Stained Deal Cabinet. $ Price $15 


with all etceteras true and®in perfect order. Cost considerably over Ta Seen 
$1003 will accept £6og—Apply to I. L. STOTBERT, Bath. Apply to A. N. MONKHOUSE, nu sfor . ` A 
. e ee š 
d e . e . è 
e . e 
ee 
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s e 
Ney Books Jyst Published, 35. Gel. ae 
al ’ 
REV. F. G. JENYNS” BOOK ON BEES: 
Their History, Habits, and Instinets. The First Principles of Mocern 
Bee-keeping. Pyblished at the yequest of the British Beg-Kecp&rs' 
Association. . e . 


e 
WELLS GARDNSR, PARTON, & CO., Paternoster Buildi: 3s 


UNIVERSITY COLLEGE, BRISTOL. 


e os 
The SESSION 1886-@7 will begin on OCTOBER 5. T@ College supplies 
efor Persons of either Sas above the ordinary School Age, She means ot 
continuing their Studies in SCIENCE, LANGUAGES, HISTORY, and 
LITERATURE. The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOL@GICAL LABORATORIES are open Daily. 
The Engineering Department includes Civil, Mechanical, Electric, and Minin 
Engineering, and Surveying ; and special arrangements for practical work 
have been made with various Engineers in and ne® Bristol. Information 
“vith regard to the lodging of Students may we obtained on application. 
Several SCHOLARSHIPS are tenable at the College. Calendar, contain- 
ing fullinformation, price zs. (by Post rs. 3¢.). For Prospectuses and further 
information, apply to the REGISTRAR. 


. CITS ANP GUILDS OF LONDON 
è INSTITUTE. 
FINSBURY TECHNICAL COLLEGE. 


EVENING DEPARTMENT for Apprentices, Journeymen, Foremen, 
and others. Instrv@tion in Mechanical and Electrical Engineering, Technical 
Chemistry, Applied Art, Cabinet-making, Metal Plate Work, Builders’ and 
Plumbers’ Work, Carpentry and Joinery, Bricklaying, &c. 

Fees from 6s. to 30s. for the Session, inclusive of Laboratories and Work- 


shops. e 
The SESSION commences on MONDAY EVENING, October 4. 
Apprentices are admitted at half the-ordinary fees. 
Fog further particulars apply at_the College, Leonard Street, City Road, 
E.C. ; or at Gresham Colle, E.C. 
PHILIP MAGNUS, Director and Secretary. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HER BERT, English and Foreign Bookseller, 319, 
. Goswell Road, London, E.C. Cataloguefree onreceipt of two stamps, 





PETROLOGY of THE CHANNEL ISLES, 


AMORPHOUS, PORPHYRITIC. and SPH ERULITIC ®oOLris. 
FELSITES, APLPCES, DIORITES, SYENITES. CLAYSIONE 
PORPHYKIES, ARGILLACEOUS SHALES, CARGLOMERATE w 





. 
Series of 24 2-inch Specimens, 4s. Ed. (free to any fart of United Kingi 18, 
Micro-Sections (Mounted) of the above :— 

e = Spherulitic Rhyolite .. 25. od. Others 


SINEL & CO., JERSEY. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. ° 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXEŞ, 
GEOLOGISTS’ HAMMERS, NATURALISTS® 
DREDGES, &c. 


1s. 3d. 


t3°7 











Librages, Old Books, and Parchment purchased. 








= or, 
BERKHAMPSTED SCHOOL, HERTS. 


TwEnty-eight miles fren Euston. Good Scholarships and Exhibitions, 
Laboratory, heated Svimming-bath, worksho P&c. 452 per annum.— 


Address, Head- Master, 





B.Sc. (Lond.) WANTED.—Opportunity to 


ratory in London, to revise the Qualitative 


work in a Chemical Lal L 
Analysis required for this Examination, October 19-22, 
terms, to PRINCIPAL, Abbey House Sthool, Tewkesbury. 


MINERALS AND STONE 
IMPLEMENTS. 


MR, BRYCE-WRIGHT begs to call the attention of his Clients and the 


Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single smggimens can be selected. 
Elementary Collecti 
N.B.—These Collections obtained the Prize Medai, 1862. 


GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION: 


e j BRYCE-WRIGHT, 
Mineragogist and Expert in Frecious Stones, 
204, REGENT STREET, LONDON, W. 


sfx PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS 





Geological Collggtionsespecially adapted for Teaching assupplied to Science 


and grt Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 


New and Rare Minerals constantly arriving from all parts for selection of 


Single Specimens. 


. 

h ROCK SECTIONS AND ROCK SPECIMENS! 
é The Largest Variqgy in England. 

New Catalogues and Lists on application ta e 


m eJAMES R GREGORY, 
88, CHARLOTTE STREET,»FITZROY SQUARE, LONDON 
Established 27 Yearsin London. 


CABINETS FOR MINERALS, 
4 FOSSILS, &c. 


6 DRAWERS, 20 INCHES HIGH 





21s, 


10 m 29 S 39 n” ” ess s tee 458. 
8 ” P 26° ,, iy as Gie ves “2883 
I2 » e 39 Pa ” ere tee tee SE 


° NATURALISTS’ GLASS-CAPPED BOXES, ROUND AND 
REETANGULAR, FROM ONE SHILLING PER DOZEN. 


. THOMAS D. RUSSELL 


o 78, NEWGATE STREET, E.C. 
e e 










Reply, staing 


nsof Minerals, Fossils, and Rocks from £1 upwards, 


e e 
THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION ‘ 

78, NEWGATE STREET, LONDON, E.C. 
Excellent Copies of the actual, natural Handwriting, aiso 
of Drawings, Music, even of elaborate Sketches, P10- 
grammes, Plans (up to Double-Elephant size) Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemble 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., ° 
72, London Wal!, London, and 52, Princess Street, Manchester. 








MOORE BROTHERS, . 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Disarticulated Skulls of Mammals, Birds, Reptiles, and Fish. 


“THE HORSE AND. HIS RIDER,” 


A STUDY IN COMPARATIVE OSTEOLOGY ; 


And other Specimens, exhibited at the LIVERPOOL INTERNATIQAL 
EXHIBITION, Gallery A. 


ROCKS, MINERALS, FOSSILS. 
P. HoH. BUTLER, 


Assoc. R. S. Mines Lond., M.A, Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


è 
180, BROMPTON ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossil, 120 speci- 
$` “mens, from 3os., or of Receflt Shells, 120 Genera, 425 


Cornish Minerals a Specialty. Characteristit Rock-sections from 1s. 62. 





e? APPARATUS SUPPLIED. Lessons GAVEN. 
A Fine Series of the newly described ST. ERTH PLIOCENE FOSSILS, 
including TunicaTa and HoLoTH URIA.@ Oo 





HOW & CO.%56. 


e 
Geofogical Transparencies for the Lantern, 
o DescriptivesCatalogue on Application. 
WAL&ER’S SPECIFIC GRAVIDE BALANCE FOR ROCKS 
j AND MINERALS. Ea 
HOW & CO.’S POCKET MICROSCOPE LAMP, 3s. 6d. 
MICRO-PETROLOGY.—Sections of Pitchgones, Obsidians, Grani es, 
Syenites, Diorites, Gabbros, Dolerites, B@salts, Tachylt&, Trachyies, 
Andesit®s, Porphyrites, Rhydli@s, Lavas, Asiids, Gneiss, Schists, Lin t- 
stones, &c,. price 15.6d, tach, eer 
JAMES HOW & CO., 73, Farmncpon Street, LONDON. 
7 
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THERAPEUTICS FOUNDED UPON ORGANOPATHY AND ANTIPRAXY. . 
ae ia e By WILLIAM SHARP, M.D., F.R.S., ` ` 

k o Vice-President of the Rugby Hospital. a ah ° 

š ee bs (Rugby: A. J. LAWRENCE) 

e s Crown 8vo, 8s. 6d. ° GEN 
DA ae MANUAL OF OPERATIVE SURGERY,, 

.* kd FOR PRACTITIONERS AND STUDENTS. . e 
G ° By W. ARBUTHNOT LANE, M.B., M.S, F.R.C.S. oe ° . 

Senior Demonstrator of Anatomy, Guy’s Hospial ; Assistant Surgeon to the Hosgjtal for Sick Children. e 


“The book is evidently the result of careful work, and is brought up to the latest date. For students preparing for 


examination, Mr. Lane’s book will be of especial value.” —Edin. Med. Fourn. 
3 P e 


k Crown 8vo, 75. 6d. å 
` DISSECTIONS OF THE HUMAN BODY. ° 
A Manual for the Use of Students, and particularly for those preparing for the Higher Examinations in Anatomy. 
. By R. E. CARRINGTON, M.D. Lond., F.R. CP; Š ° 
Assist@ht Physician, late Senior Demonstrator of Anatomy, Guy’s Hospital ; Examiner in Anatomy, Royal College of Physicians, and on the Conjoint 
Board in England. 
ë ‘Dr. Carrington’s text-book describes the method of dissecting deep parts and structures oftener read about than cleared and 
®leaned by the scalpel. . . . The student who &njoys the rare good fortune to get a few parts over again, will, we feel sure, derive 


much benefit from exercising his ingenuity in working out practically the ‘details contained in this work.”—British Medicale 








Sournal, š d 
- London: GEORGE BELL & SONS, 4, York Street, Covent Garden. ee e. ” 
DIPO Nn 
. A NEW BOOK BY THE REV. J. G. WO®D., *e 
THE HANDY NATURAL HISTORY. 
i By the Rev. J. G. Woop, : > 
Author of ‘“ Homes without Hands,” &c., &c. With 224 Engravings. Small 4to, 8s., Cloth Boards, Gilt Edges. . 


A capital book for young people. Written in Mr. Wood’s happiest vein, it gives an @normous amount of accurate and 
interesting information about the life and habits of animals and birds. It is also written with the seriofs purpose of showing 
how wonderfully the Creator has adapted the bodies of these different creatures to their habits and needs. 


‘ THE RELIGIOUS TRACT SOCIETY, 56, Paternoster Row, London. 








Seasonable Delicacy.—With Stewed Fruit. 


BROWN & POLSON’S CORN FLOUR 


AS BLANCG-MANGE, CUSTARD, OR BAKED PUDDING. ° ° 


NOTE —Purchasers should insist on being supplied with BROWN & POLSON’S. CORN FLOUR® ¢nferior kinds 
e 


e asserting fictitious claims, are being offered. 
e 





Just Published, Price Glalfa-Crown. 
LESSONS IN ELEMENTARY DY- 


THE OWENS COLLEGE CALEN DAR NAMICS: The Properties of Matter: Laws of Motion ; Principles of 
i Machines. Arranged by H. G. MADAN, M.A., AsShħstant Master in 


for the SESSION 1386-8% : Eton College. A book intended for those who are beginnin®the study 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. of Natural Scienc®in the course of school-work. 
= 5 W. & R. CHAMBERS, ondon and Edinburgh. 
= td 


Second Edition, Revised and Illustrated, Price 3s. 6d. ae. T p z we 7 
5 e Christtan 
THE OWENS COLLEGE coU RSE OF For THURSDAY, Serreaner ong, Price One Penny, will contain f Striking 


ELEM@NTARY BIOLOGY. Part I. THe Frog: an Introduction like Portrait of 
toginatomg and Histology. By A. MILNES MARSHALL, M.D., e-like Portrait o 


D.Sc., F.R.S., Professor of Zoology and Comparative Anatomy in the S I R dx wW D A W S oO N, 


OwenseCollege, Victoria Universjty. 


Just Published, Price 3s. 5 free by post, 3s. 44d. 











: 2 President of the Brstish Association. 
SMITH, ELDER, & CO., Waterloo Place, London. y A Copy will be sent post free to any address on receipt of 14đ. in Stamps. 
J. E. CORNISH, 33, Piccadilly, Manchester- o e London: MORGAN & SCOTT, 12, Paternoster Buildings,eE C. 





And may be ordered of My Bookseller g Newsagent. . 





e * A NEW Alp TO THE STUDY OF THE STARS. 
e o Just Published, 


PHILIPS’ PLANISPH E R E. | Mathematical Instrument Manufacturer 





ShowmMg at a glance the Principal. Stars visible frog, our atitude for ever} India, Science and Art Depa 
houe in the ygar ; also the position of the Sun on the Eclipti® for Mathematical, Drawing, and Surveying Jpstruments 
© every day, with the time of Sunrise and Sunset. of Every Description. r 
- The Stars are clearly prifted in white on a dark ground. Of the Highest Quality and Finish, at the most Moderate Pfices 
z . r : ° Illustrated Price List Post Free. ° 
Handsontely and strongiyemade, with full explanations. Pr ae ie W. F. S. obtained the only Medal in the Great Exhfbition of 1862 for 
GEORGE PHILIP & SON, 32, Fleet Street, London ; and 45-57, South Excellence of Construction of Mathematical Instrument$. © 
Castle Sgreet, Liverpool. ° | Address :—GREAT TURNSTILE, HOLBORN, LONBON, W.C. 
: e © : e e . . 
. © (d 2 
. e e .e e 
e è e 


\. 





. : j . . te e 
. . ra 
e a 
Sépt. 33, 1836] e “VATURE a . clxix = 
. A s 3, a . d 1 
SUBSCRIPTIONS TO “NATURE.” s ADUE i 
1N . ° ee 
oe e. d. x di ORME & C0. 
BOS Weary i oe e eo ets ale jibe eee te 28 % a 
. Half-yearly s.a.a ee eee ee 14 6 s 
Owarterly : a 7 6 i, BARBICAN, LONDON. ° 
e 
To the United States, the Continent, &c. 5 . zT 
e° Yearly be Eee Bhs e.. .3 6 MANUFACTURERS 
Half yearly Dl TA an Gee E a AS 15 6 - AND @ ° oa 
Quarterly . 2 6M LL ee ee ee o 5 
To India, Cina, and Japan = $ PAE OR TERS. 
3. . 
Veatly 20 yak a a te ee ee 32 6 ; f 
Meade cc eas ell lye 6 . Scientific Apparatus 
Quarterly... - ee ee ee 8 6 AND 
i ee 
CHEMICALS. 
CHARGES FOR ADVERTISEMENTS. e 
Three Lines in @lumn 2s. 6d, 9d. per Line after. BAKER g 
Oge Eighth Page, or ai Column, . . .0 18 6 | 
Qlarter Page, or Hatfa Column. ..... I I5 0 l 
Half a Page a z Column... eee eee 35 0 | PATENT CALORIMETER, 
‘ Whole Page. 2.2 + - orroe 6 6 o A NEW APPARATUS 
Money Orders payable to MACMILLAN & CO. For demonstrating to Science ® 
e OFFICE: 29, BEDFORD STREET, STRAND, W.C. Classes problems in Specific 
Heat. 





IN LAMPS 


PATENT 


Silico-Carbon Acidless 


BATTERY 


FOR 


MICROSCOPIC work. 
All complete £5. 


COXETER & SON, 


4-6,Grafton St., GowerSt. 
LONDON, W.C. 


Ar ane Seto Arana 
e SPECTACEES V. OPHTHALMIC 
IRREGULARITIES, 


aV. JOHNSON, Ophthalmic Optician, received the HIGHEST and 
ONLY AWARD granted for SPECTACLES in LONDON, International 
Exhibition, 1862. ® 


Patronised by the most eminent @culis® and Medical Men. 


W. JOHNSON, Optician to the University Hospital, 
OTTENHAM COURT ROAD. 
“ Remarks on Spectacles,” post-frge. 


Wwoonp’'s 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
. KINGDOM. 


ON SALE*°OR HIRE. 


The “ EUPHANERON LANTERN,” with the W four-wick Lamp, 
e Is unsurpassed foy power, portgpility, and price, £4 4s. 


SPECIAL ATPENTIOWN és called to the great advantages 
off&ed to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and alsd toghe very favourabte terms upon which Slides pur- 
chased of E. GS Wood may be exchanged. Full particulars 
will be found ti Wood New List of Slides and Lanterns, 
Post free for Qne*Stamp. 
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E. G. WOOD, 
74, CHEAPSIDE, LONDON ; AND 


HORNE, THORNTHWAITE, & WOOD, 
e 416, STRAND, LONDON. 
e °. 














































































































For full particulars write to the 
SOLE AGENTS— 


J. ORME & CO, 
§, Barbican, London, E.C. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d, 


AAEM AT 








SECOND EDITION, 
GRIFFIN’S : 


CHEMICAL HANDICRAFT, 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARAJUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with1600 Woodcuts., 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22,6GARRICK STREET, 
LONDON, W.C. 


12 BEAUTIFUL MICROSCOPIC SLIDES OF ` 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimenss 
MOUNTED OPAQUE FOR BINOCULAR, AND IN BAISAM FOR 


SPOT LENS. A CHOICE ADDITION TO A CA@INETe 
The rz Slides post free in Box for tos. 9d. 


EDWARD WARD, F.R.M.S., 
a 249, OXFORD STREET, MANCHESTER. [503 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulata exfusively among ° 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
managemerg of land throughout the United Kfhgdem. 

The AGRICULTURIST is published every Wednesday afternoonip time 
for the Evening Mails, and congains Reports of all the principal British and 
Iri@h Markets of the week, e 

Thespeci€l attentionof Land Agentsisdisected to the AGRICULZURIST 


as one ofthe best existing papers for Advertising Farmsto Be Let afd Estates 
for Sale. ā . 














Advertisers addressing themselves to Farmersewill find the AGRICUL- 
TURIST a first-class medium for reaching tha® Class. ° 


e Price 3%. By post 34d. AnnifafSubscription, payable inadfance, 145. 
Offices—377, High Strtet, Edinburgh and 145, Queen Victoria Street: 


4 London, E.C. Money Orders payable to C. andR. ANDERSON. 
s 





e e e . e 
clxx ° Pars aan NATURE ° e [SgAt. 23, 1886 
TN TT < s 
(PRIZE MEDAL}, YALARVEY & PEAK, . HEALTH 
AWARDED . [By (Pfpintment to the Royal Institutio® of Great Britain,] EXHIBITION, 
co. is ae of | “SUCCESSORS TO W. LADD & CO., i ; : 
BEAK*SI,R BET, REGENT STREET, LONDON, W. 
. ee MANUFACTURERS OF è 
LARGE NICOL PRISM POLARISCOPES with latest improvements. 7s 


oe HARVEY &PEAK’S NEW COMBINATION PLATE INFLUENCE-MACHINE. 
> WIMSHURST AND VOSS INDUCTION MACHINES. P 
e CHLORÍDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMU LAY ° 


Illustrated Catalogue, Revised Edition, per post 8d. ° 


WALL PAPERS FREE FROM ARSENIC. 











j WILLIAM WOOLLAMS & CO., Manufacturing Papes Stainers, 
ARE THE ORIGINAL MAKERS OF 
ARTISTIC WALL PAPERS, Guaranteed Free from Argenic. e 
Sole Address—i110o, HIGH STREET, MANCHESTER SQUARE, LONDON, W. 
May be obtained of all Decorators. Special Prize Medal, Sanitary Institute. 
x Award of Merit, International Medical and Sanitary Congress. Silver Medal, National Health Society, 1883. 
GOLD MEDAL, INTERNATIONAL HEALTH EXHIBITION. ° 
oe 








$ 5 z 
® Now Ready, Second Edition, ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885, Medium Bvo, Price ars °. ba 


A TEXT-BOOK of PHARMACOLOGY, THERAPEUTI€S, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician and Lecturer on Materia 
Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, in the Victoria Unigersity, and in the Royal College 


of Physicians, London; Late Examiner in the University of Edinburgh. o 
e 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., BOSTON, MASS. À 
“Tt iseximply a mine of wealth both tor students and practitioners. It is thoroughly practical and thoroughly reliable ©. . . is undoubtedly the best 


treatise on the subject in the English language.” —British Medical Journal, 
“©The work has little in common with the old-fashioned books on materia medica. It is not a mere collection of dry facts and technical details, but a 


scientific treatise worthy to be ranked with the highest productions in physiology, either in our own or ary other language..... It is a book of study 
for the scientist and a work of reference for the practical physician.”——Lancet. é e 
“ Aevork which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation. ... but it is essentially a new 


departure breaking away from well-worn tracks into a new and almost unknown region.”—Aedical Times and Gazette. 


P 


=i 


BY THE SAME AUTHOR. 
DISORDERS of DIGESTION: their CONSEQUENCES and TREATMENT, e This 


Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 8vo. gos, 6a. A 
° 


MACMILLAN & CO, LONDON. e° 





WEAK AND DEFECTIVE SIGHT. 


SPECTACLES scientificaly adapted to remedy impaired vision by Mr. 
ACKTAND, Surgeon, daily, at HORNE & THORNTHWAITE’S, 
oticians to the Queen, 416, Strand, London, W.C. Mr. Ackland has for 


BEAUTIFUL, NEW, AND RARE 
MINERALS. 


r 
Mr. HENSON invites inspection of the large number of Specimens he 
t T . has just received, comprising— ~a 

the last thirty years made an @special study of the optical means necessa ARGYRODITE, ZUNVITE, Extraordinary Fine Crysta™s CERUS. 
to remedy the defects of the%stigmafic or weak-sighted eye, and this experi- | SITE, PYROMORPHITE, DESCLOIZITE, STOLZITE, AR 
ence, combined with his medical knowledge, enables him frequently to | GENTITE, STEPHANITE, FOWLERITE, RED VANADINITE 
relieve even_the otherwise hopeless cases. Sufferers ghould read his | OWAROWITE, Canapa, TOPAZES from Pixe’s Peax, and Brilliant, 
pamphlet, ‘‘ Hintson Spectacles,” sent post-freefor six stamps.— 416, Strand, | Doubly-Terminated RUTILES. e oe 
London. SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI 

| 


ROSE OPAL, MOONSTONES, Very Large CHALCEDONY, containing 





© 
FSSSILS, ROCKSPand MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES O APPLICATION. 


SAMUEL HENSON,. 
277, STR D, LONDON, . 
Opposite Norfolk Streef. 


Just Published, New Volumes of «The Specialist Peries,” Crown 8vy 
Cloth, 7s. 6g each. S s 
ARC AND GLOW LAMPS, Practical 
AN Hand-book on Electric Lighting. By gua MAIER, Ph.D., 
z 2 A.S.T.E., &c. With 78 Illustrations. _ i 
INE ARLIBLE ‘An important work for students and electrical er gimeerg,”—Lugineer. 


Liquid. 


{THE MASON COLLEGE, 
e $e BIRMINGHAM. 


‘ SEssIon 1886-87. 
° FACULTIES OF ARTS AND SCIENCES. 
The SESSION will commence on FRIDAY, October x1, 1886. 
Syllabuses, containing full informaticn as to Entrance and othe Sqholar- 
ships, the various Ccurses of Instruction, Lecture-Hours, Fees, &c., may be 
é obteined from ẹfessrs. CornisH, New Street, Birmingham, price 3d. ; by 
post 44d, s 
i 





e ° GEO. H. MORLEY, Secretary. 
s 








HOLLOWAYS OINTMENT 





REMEDY |! ELECTRIC TRANSMISSION, OF. 
ENERGY. and its Trane ion, Subdivision, and Distribution.» A 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and Eruciical Handbook. By GISBERT KAPP, C.kq A.M.LCE., 8c. 
ULCERS, It effeotuallyeritpbed on the Neck and Chest, is cures un neal based book’ par excellence. A book Swhicl? will, be,read, 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for | studied, and used, not by slectricians merely, but by fios engineers" — 

GOUT, RHEUMATISM, and àll Skin Diseases it is pnequalled, | #/e4ege idon: WHITTAKER &%CO., Patefhoster@quare, EC, + 
. @ e x = e ee . e 

e . e 
à e . . 
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+” | TEXT-BOOKS FOR STUDENTS... . + 


e e e . 
NATURAL PHILOSOPHY. BIOLOGY—continueg, : 
Applied Mechanics: an Elementary General | A Text-Book of the Physiological Chemistry 


Introduction to the Theory of Structures and Machines. By JAMES OF THE ANIMAL BODY. Including an Account of the @hers sl 
H. COTTERILL, F.R.S., Associate Member of the Council of the Changes occurring in Disease. By A. GAMGEE, M.D., FRZ? 
Institution of Naval Architects, Associate Member of the Institution of Professor of Physiology in the Victoria University, the O veis College, © 
Civil Engine@rs, Professor of Applied Mechanics in the Royal Naval Manc ester. 2Vols. 8vo. With Illustrations vs Lars, © 7 

e College, Gregwich. giedings 8vo. 18s. @ Vol. I1. in thé preso. © 

A TextBook of the Principles of Physics. |! Elem2nts of Comparative Anatomy. By 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- Profesor CARL GEGENBAUR. A Translation by F JEFFREY 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
tions, Second Egition. Revised and Enlarged. Medium 8v3. 21s. KESTER, F.R.S. With numerous Illustrations. §vo. 213 

The Kingmatics of Machinery. Outlines of | The Fertilisation of Flowers. By Professor 
a Theory of Machines. By Professor F. REULEAUX. Translated HERMANN MULLER. Translated and Edited gy D’ARCY © 
and Edited by Pr feyor A. B. W. KENNEDY, C.E. With 450 W. TH )MPS)N, B.A.. Professor of Biology in University College, 
Illustrations. “Mediunmrevo. ars. Dundee. With a Preface by CHARLES DARWIN, F R.S. With 


$ : P numerous Illustrations. Medium 8vo. ars. 
Spectrum Analysis. Lectures delivered in r868 A Dicti i ae 
before the Society of Ap8thecaries of London. By Sir HENRY E. ictionary of Economic Plants.. Their 


ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- History, Products, and Uses. By JOHN SMITH, A.L.S «2 
lege, Victoria University, Manchester. Fourth Edition, revised and 8vo. xr4s. 
considerably enlarged by the Author and by ARTHUR SCHUSTER, $ 
F.R.S., Ph.D., Profess rof Applied Mathematics in the Owens College, e M E D | Cl N E. e 
Victoria University. With Appendices, numerous Illustrations, and 
* Plates, Medium êvo. zrs A Text- Book of Pharmacology, Thera- 
Electrostatics, and Magnetism. Reprints of TECTICS AND (IATPRIA MEDICA. By T. LAUDER BRUN- 
Papers p.° By Si® WILLIAM THOMSON, D.C.L., LL.D., F.R.S., Lecturer on Materia Medica at Se B. aha are physician ard 
F.R.S®Œ., Fellow of St. ‘eter’s College, Cambridge, and Professor of in ‘Matern Medica in the Univetay sta in the Vian eae 
Naan ga eed in @he University of Gest. Second Edition, versity, and in the Royal College of Physicians, London; lite Exaca rer 


in the University of Edinburgh. Adapted to the Unite 1 States Pear ia- 
AST RO N O MY | copeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Seco: 
. porion. Adapted to the New British Pharmacopæia, 123: Megu- 

Popular Astronomy, By S. Newcoms, LL.D., yee arse > ° 


Professor U.S. Naval Observatory. Wijh 112 Illustrations and 5 Maps Tables of Materia Medica: a Companion to 
of the Stars. Second Edjion, revised. “Bva, r8s. the Materia Medica Museum. By the same Author. With Ihr- 


tions. New Edition Enlarged. 8vo. ros. 6d. 
CHEMISTRY. Text-Book of Pathological Anatomy and 


Inorganic and Organic Chemistry. A Com- PATHOGENESIS. By Professor ERNST ZIEGLER «f Tui ana, 

pete Treatise on Inorganic and Organic Chemistry By Sir HENRY Translated and Edited for English Students by DONALD VAC. 
E. ROSCOE, E.R.S., and Professor C. SCHORLEMMER, F.R.S. ALISTER, M.A., M.D., B.Sc., F.R C.P., Fellow ant Meti ol 
With numerous Illustrations. Medium 8vo. Lecturer of St. John’s College. Cambridge, Physician to Addenbruo..n's 

Vols. I. and TI1.—IMQRGANIC CHEMISTRY. Hospital, and Teacher of Medicine in the University, Wath numer «< 

Vol. oe Pe pee 21s. Vol. II. Part I.—Metals. Illustrations, Medium 8vo, 

Vol. Thi, RGAN. Ee HEMISTRY. Two Parts. 21s. each. Part L—GENERAL PATHOLOGICAL ANATOMY, 12s. Gd. 
The @hemistry of the Hydrocarbons and their Derivatives, or Organic Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections I — 
Chemistry, With nunærops Illustrati ns. Medium 8vo. 21s. each. VIII. x28. 6d. Sections IX.—XVII. in the press. 


Vol. IV.—Part I. ORGANIC CHEMISTRY, continued. - 
[Zz the press. 


e 
Blements of @hemical Physics. By Josian GEOLOGY. e 
F: COOKE, Junr „Erving Professor of Chemistry and Mineralogy in | Text-Book of Geology. By ARCHIBALD GRIKI, 
Harvard University. Fourth Edition. Royal 8vo. ars. LL.D., F.R.S., Director-General of the Geological Survey of Gx at 


ee hoe > yey tet 
A Manual of the Chemistry of the Carbon Britain and Ireland, and Director of the Museum of Practical Gea! oy, 
CEA eB OR CRORUG CHEMISTRY, M cechom | ren a Mngt ace pga Si ala, 1 
d R.S., Profess » versi i diti i ‘ À j 
the MME ES Manchester. With Illustrations. 8v». I4s. a Edition. Fifth Thousand. Revised and Helarged. 8vo. 23s 
i 


a A Treatise on Ore Deposits. B . ARTHUR 
The Elements of Thermal Chemistry. By PHILLIPS®F. R.S., V.P.CS, FOS, Mime CE, ee. inlet 


M- M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prælector of 'E 3 PE “e 
be Chemisty in Gonville and Caius College, Cambridge; Assisted by Hcole des Mines, Paris ; Author of 
DAVID MUIR WILS DN. 870 128 6d. : 


| 
on BIOLOBY. ° 
A Text-Bpok of Physiology. By MICHAEL | 
| 

| 


ae 


A Manual of Metallerzy,” "Fe 
Mining and Metallurgy of Gold and Silver,” &e. With numer. 
Illustrations. 8vo. 25s. 


POLITICAL ECONOMY. *' i 
The Principles of Political Economy. By 
Progssor HENRY SIDGWICK, M.A, LL.D., Knightbgdge Pp 


” fessor of Moral Philosophy in the Univer-itygof Cam ridge, Qe., A t 
Elements of the Comparative Anatomy of f t thios” 2 ai Ta r 


of “The Methods of Ethics.” 8vo. 16s. 
VERTEBRATES. A-lapted from the German of ROBERT WIE. . mi i r pr 
e  DERSHEIM, Profesypr of AnatomyPand Director of the Institute of | Poli¢al Economy. By Francis A. Wat KEI, 


- Human and Comparative Anatomy in the University of Frieburg-in- . M.A., Ph.D., Author of * Money,” “M mey in its Rela»: to Tra ie 
Baden. By W. W:\VTON PERKER, Professor of Biology in the | &c. 8vo. ros. 6d e 
1 


Whiversity College of South Wales and Monmouthshire. With Addi- 
tions*by thy Author and Transl@Mor, With Two Hundred and Seventy e ME N TA L A N D Mi ORA L 
Woodcuts” Meggim 8vo. 12S. 6d. P H | O SO P H Y . 
A Treatisf on £omparative Embryology. ¢ è L A £ . 
Br EM BALESUR, M.A., F.R.S., Fellow and Lecturer of Trinty | The Methods 6f Ethics, By Professor HENRY 








FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations Fourth Edition, revised. 8vo. ers. 


College, CanPoridge. With Illustrations. Second Edition, reprinted | SIDGWICK, M.A, LL.D. Cambridge, &c. Third Edition. @vo. 145 
e  withoutalt@ration from the First Edition. In 2 vols. 8vo. Vol. I. 185 A Supplement to the Second “Edition, containing all the imporna t 
Vol. IL. 21s. ° è ‘ Additions and Alterations in the Third Editiog Demy 8vo. 6s. 
e j . 
e s A | e Fs e e : @e . 
. ° ‘ . 9 Other Volbnes to follow. ¢ A 
Ne e a è e MACMILLAN & CO., LONDON. e 
e ee 
e 
e ee e e ° 
( e 
e e . 
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BLECTRIGAL ENGINEERING. 
' SUBMARINE TELEGRAPHY. 


e 

42, PRINCES STREET, HANOVER SQUARE, LCNDON, W. e ESTABLISHED IN 1868 *4 
e Manager, WM. LANT CARPENTER, B.A., B.Sc., F.C.S. 

°° This Egfablishment isthe Largest School of Electrical Engineerteg in the World, and embraces a greater range of subgects of instruction than any 
Pother. Itésalso the only one in which a lengthened experience of the difficulties of combining an effective course of tuition in the theoretical portions of the 
subject, With thorough practical training, has led to success in fitting men for every branch of Applied Electricity. In this respect @t differs from the 
@heoretical teaching of è University or College course on the one hand, and from the purely practical knowledge picked up ly appeentices ifthe workshops of 
an Electrical Engineer on the other, by being more thorough than either, while combining the advantages of both. Since the opening of the School, in 
1868, upwards of 3000 pupils have passed through it, many of whom new hold very high posts inElectricalgadustry. Atthe close of the Course Of Instruction, 


an examination for the Certificate of the School is conducted by an examiner cf high standing, uncernected with the School. Pupils can enter at any time. 
ELECTRIC LIGHTING, TELEPHONE, AND SUBMARINE TELEGRAPH COMPANIES, ENGINEERS, AND OTHERS SUPPLIED 
WITH EFFICIENT OFFICERS FOR EVERY DEPARTMENT OF APPLIED ELECTRICITY. è 
_ Tests MADE AND REPORTS FURNISHED.—T he Schoolis open daily, except Saturdays, from 10 to 5. Copies of Testimonials from some of the most 
eminent Scientific and Practical Electricians of the day,as well as full Prospectuses, Terms, &c., may be obtained by either personal or writen application to 
ethe Secretary, School of Electrical Engineering, 12, Princes Street, Hanover Square, London, W. [459 


N E V E SOLD IN ENGLAND. 
IN BEFORE AT THE PRICE. 
- BARBER AND COMPANY’S RICH SIRUPY ONFA CONGO. 


“This Season’s Growth,” One Shilling and Sixpenge per Ib. | ° 
Compare it with that sold by others at 2s. or 2s. 6d. ` $ 
A TEA ABOUNDING IN STRENGTH ANR QUALITY. ° 


e 
2k Ibs. free by Parcels Post for 4s. 3d. ; 49 Ibs. for 7s. 6d. ; 64 Ibs. for Ios. ; 84 %s. for 14s. ; 104 lbs. for 175. 
BARBER & COMPANY, 274, Regent Circus, Oxford Street; 61, Bishopggate Street, E.C. ; 
102, WESTBOURNE GRQVE, W.; KING’S CROSS, N. ; 42, GREAT TITCHFIELD STREET, W.; THe 
BORGUGH, LONDON BRIDGE; 147, NORTH STREET, BRIGHTON ; QUADRANT, NEW STREET, e 
BIRMINGHAM; 1, CHURCH STREET, LIVERPOOL; 93, MARKET STREBM, MANCHESTER; 38, CORN ° 
STREET, BRISTOL; FISHERGATE, PRESTON ; and 60, CHURCH ROAD, HOVE. ° 
TWO POUNDS SENT FREE “DAILY” WITHIN A RADIUS OF THREE MILES. 
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RARE AND INTERESTING MICROSCOPIC OBJECTS. 


4 
in | Type Slide of Diatomaceze, from Camffeachy Bay, 5o different Species 8 6 


e 
Group of Peristomes of Moss, Funaria hygrometrica, opaque 


10 ji 
Fresh-Water Alga, Polysiph8nia fastigiata, with Antheridia ... =. x 0 Type Slide of British and Foreign Foraminifera, 50 different Species 
1o Examples of Pollens, Separated on Sne Slide, all named ... PA 8 6 í in Groups, with names photographed beneath each Species ẹ at o 
Very beautiful double-stained Sections of Endogen, Exogen, nde 1 Cheese Mites, Male, Female, and Larva, on one Slide a ER E A o 
Acrogen Stems, on one Slide en a i ase ese ae 6 i Beautiful Lon; itudinal Sections of Wongue of, Cae, dou oie. . 9 
eSkif of Horse, jected, very pretty... 1 6 Hair of Wild Rabbit, Long. and Trang, Sections, onpne Slide a 2 o 
Archegonia of Marchantia polymorpha ase sea hg aee 1 o 1 Ruby Sand, with Air and luid Cavities... s; e oe . a $ 
Antheridia of Marchamtia®polymorpha —«. out ~~ e ww. I o . Jasper and Amethyst, very beautiful fog PolariscOpe A e z 
Very perfect Slides of Queen Bee ees és on aa ® 5 o . Very pretty grouped Slides of Heliopelta, mounted ongau' ; ` 
Very pfrfect Slides of Scorpion Fly... ts ea A aes æ 2 0 Lieberkuhn ... ww aa oe ea aes: 7 nee ane 
Very $ eautiful Slides, with about 150 various Wiatoms or*each -æ 5% | e ry e 


Any of the above forwawled by return on receipt of Remittance for Price. x. 
CLASSIFIED LIST of “40, 000 first-class Specimens. ILLUSTRATED CATALOGUE OF MICROSCOPES AND 
i e APPARATUS. Either of the above sent post free on application to ° 





W: WATSON & SONS, OPTICIANS TO HER MAFESTY’S GO VERNMENT, ° 
. s e. S 2 e A 
n 313, HIGH HOLBORN, LONDON, W.C. p ial 
Pri b C Sons, at d 8, Bread Street Hill, Queen Victoria Street in the City of London, and ®ublished by ` ° 
pops CMAN AND Cosa the O E; 29 and 30, Bedford Street, Covent Garden.—THURSDMTY, September æ, 4886. or ° 
. e 
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NEW BYCROSCARTC "ATTACHMENT m en AR TELESCOPES. 
2 Suit@ble for any Lantern). These- Instruments are the most 


Stfws ordinarily 3 x 1 Micro- 
scopic -Objects 8 feet in dia- 
meter, with Lime-light bril- 
liantly illuminated, and sharply 
defined to the edge. 
Unsurpassed for simplicity of 
working. Has Rotating, Dia- 
phragm, forming entirely open 
Stage, which greatly facilitates 
the manipulation, and gives a 
clean, sharp edge to the Disk. 
Any ordinary Microscope Ob- 
Ð jectives may be used with it. 
™ Every Hair, or Flea, or other 
Small Insect Shaws clears and 
a „ distinctly on Screen. Wili show 
transverse striations in Trachea of Dytiscus, spiral formation of Blowfly’s 
Tongue, &ce &. Can be seen at work by intending Purchasers (by 
appointment) at 3, Fleet Street. Complete with Sub-stage Condenser, and 
r Doubl@ Achromatic Objective, Rotating Diaphragm, Rack Adjustment for 
eFocusing, &c. Best Woskmanship throughout, 84s, For Particulars of 
Newton’s Patent Magic Lanterns, Scientific and other series of Slides, Polari- 
scopes and Micro-Pglariscopes for Screen Projection, Lantern Microscopes, 
Qptical and Electric Lanterns, &c., see Catalogue of Projection Apparatus, 
our Stamps. SILVER MEDAL INVENTIONS EXHIBITION, 1885. 
eee S ; 


NEWTON & CO., Opticians to the Queen and the Government, Makers of 
every Description of Scientiff® an® Physical Apparatus for Colleges, 
Institutions, &c. Special Optical Apparatus for Polariscopy, Spectro- 








scopy, &c., for Screen Projection. 3, FLEET ST., LONDON, E.C. 
ST. OMAS’S HOSPITAL, MEDICAL 
SCHOOL. ` 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1836-87 i commence on QCTOBER r, 
when an Introductory Address will be defivered by J. S. BRISTOWE, 
M.D, (Lond), RR, LL.D., at 3pm. - 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 100 and £60 
respectively, open to all first-year Si! dents, will be offered for competition, 
The Examination wil! be held on the 4th, 5th, and 6th of October, and the 
subjects wįll] be Chemistry and Physics, with either Botany or Zoology at 
the optjon of Candidates. 

Special Classes are held*throughout iff year for the 
SCIENTIFIC” andgy INTERMBDIATE M.B.” 
UNIVERSITY of LONQON. 

-, All Haspital Appointments are oftn to Students withoutextra charge, 


Scholarships and ffoney Prizes of considerable value are awarded at the 
Sessiopal ExaminasMons, as algo several Medals.” 


The Fees may fe paid in one sum or by instalments. Entries may be 
made to Lectures or i 


“PRELIMINARY 
Examinations of the 


S@veral medical gractitioners and private families residing in 
bourhood receive Students for residence and supervision, 
approved lodgings if kept in the Secretary's office. 

Progbectuse#and all Particulars may be obtaised from the Medical Secre- 
‘ary, Mr. Gro@cr RENDLE, e 

.. 


the igh- 
and a register of 


W. M. ORD, Dean. 






powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. z 
BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather e 
Case fe wee OS 











Illustrated Catalogue of Binoculars post 
5 Sree. 


á e 
JOHN BROWNING, 
63, STRAND, LONDON, W.c. ° 






































SS SS oe e DE a 
AŅEROID BARQMETER, vith Altitude Scale, COMPASS, with Paten 
ial, and THERMOM&TER having Fahrenheit and Centigrade Sate. 
a. Price 5 to 8 Gufineas. á e 
Illustrated Price Lists Posted Free to all Parts ofthe W (aid 


-NEGRETTI &* ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKER@ TO THE QUEE: 


è e HOLBORN VIADUCT. ° ‘ 
Brancugs :—45, CORNHILL; r32, REGENTSTREET. * 
Photographeys at the CRYSTAL PALACE. 
N. and Z.’s Large Hlustrated Catalogue, 1200 Engravings, Price şs 6g. 
Tele; hone, No 6583$ SaS 
e 
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-OWENS ©- COLLEGE, 
_"VICTORSA UNSVERSITY, MANCHESTER. 


„o SESSION 1866-87 
“aivcreat—J. G. GREENWOCD, LL.D. 


‘ARTS SCIBNCE, & LAW DEPARTMENT. 
° e 








PROFESSORS AND LECTURERS. e 

Hulme Professor, J. STRACHAN, M.A. 

Professor J. G. GREENWOOD, LL.D. 
in. ei is ` ¢ Professor A. S. WILKINS, M.A., Litt. D., 

Comparative Philology +. LL.D. 

English Langfage ... E {Smith Peon T. NORTHCOTE TOL- 


Enclish Literature... Professor A. W. WARD, Litt-D., LL.D. 
Hebrew and Arabic Lecturer, L. M. SIMMONS, B.A. 


Greek see ion 
Greek Test. Criticism 


Setar a and Lecturer, VICTOR KASTNER, B. ès L. 
Germen Language and) Lecturer, HERMAN HAGER, Ph.D. 
iterature ... e 
History ob nes Professor A. W. WARD, Litt.D.. LL.D. 
@Logic and Mental and ie ROBERT ADAMSON, M.A., 


Moral Philos phy si 
Political Economy «.. as 


„D. 

Professor J. E. MUNRO, LL D. 
Professor A. HOPKINSON, M.A, B.C.L. 
Professor J. E. C. MUNRO, B.A., LL.M. 

Special {J T. FOARD, Barrister-at-Law. 
Lecturers. | A. E. STEINTHAL, M.A. 
Pure Mathematics .. Professor HORACE LAM B. ALA., F.R.S. 
Applied Mathematics... PRF ee A. SCHUSTER, Ph.D, 


š Langworthy Professor, BALFOUR STEW- 
te ae ae | ART, LL.D. F 


Law 


Physics .D., M.A., F.R.S. 
e Professor T? H. CORE, M.A. 
Civil and Mechanical En- 


gineering ... 


aed a. } Beyer Professor, OSBORNE REYNOLDS, 
Geometric: and Me- M.A., LL.D., F.R.S. 
chanical Drawing see 

Chemist: aus ie Vacant. 
Organic Chemistry ws ne Professor C. SCHORLEMMER, F.R.S. 
Technological Chemistry... Lecturer, WATSON SMITH, F.C.S., F.I.C. 
Metalluagy ... tes »» Lecturer, W. H. GARDNER. 
Mineralogy o ws .. Lecturer, C. A. BURGHARDT, Ph.D. 
Zoolo (roei Professor, A. MILNES MARSHALL, 

ey oe om mL NLD, M.A D.Sc, F.R.S. 
Baany ae n a Professor WwW. C. WILLIAMSON, LL.D., 


5 F.R.S. 
Geology and Palzontology { Professcr W. BOYD DAWKINS, M.A, 
Physiography s F.R.S. 


{ Brackentury Professor, WM. STIRLING, 


Physiology and Histology DSc 
Lecturer, WM. WALKER, 


Fr chand Drawing ae 
: ecturers, 
Uh cu Arcane image { ŁDWARD HECHT. 
í a e HENRY HILES, Mus.D. 


With ASSISTANT LECTURERS in all the Principal 
Departments. 


©The SESSION of the DAY CLASSES will be OPENED with an 
INTRODUCTORY ADDRESS by Professor HORACE LAMB, M.A., 
F.R.S., on TUESDAY, Oc®ober s,@at x1.30 a.m ; and the SESSION of 
the EVENING CLASSES with an ADDR«SS by Mr. S. G. OWEN, 
M.A,, on MONDAY, October 11, at 7.30 p.m. e 


Prospectuses of the different Departments— 
I. DAY CLASSES. 
lle MEDICAL DEPARTMENT. 
II]. DEPARTMENT FOR WOMEN. 
IV. ENING CLASSES. 


e 
And also the Prospectus of Entrance Scholarships and Exhibitions will 
be forwarded on application to the Registrar. 
e 


e 
HENRY WM. HOLDER, M.A., Registrar, 


KING’S COLLEGE, LONDON. ° 
® EVENING CLASSES IN SCIENCE. 


The following ampngeother Classes will be held curing the Winter 
Sessicn 1886-87 :— ° 





Lecturers 
F. J. Igoyd, F.C.S. 
Rrof. Bentley, F.L.S. 
J. W. Groves. @ 
G. S. Joknzon, F.C.S. 
Rev. Prof Wiltshire, M.A. 
«. H. Tominson, B.A. 


s Subjects 
Agriculture s. eee tes 
Botany ane see ae ae oss oe 
Comparative Anatomy and Praogical Biology 
Chemistre, Theo&tical and Practical .« a 
Geology arfd Mineralogy ... er eee 
Mechanics ... oss sas is s. 
Physics, Thaoretical and Progtical oes ». E. F. Herroun. 

Physiology e- e o on oe @ er, J. W. Barrett, M B. 

For Pæospectuses apply to the Secretary, J. W. CUNNINGHAM, Esq. 
King's College, Stand, W.C. è ed 5 sa 


. 
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LIVING'SPECIMENS FOR THE MIGROSGOPE. 


GOLD @LEDALawarded at the FISHERPES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


. 

Who last week sent to his Subsctibers Palfodictyon viride, with sketch 
and description. He also sent out Cristatella mucedo, Plumatella repens, 
Cordylophora lacustriseStephanoceros Eichornii, Melicerta ringens, Tricho- 
dina pediculus, Botryocogcus Brannii, Volvox globator; also Hydra, 
Ameeba, Vorticella, Crayfis 
Biological Laboratory work. E s g i 

Weekly Announcements Will be made in this pyace of Organisms T, B. is 


supplying. 
Specimen Tube, One ShiJing, post Lee. 


Twenty-six Tules in Course of Six Months for Subscriptiag af #1 1S. 
i or Buelve Tubes for ros. 6d. 





Portfolio of Drawings, Eleven Parts, 15. each. 


UNIVERSITY COLLEGE, LONDON. 


ENGINEERING DEPARTMENT. 


Lectures and practical work in the Engineerin® 
Testing Machines, Experimental Engine and Boiler, &c.) under Prof. ALEX. 
B. W. KENNEDY, M.Inst.C.E., commence on October 6. 

For Prospectuses and all other information apply to the Secretary &t the 
College (Gower Street, W.C} 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, S.W. ö 
The WINTER SESSION will comence on FRIDAS, October r, with 
an Introductory Address by Dr. WADHAM, at 4p.me_ A Prospectus of the 
School and further information may be obtained by ‘personal “application 
between 1 and 3 p.m.; œ by letter addressed to tM DEAN at the Hospital. 
—_s— 





Laboratory (containing 








THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, ‘MILE END, Es 


The SESSION 1886-87 will COMMENCE on FRIDAY, October 1, 
1886. By that date the New Collgge Buildicgs will be ready for occupation. 
The very extensive additions that have been m, de to the School Premises 
will afford complete provision for ghe teaching of all branches of Medical 
Science, the accommodation provided being more than double that which 
was provided in the Old Buildings. An inaugural ceremony will take place 
of which due notice will be given. 

FOUR ENTRANCE SCHOLARSHIPS, 'value £60, £40, £30, end 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
oo Guineas in three instalments. All Resident and ot Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surg@oncies, One 
Accoucheurship, and One Receiving-Room Officer. Four Dressers apd Four 
Maternity Pupils also reside in the Hospital. Special Classes for the Pre- 








liminary Scientific and Intermediate M.B. Ex&minations of the University @ 


cf London, and for the Primary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are heig tRroughout the year. 
Special entries may be made for Medical and Surgical Practice. e 

The London Hospital is now in direct communication by rail and tram 
with all parts of the Ñ Tetropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Reilwags have Stations within a minute’s 
walk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOR Varden. 


OWENS* COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. + 


x.—ARTS, SCIENCE, and LAW DEPARTMENT. 

2.—-MEDICAL DEPARTMENT (including the Déhtal and 
the Pharmacev@ical Courses). 

3,—DEPARTMENT for WOMEN. 

3 EVENING CLASSES DEPARTMENT 


Prospectuses of the above Departments and of Entrance Scholarships and 
Exhibitions (12 in number, and varying from 412 to 400 per annum) will 
be forwarded on application to the Registrar of the College, or may be 
obtained from Mr. J. E. CORNISH, 33, Piccadilly, Manchester. 2 


HENR® WM. HOLDER, M.A., Registrar. 


o— Cdl 
UNIVERSITY COL],EGB, BRISTQL# 


The SESSION 1886-87 will begin on OCTOBER 5. 
for Persons of either Sex, above the ordinary Schoo! e, the means ot 
continuing their Studies in SCIENCE, LAN@UAGES, @#IISTOR and 
LITERATURE. The CHEMICAL, PHYSICAL, eENGINEERING, 
GEOLOGICAL, and BIOLOGICAL LABORATORIE#are open Daily. 
The Engineering Department includes Civil, Mechanical, Elect@c, and Mining « 
Engineering, and Surveying wand special arrangements for practical work 
havegreen made with various Engineers in and near Bristol. Informe@ion 
with regard to the lodging of Students may be obtained on application. 
Several SCHOLARSHIPS are tenable at the Coll ge.” Cal@ndar, contain- 
ing full information, price rs. {by Post 1s. 3¢.). For Prospectt&es and ffrther 
information, apply to the REGISTRAR e 








e CMlege supplies 


„and other Specimens for (Huxley and Martin's) % 


* Sept. 30, 1886] . e NATURE er . E elxXxv 


e ‘THE MASON COLLEGE, 
+, BIRMINGHAM, 
, SESSION 1886-87. ° 


FACULTIES OF ARTS AND SCIENCES. 


The SESSION will cqhmence on FRIDAY, October 1, 1886. 

Syllabuses. containing tull information as to Entrance and other Scholar- 
ships, the various Courses of Instruction, Lecture-Hours, Fees, &c., may be 
obtained from Messrs. CORNISH, New Street,@irmingham, price 3d. ; by 


post 4d. 
Gho. H. MORLEY, Secretary. 


RQYAL “COLLEGE OF SCIENCE 
> „ KOR IRELAND, 
e STEPHEN’S GREEN, DUBLIN. 


SESSION 1886.87. 

This College supplies a complete Course of Instruction in Science as 
applied to thedndustrial Arts, e»pecially those which may be classed broadly 
under the heads of CHEMICAL MANUFACTURES, MINING, and 
ENGINEERING. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course. 

There are Four Poya Scholarships, tenable for two years, each of the 
value of £50 yearly, with free education, including Laboratory Instruction. 
Two become vacant each year. They are competed for by Associate Students 
at the end of the First Year's Course. 

The Fees are £2 for each Course, or £10 for all the Courses of each y ear, 
with the exception of Laboratory Practice and Drawing School. 

Chemistry (Theoretical and Practical), Metallurgy, &c.—Professor HARTLEY, 
F.R.S., F.C.S., F.R.S.E 
Mathematics, Mechanics, and Mechanism—Professor HaNnNgssy, F.R.S $ 








M.R.I.A 
Desœ@iptive Geometry, Drawing, Engineering, and Surveying—Profess 
Picot, @Ee MARIA. O TAE oF 


ee ae Physics (Theoretical and Practical)—Professor BARRETT, 
_SF.R.S.E.. M.R.LA., Dean of Faculty. 
Mining and Minerale%y—Professor O’REILLY@ C.E., M.R.I.A. 
Botany—Prəfessor M'Nas, M.D., F.L.9.° 
Zology—Professor Happox, M.A., F.Z.S., M.R.I.A. 
Biology—Professors M*Nas and HADDON. 
Geol ogy and Palzontol .g}—Professor Hutt, M A., LL.D., F.R.S. 
Palzont ological Demonstgations—Mr. Batty, F.L.S., F.G.S., M.R.LA. 
The Chemical and Physic&! Laboratories and Drawing School are open 
daily for Practical Instruction. e 
Fee for Chemical Leb ratory, £2 for One Month, 45 for Three Months, 
49 for Six Months, or £12 for Session. Fee for Physical Laboratory, £1 per 
Month of one hour per day, or £6 for the Session. For six hours per day, 
43 per Month. 
; Fee for Biol sgical Lab ratory, £2 forthe Term. Fee for Drawing School, 
43 for Session, or 42 for One Term. 
‘The SESSION commences on MONDAY, October 4. 
. Programme may be obtained on application at the College; or by letter 
addressed to '@mge Secretary, Royal College of Science, Stephen’s Green, 


Dublin.” 
Å‘ Professor J. P. O'REILLY, Secretary. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight miles from Euston. Good Scholarships and Exhibitions. 
Taboratora, heated swimming-bath, workshop, &c. 452 per annum. — 

e Address, ea®. Master. 








SIX PRIZE MEDALS 
AWARDED FOR GE®LOGICAL COLLECTIONS 


G ‘ological Collectionsespecially adapted for Teaching assupplied to Science 
a Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 


New and Rare Minerals constantly arriving fim all parts for selection of 
Single Specimens. 


ROCK SECTIONS AND ROCK SPECIMENS: . 
The Largest Variety in England. 


New Catalogues and Lists onappligation to— 
~ JAMES R. “GREGOR, 


i e 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
Establish@d 27 Yearsin London. 


. MINERALS, FOSSILS, ROCKS, 
MICROSGOPIC OBJECTS. 


RECENT SHELLS,» CRUSTACEA, ECHINODERMS 
BINETS, GLASS-CAPPED BOXES, 





. GE@LOGIS@S’ HAMMERS, NATURALISTS « 


e ° DREDGES, &c. 


THOMAS D? RUSSELL, 
*PRIZE,MEDALLIST, HEALTH EXHIBITION, 
Be NEWGATE STREET, LONDON, E.C. 
e ° ° 











PSITE, PYROMORPHITE, DESCLOIZITE, 


MORPHOLOGY OF*THH €RUSTAGEZ, 


The following inmrestin# angl rarely-obsgrved objects, stained anu mpypted 
in balsam without pressure, %. 8d. each : ee 
The Curious %oéa of “ Porcellana platycheles.” A 
D®. of Plated Lobster, * Galathea. 
D®. of Great Edible Crab, {‘ Cancer pagurus’ y ° 
Do. of Show Crab, “ Carcfhus mznas¥® . 
Megnlope Stgge @f ditto. 
Young of*Hermit Crab, "Pagurus bernhardus.” 
Zoéa of Prawn, and Mysis Stage@@ditto. 


e 
SINEL & CO., JERSEY. e” 
Complete Catalogue of Specimens for Museum, Laboratory, @nd M:.roscope, 
Two Stamps. ag © e[467 


ZEISS MICROSCOPE STANDS ia STOCK 


in handsome Nickel mounted Cabinets. @Verified Objectives, inary 
and the new Apochromatic. List, W. HUME, Optician, Lothian 
Street, Edinburgh. 


12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimens. 
MOUNTED OPAQUE FOR BINOCULAR, AND d@N BALSAM®FOR 
SPOT LENS. A CHOICE ADDITION TO A CABINLT. 
The z2 Slides post free in Box for Ios. 9d. 
EDWARD WARD, F.R.M.S., 
249, OXFORD STREET, MANCHESPER.@ [503 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively gmong 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of ail the ptincipal British and 
Irish Markets of the week. 

Thespecial attention of Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let anc Estates 
for Sale. 

Advertisers addressing themze!ves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class, 

Price 3¢. By post 34d. Annual Subscription, payable in advance, rqs. 

Offices—377, High Street, Edinburgh ; and 145, Queen Victoria Street. 
London, E.C. Money Orders payable to C. andR. ANDERSON. . 


i HOW & CO?S ae 
Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application. e 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET MICROSCOPE LAMP, Br, 6d. 
MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Grani’es, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, @rachytes, 
Andesites, Porphyrites. Rhyolites, Lavas, Ashes, Gneiss, Schists, Lin e- 


stones, &c., price rs. Ed. each. 
JAMES HOW & CO., 73, FARRINGDON STRET, Loxpon 


ROCKS, MINERALS, FOSSILS. 
F. oH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &e., 
Successor to the late R. TALLINC, ë 


180, BROMPTON, ROAD, LONDON, S.W. 


Students’ Cabinets (novel design) of Rocks, Minerals, or Fossils, 129 speci- 
@ mens, from 30s., or of Recent Shells, 120 Genera. 42s. 
Cornish Minerals a Specialty. Characteristic Rock-sections ffom ts 6d. 
APPARATUS SUPPLIED. LESSONS GIVEN. 
A Fine Series of the newly described ST. ERTH RLIOCEN E FcSsILs, 
including TunicaTa and HOLOTHURIĄ. 


BEAUTIFUL, NEW, AND RARE | 
MINERALS. i 


es 
Mr. HENSON invites inspection of ghe large numberof Specim.. nc 
has just received, comprising— i . i 
ARGYRODITE, ZUNYĪTE, Extraordinary Fine Crystals of CF RUS- 
STOLZITE, AR 


RED VANADINITF. 
Pear, and Pi'liant. 











GENTITE, STEPHANITE, FOWLERITE, 
OWAROWITE, Canana, TOPAZES from Bike 
Doubly-Terminated RUTILES. 

SCOWILLITE, PRECIOUS OPAL, GARNIERITE, FLOS Fi RRI 
ROSE OPAL, MOONSTONES, Very Large CHALCEDOXY cont-ining 


Liquid. 
FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
® Collections; Hammers, Chjsels, and Blowpipe Apparatus 
PRIVATE LESSOWS AND EVENINGe CLASSES. 


CATALOGUE# ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 
© ` Opposite Norfolk Street. 





e. . . e a 2 ia e . 
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. Now Ready, €econg Édition, ADAPTED TO THE NEW BRITISH PHARMACOPŒIA, 1885, Medium 8vo, Price 215. P 


As TEXT-BOOK of RHARBMAGOLOGY, THERAPE TICS, ahd MATERIA, MEDICA. 

vT. LAUDER BRUNTON, M.D., .Sc., F.R.S., Fellow of the Royal College of Ph@icians ; Assistant Physician agd SLecturer on Materia 

° Medica at St. Bartholomew's Hospigal ; Examiner ingMateria Medica in the University of @ondon, in the Victoria University, and in the Royal College 
of Physicians, Londbn; Late Examiner in the Univesity of Edinburgh. 


e e 
. ADAPTED TO THE UNITED STATES PHARMACOPCIA BY F. H. WILLIAMS, M.D, BOSTON, MASS. a 


“Te is simply a mine of wealth both tor stfdeets afd practitioners. It is thoroughly practical and thoroughly reliable . . . . is undoubtedly the best 
treatise on the subject inge English language.” —British Medical Journal. 
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Fellow of Trinity College, Cambridge. Crown 8vo. xos. 6d. j 
HEAT. By P. G. Tart, M.A., Sec. R.S. E., formerly 
Fellow of St. Peter’s College, Cambridge, Professor of Natural Philo- 
Mphy in the University of Edinburgh. Crown 8vo. _ 6s. 
LIGHT; A COURSE OF EXPERIMENTAL 
OPTICS, CHIEFLY WITH THE LANTERN. By LEWIS 
e WRIGHT. With 200 Engravings and Coloured Plates. Crown 8vo. 


78. 6d.» 

PHYSICAL ARITHMETIC. By ALEXANDER 
MACFARLANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


CHEMISTRY. 
THE STUDY OF CHEMISTRY, AN INTRO- 


DUCTION TO. By IRA REMSEN, Professor of Chemistry in the 
Johns Hopkins University. Crown 8vo. 6s. 6a. 
> 


COMPOWNDS OF CARBON or, Organic 
Chemistry, an Introduction to the Study of. By IRA REMSEN, Pro- 
fessor of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


BIOLOGY. 


THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D, LL.D., Sec. R.S., Professor of 
Physiology in the University of Cambridge, Fellow of Trinity College, 
Cambridge, and the late FRANCIS M. BALFOUR, M.A., LL.D., 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, revised. Edited b 
Apam SEDGWICK, M.A., Fellow and Assistant Lecturer of Trinity Col- 

elege, Cambridge, and WALTER Heare, Demonstrator in the Morpho- 
logical Laboratory of the University of Cambridge. With Illustrations. 


Crown 8vo. xos. 6d. 4 
COURSE OF PRACTICAL INSTRUCTION 


IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cam Crown 8vo. 75. 


e b . od. 

„AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. ByeWILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Compargtive Anatom: 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. - Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in the University of Cambridge. 


Crown Qo. 10s. 
AN 


A 


A 


6d. + 
TEAS OF PRACTICAL ELEMENTARY 
BIOLOGY. - By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and oyal School of Mines. With a Preface 
by TH®mas Henry Houxtey, F- .S. Royal gto. x $ 


pyr OF INSTRUCTION IN ZOOTOMY 


(VERTEBRATA). | By T. JEFFREY PARKER, B.Sc. eLoyion, 
Professor of Biology in the University of Otago, New Zealand. ith 
e illustrations Crown 8vo, 8s. 6d. ' ` 
COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. 9By°F. O. BOWER, M.A., F.L.S.g Professor_of 
Bagany in the - University of Glasgow, and SYDNEY H. VANES, 
e M'A., D.Sc, F.R.S., Fellow and Lecturer, Christ’s College, Cam- 
bøgdge. With a Preface by W. T. THuisESron Dyes, M.A., CMA, 
PRS. F.L.S., Director of the Royal Gardens, Kew. 
Part ORAL BO TERIDOPHYTA. Crown Ro, 6s. 
STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE,BASIS OF MORPHOLOGY. To which are 
added tł® Principles of @axonomy and Phytography, and a Gloss 
of Botanieal Terms. ‘Dy Professor ASA GRAY, LL.D. 8vo. gos. 6d. 
e . 


` ANALYSIS 





MACMILEAN & CO,’S MANUALS ror STUDENTS, 


THE STUDENT’S FLORA OF THE BRITISH e» 


ISLANDS. ` By Sir J. D. HOOKER,®K.C.S.L, C.B, M.De, F.R. 
D.C.L. Third Edition, revised. Glob®8vo. tos. 6d. ree 
FIRST BOOK OF: INDIAN ‘BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c.@ With Illustrations, Extra fcap. 8vo. i 


DOMESTIC BOTANY: An -Exposition of. the 


Structure aod Classification of Plants, @d their Uses for Food 


Clothing, Medicine, and Manufacturing Pu: . B HN SMITH 
A.L.S., &c. With Illustrations. New issue. Crown 0. av 6d. 
EUROPEAN BUTTERFLIES, A HA DBOOK”® 


OF. : By W. F. DE WSMES KANE, M.A., M:R.1.A.% Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. tos. 6d. E 
A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown 8v0. 15. 


CINE. 
MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN. 
M.D., F.R.S., Lecturer on eneral Anatgmy and Physiology 4n the 
Medical ¢chool of St. Bartholomew’s Hospital, London. With r21 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


ANTHROPOLOGY. 
ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation, By E. B. TYLOR, D.C.L., F.R.S. Withe 


numerous Illustrations. Crown 8vo. 7s. 6d. e . 
PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to thts Study 
of Nature. By THOMAS HENRY HUX%EY, F.R.S. With numer- 
ous Illustrations, and @bloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 

CLASS-BOOK OF GEOLOGY. By ARcHIBALD 
GEIKIE, LL.D., F.R.S., Director-General of the Geological Survey @ 
Great Britain and Ireland, and Direat@r 
Geology, London, formerly Yurchison Professor of Geology and Miner- 
alogy in the University of Edinburgh, &c. eWith upwards of 200 New 
Illustrations. Crown 8vo. 1%. 6d. 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, PhD., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South GEasington Museum. 
Founded upon Leitfaden für die Agriculture C hemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. | 7s. 


SOLITICAL ECONOMY, ` 


o 
MANUAL OF POLITICAL ECONOMY. By , 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on ‘* State Socialism and the Natiqpalisation of the Land,” 
and an Index. Crown 8vo. 125. ‘e m 

BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M®A., Ph.D., Author of 
t Money,” “ Money in its Relation t® Trade,” &c. Crown 8vo. 6s. 6d. 


MORAL PHILOSOPHY AND LOGIC. 


THE HISTORY OF ETHICS, OUTIANES OF, 
FOR ENGLISH, READERS. By HENRY SIDGV », M.A., 
LL.D. Knightbrif&e Professor of Moral Philosophy in the University 
of Cambridge, Author of,“ The Methods of Ethics,” ‘‘The Principles 
of Political Economy,” &c. Crown 8vo. _ 38. 6d. ee 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Reg, ROBERT JARDINE, B.Qj., D.Sc. 
(Edin.),* @x-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and Improved. Crown Bvo. 6s éd. 

STUDIES IN DEDUCTIVE LOGIC® ®y the late 
W. STANLEY JEVONS, LL.Dy M.A. F.R.S. Second Edition. 
Crown 8vo. 6s. 


ANCIENT GEOGRAPHY. . 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. H INRICH KIEĻERT. Crown 8vo. 
5S 

HISTORY. ° ed 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, MA., LL.D.» late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
x17th Thousand. “i 

OF ENGLISH HISTORY, based qn 

(een’s “Short History of the English People.” BC. W.A. TAPT, 

M.A., Assistant Master, Clifton College. Crown 8vQ. 3s; 6d. 
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NEW PATENT “ULSTER” 
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@ Are Superior to any ever made. 


TION STOVES 





PERFECTLY SAFE, 





HEALTHFUL, a = 
AND DURABLE. Engraved Real Size. 
NO DUST OR SMELL. A NEW ACHROMATIC COMBINATION, 
GULD MEDAL, HEALTH COMBINING THE DEFINITION OF A MICROSCOPE WITH, THE 
EXHIBITION, LONDON, 1884. PORTABILITY OF A POCKET LENS. 
SILVER MEDAL, AMSTERDAM, “If you carry a small Platyscopic Pocket Lens (which every observer of 
1883 | Nature ought to do).”—GRANT ALLEN in Knowledge. 
DELIVERED FREE.*~ The Platyscopic Lens is invaluable to botanists, mineralogists, o? ento 
EASILY FIXED. es. asit focuses about three times as far from the ghet as the 
A ‘oddington Lenses, This allows opaque objects to be examined easily. 
CET age UEG The Platyscopic Lens is made of four degrees of power, magnifying 
: se respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largesi 
: M USGRAVE & 60 field, is the best adapted for general use. 
EE] LIMITED "3 The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames- 
3 


Ann St. Iron Works Price of the Platyscopic Lens, maginted in Te ortoiseshell, magni- 
Belfast; 97, New Bond fring either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 





St., London, W.; and Illustrated description sent free. 



























Paris. 





Pang, e Se Bivol | JOHN BROWNING, 63, STRAND, LONDON, w.c. 





















SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 


NEW LANTERN MICKOSCOPE. 9 S T 
OXYHYDROGEN® or ELECTRIC LIGHT TRAV E IL ER S G 0 M PAN ID N 
(Wright and Newton's Patent.) u 
Se = 
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ANEROID BAROMETE 


e . ` fa bs 2 Py le. 
With Ligne-light this Instrument shows a Flea x5 feet long as sharply as a Dial, and THERMOMETER aecanee and Centigrade Scale 
„Magiœ® Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s Illustrated Price Lists Posted ree to all Parts of th: World. 


Eye magnified 2,500 diams. Is also tè most perfect projecting Micro- 


Polariscope made. Particulars and Report of Royal Microscopic® Society N E G R ETTI Ge ZAM BRA, 


aca i Wk NEWTON & CO è e SCIENTIFIC s##UMENT MAKERS TO THE QUEEN, 
. *> a 
. * @PTICIANS TO THE QUEEN ANB THE GOVERNMENT. j HOLBORN n VIADUCT. o 
MAKERS OF Evry DEACRIPTION @F SCIENTIFIC AND PHYSICAL APPARATUS Byancues :—457 CORNHILL; 122, REGENT STREET. 
FOR COLLEGES, petrro Tons, &c. SPECIAL OPTICAL APPARATUS FOR Photographers at the CRYSTAL PALACE. - 
Poragyscory, SPECTROSCOPY, S&K., FOR SCREEN PROJECTION. @N. and Z.’s Large Illustrated Catalogue, foo Engr&vings, Price ss. 6d. 
3, FLEET STREET LQNDON, ÈC. m TElephone, No. 6583. 
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and the ‘Never 
For ting,’ uite agree with, the justico of the claim.” MAJS 
ee i ou promise nothin; uly je "e 
REV. WM. NICHOLSON. Great ag but wane ko Correspondence and . 
a Office Glasses ang Private Pupila, Prospectus post free from 
_e PROF. BOISETTE, 87, New Oxford Street, London.. ~ 
E ORA EEN posi 
THE MASON COLLEGE, é 
BIRMINGHAM. 


TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY. 


An Examination in Theoretical and Practical Chemistry for the above 
Scholarship will be held in the College on MONDAY and TUESDAY, 
@ctober rx and œ, 1886. 

Further pariiculars may be obtained on application to 


GEO. H. MORLEY, Secretary. 


LEẸDS MECHANICS INSTITUTION 
AND LITERARY SOCIETY. 


WANTED, a SCIENCE MASTER for the Day Schools and Evening 
CĦasses, in connection with the above Institution, to tea’ Theoretical and 
Practical Inorganic and Crganic Chemistry. Previous practical experience 
in Chemical Analysis indispensable. A good disciplinarian. One who has 
had experience ip preparing fur the South Kensington Examination preferred. 
Fixed Salary, £200 per annum, with share of results. Applications, with 
full particulars and copies of testimonials, not more than three in „umber, 
to be addressed to the SECRETARY, Cookridge Street, Leeds, not later than 
November r. Letters to be indorsed ‘‘ Science Teacher.” 








ROYAL AGRICULTURAL SOCIETY OF 


e ENGLAND. 
AGRICULTURAL EDUCATION. 

The Examination of Candidates for the SOCIE1Y’S JUNIOR SCHO 
LARSHIPS, Value 420 each, will take place simultaneously in the Society’s 
Rooms and at the Schools from which Pupils are entered by the Head . 
Master on NOVEMBER 9 and ro. 

Entries close on OCTOBER 15. 

Copies of the Regulations may be had on application to 

12, Hano@er Square, London. H. M. JENKINS, Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8andg9, YORK PLACE, BAKER STREET, W. 
The SESSION will begin on THURSDAY, Octcber 14. 
An Address will be given on WEDNESDAY, October 13, at 3 o'clock, 
by Mrs. FAWCE'IT. 


‘Ladies and Gentlemen admitted on the presentation of their visiting cards. 
B. SHADWELL, Hon. Sec. 











e 
NATIONAL DENTAL HOSPITAL AND 


COLLEGE, 
. 140, GREAT PORTLAND STREET, W. 
eCANDIDATES for the LECTURESHIP on METALLURGY, rendered 
vacant by the death of Mr. ‘A@fred Trebe, are requested to send in their 
applications, with testimonials, addressed to the DEAN, on or before 
October 36. a 


ST. THOMAS’S HOSPITAL MEDICAL | 


. . SCHOOL. | 
AQBERT EMBANKMENT, LONDON, S.E. 

The WgNTER SESSION of 1836-87 will commence on OCTOBER i, 
when an Introductory Address will be delivered by J. S. BRISTOWE, 
M.D. (Lond. F.R S., LL.D., at 3 p.m, 

e TWO ENISRANCE SCIENCE S@HOLARSHIPS of £100 and %60 
respectively, open to all first-yr Students, will be offered for competition. 
The Examination will be held on the 4th, sth, and 6th of October, and the 
subjects will be Chemistry and Physics, with either Botany or Zool@yy #t 
thg optjon of Candidates. 

Spec! Classes af helal throughout the year for the ‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. . 

All Hospital Appointments are open to Students withoutextra@harge.g 

ScholarShips and Money Prizes of considerable value are awarded at the 
Sessional, Examinations, as also several Medals. © . 

e The Fees may be paid in one sum or by instalments. Entries may te 
made to Lechires or eto Hospital Pfactice, and special arrangeme@ts are 

made for Studests entering in their second,or subsequent years; also for 

Dental Students and for Qualified Pr&ttitioners. , , nea: , 

Several medical practitioners and private families residing in the neigh- 
buurhood receive Students fog geslence and supervision, and a register of 

approved lodging’ is kept in the Secretary’s fit. 9 i e 

Prospestusés and all particulars may be obtainedsfrorg the MedicalSecre- 
e 


tary, Mr. GEORGE RENDLE. 
ow. M. ORT, Dean. 
ee? o ' 





LIVING SPECIMENS FOR THE MICROSCOPY. 


- GOLD MEDALawarded atthe FISHERI2S EXHIBITION to - 


HOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Tyerost laria parasitica, with 
description. He also sent out Cristatella muce o, Plumatella repens, 
Fredericella sultana, Cordylophora lacustris, Stephanoceros Eichornii, Meli- 
certa ringens, Anuræa l@hgicornis, Brachionus urceolaris, Volvox globator ; 


aso Hydra, Amæba, Vortic@la, Crayfish, and other Specimens for (Huxleye . 
° 


and Martin’s) Biological Laboratory work. 
Weekly Announcements will be made in this place of Organisms T. B. is 


supplying. e 
Specimen Tube, One nae poi fide. 
a 


Twenty-six Tule in Course of Six Months for bscription yg is, 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


KING’S COLLEGE, LONDON. 
EVENING CLASSES IN SCIENCE. ° 


The following among other Classes will be hig during the Winter 
Session 1886-87 :— 





FJ ATO 

toe we EF. J. Lioy .C.S. 

a Bof. Bentley, F.LS. z 

y J. W. Groves. 

an Oh ponasam: F.C.S. 
Rev. Prof. Wiltshire, M.A. 


Subjects 
Agriculture s. ise så 
Botany ne sas ive jo ee 
Comparative Anatomy and Practical Biolog: 
Chemistry, Theoretica! and Practical ... x 
Geology and Mineralogy «.. fai ass p 
Mechanics... ee sie ore H. Tomlinson, B.A 
Physics, Theoretical and Practical se «. E. F. Herroun. 
Physiology «-. es age nee ee e. J. W. Barrett, M.B. 

For Prospectuses apply to the Secret: . W. CUNNINGHAM, Esq. 
King’s College, Strand, W.C. . ey J ° x espis 


BEAUTIFUL, NEW, AND RARE 
MINERALS. 


Mr. HENSON invites inspection of the large number of Specimens he 
has just received, comprising— 





ARGYRODITE, ZUNVITE, Eriraordinary Fine Crystals of CERUS. @ 


SITE, PYROMORPHITE, DESCLO 
GENTITE, STEPHANITE, FQWLERITE, 
OWAROWITE, Canapa, TOPAZES from Pixg’s PEAK, 
Doubly-Terminated RUTILES. ° 

SCOVILLITE, PRECIOUS OPAL, GARNIERĻTE, FLOS FERRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 

oe FOSSILS, ROCKS, and MICROSCOPIC SLIDES. e 
Collections, Hammers, Chisels, and Blowpipe Apparatus. 

PRIVATE LESSONS AND EVENING, CLASSES, 


CATALOGUES ON APPLICATION. @ 


TE, STOLZITE, AR- 
RED VANADINITE, 
and Brilliant, 





QF 
UNMOUNTED OBJECTS FOR THE 


x1 Series of Diatoms (12 tubes in each), at 3s. egch series. 
46 i Varicus Objects (12 to 36 in each) at 2s. ditto. 
S. LOUIS'S SERIES OF Sol NTED OBJECTS. 
43 Series, twelve (3 by 1) slides in each, at ss. each Series. roth Series of 
selected Diatoms ready. . 
36 Pages, New Detailed List, post free for One Stamp- 


SoLE AGENT: WM*WEST, 15, Horton Lane, Bradford. 





ZEISS MICROSCOPE STANDS inST@CK e 


Verified Objectives, ordinary 


in handsome Nickel mounted Cabinets. 
i HUME, Optician, Ipthian 


and the new Apochrematic. IRgst, W. 
Street, Edintgrgh. e K 


I2 BEAUTIFUL MICROSCOPIC SLISES OF , 
AUSTRALIAN POLYZOA. 


Carefully Selected and Named Specimense 


MOUNTED OPAQUE FOR BINOCULAR, AND IN BALSAM FOR 
SPOT LENS. A CHOICE AQDITION TO A CABINET. am 
The 12 Slides post free@in Box for “os. od. 


EDWARD WARD?F.R.M.S# 
249, OXFORD STREET, YANCHESTER. 


THE “HANSA,” “> 


Publishedsince 1864 in Hamburg, is the only indef€ndent pro&ssional paper 





[503 e 





4to at leagt ; frequent supplement: ‘and drawings. 
preceding numbers of the year furnished subsequently. | Pric&r2s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; 
affatement for 3, 6, 12 months’ insertion. Business Offiee: Aug. Meyer ga 
Dieckmann, Hamburg, Alterwafl, 28. Edited by W. von Freed M.R., 
Hamburg, Alexander Street, 8. e e o ‘ 
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No Boiler. 
No Explosién. 
Nô Danger. e 


No Nuisance. 





att Yetjuires nb, | 
Skilled Labour, . 
‘Little "Attention, 

“ SmalPCost to Work. 





9. 
CHEMICAL, APPARATUS, Wholesale, 


Retail, for Colleges, Schools, and Chemical Works. New Catalogue of 
9o pages and 5ao clear Illustrations, post free, 2d.—WILLIAM 
HUME, 1, Loghian Street. Edinburgh. 


Now Ready, Price 6s., Vol. XXL, New Sgies Vol. I. Part x, October x8 6. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, NORMAL AND PATHOLOGICAL. Conducted 
by Profs. HUMPHRY, TURNER, and MCKENDRICK 

Contengs.—1. Rhythm and Innervation of Heart of Ser-Turtle. By T. 
$ Wesley Mills, M.D. (Plate I.)—2 Relation between Convergence and Ac- 
commodation of Eyes By E. E. Maidox, M B —3. Apparatus for Tracin 
Orthogonal Projecti®hs of the Skull. By W. Matthews, M.D (Plate II. 
—4. Action of Benzoyl-Ecgonin. By Ralph Stockman, M.D.—5_ Ossicle 
gcasionally found on Posterior Border of Astragalus. By E. H. Bennett, 
M.D.—6. Skull of a Nevajo Child. By R. W. Shufeldt, M. D.—7. Double 
Superior Vena Cava with Le‘t-sided Arrangement of Azygos Veias. By R. 
Howden, M B.—8. Deficiency of Left Half ofa Dorsal Vertebra ; and g. Di- 
gastric Muscle arising from Lower Border of Inferior Maxilla. By K. W. 
Reid, M.D.—z0, Brain in Case of M tor Aphasia. By B. C. A. Windle, 
M.D.—11. Man’s Lost Incisors. By B. C. A. W.ndle, M.D ,and John 
Humphreys, L.D.S.1.—r1z, Rare Abnormality of Large Arteries of Heart. 
By Vé Arbuthnot Lane, M.S. —13. Osteologicil Note upon Young of Geo- 
_ coccyx califomiagus, By R. W.@hufeldt, M.D.—r4. Myolory of Limbs of 
Dasyurus viverrigus. By Alex. MacCormick, M.D. (Pla e IIT.)—15. Intra- 
peri®@ fea! Blood-transfusion, and the Fate of Absorbed Blool. By William 
Hunter, M.D.—16. RB rve-Supply of Mu culys Sternilis. By D. Wallace, 
M.B.—17. Flat-Foot and Plantar Arch. g@y Prof. Humohry. (Plat: IV.) 
—18. Naegele Pelvis By Dr. Griffith. 
19, A New Theory of Hearing. By Prof. W. Rutherford. 
WILLIAMS & N RGATE, 14, Henrietta Street, Covent Garden, 











e 
London ; and go, South Frederick Street, Edinburgh. 
THE ENCOMOLOGIST’S MONTHLY 
* MAGAZINE. 
Price Sixpences Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. BARRETT, J. W. Doucias, R. McLacutan, F.R.S., 
e E. SAUNDERS, F.L.S., and H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles, 

Subscription—Six Shillings per Volume, post free. The volumes com 
mence gvith the June number in each year. 

Vols. I. to VI. (strongly bound in cloth) may be obtained by purchasers of 
thfentire set to date, at the increased price of ros. each; the succeeding 
vols. may be had seyaragely or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 
.B.—CommuMcations, &c., should be sent to the Editors atthe abave , 
address. i 
° SIX PRIZE MEDALS 
AWARDED FOR GE®LOGICAL COLLECTIONS 
G :ologica} Collectionsespectally adapted forTeaching as supplied to Science 
r rt Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving ffm all parts for selection of 
A Single Specimens. i 
i d ROCK SECTIONS AND ROCK SPECIMENS: 
: The Largest Variety in England. 
* New Catalogues and Lists on appli€ation to— š 
e 
P e e JAMES R. GREGORY, 
88, CHARLOTTE. STREET, FITZROY SQUARE, LONDON, 
e Established 27 Yearsin London. 
$ 7 On the zst of every Month, price Sixpence. 
-_ 
THE*ENTOMOLOGIST: 
ry AN ILLUSPRATED JOWRNAL OF BRITISH ENTOMOLOGY. | 


“Edited py Joux T. CARRINGTON, 


e e With the Assistance of 
FrEepERICk Bonp, F.Z.S. Joun A. Power, M.D. 
Epwafp A. Fires, F.L.S. J. Jenner WEIR, F.L.S. 
e ° F. Bucuanan Wuite, M.D. 


Contains Articles by well-known Entomologists on all Branches of the . 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on | 


© Habits, Lifg-Histories; occurrence of Rarities, &c.; there are Monthly 

ists of Duplicatesand Desiderata. e 
Num&ous WogpcuT ILLUSTRATIONS, to the printing of which especial 
“ttentio# is given, 
GRAPH@D PLATES, 
Bas SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 

ee 
"e e 

. e 


e’ 


With Note by Prof. Humphry. — ' 


and occasional LITHOGRAPHED and CHROMO-LarHo- 
e 


celleat Copies of the actual, natural Hand@rriting, a! c 
of Drawings, Music, even of laborate Sketchef,*Pro- 
u grammes, Plans (up to Double-Elephanize), SRortbandPfa.d 
| Type-Writing are easily, quickly, ang cheaply prodtucd by tye 


‘AUTOCOPYIST 


' Very fluid ink, used with ordinary pen and paper. Auto-Circularsresemb e 
written letters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., e 
72, London Wall, I.ondon,and 52, Princess Street, Manchester. 


MOORE BROTHERS, 
' OSTEOLOGISTS, DISARTICULATGRS? ETC., 


i 15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
| Disarticulated Skulls of Mammals, Birds, Reptiles, and Pish. 


' Bx 
'e 


“THE HORSE AND HIS RIDER,” 


A STUDY IN COMPARATIVE OSTEOLOGY ; 
And other Specimens, exhibited at the LIVERPOOL INTERNATIONA) 
EXHIBITION, Gallery A. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensiveiy among 
Landowners, Farmers, Resident Agents, and oth@rsinterestedin the 
management of land throughout the United Kingdom. " 

The AGRICULTURIST is published every Wednesdaygafternoon in time 

+ for the Evening Mails, and contains Reports of ail the principa? British and 

Irish Markets of the week. 
Thespecial attentionof Land Agentsis directed to the AGRICULTURIST 
| as one of the best existing papers for Advertising Farmsto be Let and Estates 


: for Sale. . 
' Advertisers addressing themze'ves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance. 135. 
'  Offices—377, High Street, Edinburgh ; and 145, Queen Victegia Street 
| London, E.C. Money Orders payable to C. andR. ANDERSON. 


HOW & CO.’S 
| Geological Transparencies for the Lantern, 


Descriptive Catalogue on Application. 
WALKER’S SPECIFIC GRAVITY BALANCE F@R ROCKS 
AND MINERALS, 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. 
i MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Groni es, 
i Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, T¥achytes, 
Andesites, Porphyrites. Rhyolites, Lavas, Ashes, Gneiss, Schists, Yin e- 


stones, &c., price rs. 6d. each. © 
JAMES HOW & CO., 73, FARRINGDON STRET, Loxpvon 


|ROCKS, MINERALS, FOSSILS. 
| P. E. BUTLER, 


| Assoc. R. S. Mines Lond., M.A. Oxon., L.S8A. Lond., &c., 
| Successor to the late R. TALLANG, è 


! #80, BROMPTON ROAD, LONDON, S.W. 

| Students’ Cabinets (novel design) of Roc&s, Minerals, or Fossils, 120 speci- 

le e mens, from 30s., or of Recent Shells, 120 Genera, 42s. 

Cornish Minerals a Specialty. Characteristic Rock-sections from 1s $d. 
APPARATUS SUPPLIED. LESSONS G\VEN. 

1 A Fine Series of the newly described ST. ERTH PLIOCENE 

including TunicaTa and@®HogotTuoria. 
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FOSSILS, 





sAN, 
INFALLIBLE 

ach a alld at REMEDY * 

‘or BAD LEGS, BAD BREASi8, QLD WOUNDS, SORES and 


IĻCERS. If effectually rubbed ch {he Neck awd Chest, it cures 
i JORE THROATS, BRONCHITIS, COYGHS and” CQLDS; and for 


‘GOUT, RHEUMATISY, and ll Skin Diseases it is Unequalled, 
i 
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.  PROÑESSOR.TAIT’S WORKS. rae R. & J. BECK’S e, 


A In Crown So, Otgth, Pee 7s. 6g? e 
. PROPERTIES OF MATTER |NEW'MICROSUOPE,-. 
“THES STAR.” 


. By'P. @. TAIT, M.A., Sec. R.S.E., 
° PRICES. PaE S 


Formerly Fellow of St. Peter’s CBllege, Canfbridge, Professor 
of Natyral Philowephy in the University of Edinburgh. 
Stand, with 1-in. bject- 
glass and r Eye-piece ... 42 2 0 


Contenrs*-eIntroductory.—Some Hyfotheses as to the Ultimate Struc- 
ture of Matter§—Examples of Terms in Common Use as Applied to Matter. 
—Timeeand Spa#@.—Impenetrability, Porosity, Divisibil€y.—Inertia, Mo-, 
biligy, Centrifugal Force.—Gravitation.—Preliminary to Deformability and 
Elasticity.—Cognpressibitigy of Gases and Vapours.—Compression of Liquids. 

Stand, with 1-ine ande }-in. ® ° 
Qbject-glasses ves ane eee 8003 0 
Stand, with 2 Eye-pieces, 4-in. 
and j-in. Object-glassey, 
Fine Adjustment, Iris Dia- 








—Cogpressibility and Rigigity cf Solids.—Cohesion and pl 
Diffusion, Osmose, Transpiration, Viscosity, &c.—Aggregation of Particles. 


By the SAME. In Crown 8vo, Cloth, Price 6s. 


LIGHT. 


Conrenrs:—Sources of Light.—Theories of Light.—Propagaticn of Light. 





—Speed of Light.—Reflection of Light —Refraction of Light.—Absorption phragm, Double Mirror, in ° 
and @luorescence.—Jnterference.—Double Refraction and Polarisation, &c. a Case aa they ae C4 a0 
Edinburgh : ADAM & CHARLES BLACK. London: LONGMANS. > F re e 
- = — | `z a ull Descriptive Pamphlet sent 
Just Published, Post 8vo, Cloth, Price 2s. Gita ee ò 
e 


TOBACCO: A Farmer’sCrop. By PHILIP 
MEADOWS TAYLOR. 
Contents :—Introduction of Tobacco into Europe.—The Régie Nationale 
des Tabacs in France.—Tobacco Cult.vation in France.—Syggestions as to 
the Pecisiey of Tobacco Culture being introduced in Great Britain. 


London: EDWARD STANFORD, 55, Charing Cross, S.W. 


R. & J. BECK, 68, Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. e 





e On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BRITTEN, F L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. — s , 
Price 1s. 32. Subscription for One Year, payable in advance, 12s, 
London: WEST, NEWMAN, & CO.. 54, Hatton Garden, E.C. 


s 
ondhand), Miscellaneous, Re- é i 
B oor Secondhan A and Foreign Bookseller, 319, W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Goswell Road, London, E.C. Catalogue free on receipt of iwo stamps. Excellence of Construction of Mathematical Instruments. 
e Libraries, Old Books, and Parckments purchased. i Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C; è 
° a 





| Mathematical Instrument Manufacturer to H.M. Government, Council of v 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Suryeying Instruments © 
of Every Description. . 


Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price gist Post F. vee, 























A NEW BOOK BY THE REV. J. G. WOOD. 


THE HANDY NATURAL HISTORY. . 
BY THE REV. J. G WOOD ‘ 


, 
Author of ‘“ Homes without Hands,” &c., &c, With 224 Engravings. Small 4to, 8s., Cloth Boards, @ilt Edges. A 
A capital book for young people. Written in Mr. Wood’s happiest vein, it gives an enormous amount of agcurate and 
interesting information about the life and habits of animals and birds. It is also written with the serious purp@&e of showiag . 


how wondefully the Creator has adapted the bodies of these different creatures to their habits and needs. 
o 





. . Seasonable Delicacy—With Stewed Fruit. U 


BROWN & POLSON’S CORN FLOU 
AS BLANC-MANGE, CUSTARD, OR BAKED PUDDING. 


NOTE —Purghasers should insist on being supplied with BROWN & POLSON’S coRy? FLOUR. Inferior kibds. 
_ @ asserting fictitious claims, are being offered. ° 
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—_8—e-— e 
ë A NEW AID TO THE STUDY OF THE STARS. 7 MINERALS AND STONE 
` Jusi Published, i IMPLEMENTS. . 


P H l L | P g’ p L A N l S P H E R E ae BRYCE WROT ated to call the attention of his Clignts angl Re 


; ; | g 
. Showing gt a glance the Principal Stars visible from our Latitude for every ; MINERALS AND STON® IMPLEMENTS, 
“hot in the yea®; alẹ the position of the Sun on the Ecliptic for from which single specimens can be selected .@ 
every day, with the time of Sunrise and Sunset. 1 Elementary Collections of Minerals, Fossils, and Rocks from £r upwards, £ 
1 
I 


The Stars are cle@rly rinted in white on a dark ground. @ N. B.-T hese Collections obtained th® Prize Medal, 186 ° 
Handsaħely and strongly made, with full explanations. Price 2s. ! GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 








è 
+ PHILIP & SON, 32, Fleet Street, Landon; ande45-51, South e e °- 
GEORGON PR ON he Street, Liverpool. i BRYCE-WRIGHT,* _, 
` = 7 P a- Mineralogist and Expert in Frectous Stones 
e New Book, Just Pyblish'd, 3s. 6d. g S 204, REGENT STREET, LONDON, W. o. 
REV. F. G. JENYNS’ BOOK ON BEES: | ———_ 7.0.3 - è 
Their History? Pa and In@incts. The First Principles of Modern | BE RKHAM PSTED SCH OOL, RE RT S. 
Bee-keeping. "Published ‘af the request d she British Bee-Keepe@s’ e Twenty-eight miles from Euston. Good Scholarship an& Exhibitions. 
Association ? a . œ Laboratory, heated swimming, bath, workshop, &c. 452 per nnum. 
WELLS GARDNER, DARTO®’, & CO., Paternoster Buildings. Address, Head-Master. — s Š e p” 
7 e ee e 
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© 2 e Ce. 
SUBSCRIPTIONS TO “NATURE” äl. ORME & 00.: 
- E AR 23 ¢ j ace 
iS mee ee m6 | 68, BARBICAN, LONDON. °, 
Quafterly 2... Boe oa oane 6 7 6 o. ? 
To the United States, the Continent, &c. :— oe i 
. i ! MANUFACTURERS 
a Nearly’ ai ere he Ha ee as * . . 30 j j 
Half-yearly ... 2... eee . .I5 6 1 HNN | e AND ° ce 
Quarterly... 8. 1 1 1 ee -. 80 IMPORTERS: 

To India, Chir, and Japan :— nt . i eae a è 
MOAT s oe soe moo SS ens 2 * 32 6 Scientific Apparatus 
Half-yearly . soaa ee ee ee 16 6 | f 
Quarterly . so ee 8 6 | AND 

CHARGES FOR ADVERTISEMENTS. CHEMICALS. 
* Three Lines in Column 2s, 6d. 9d. per yan after. , fi = 
x Se e 5 j 
One-Eighth Page, oF Quarter Column. . ^ .0 i 6 i | BAKER S 
Page, or Half a Column. ..... I I5 O 
epee ea aa 3 5 0 ve PATENT CALORIMETER» 
Whole Page... 1 1 ee te ee ee ee N 
Money Orders payable to MACMILLAN & CO. Pe A NEW APPARATUS ; 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. Shae For demonstrating to Science 
—e , ine Classes problems in Specific 
BDigry of Societies E EU Heat. 
’ ° LONDON i 
e 


WEDNESDAY, OCTOBER 13. 


Roya Microscopicar Sociwty, at 8.—Trichodina gs an Endoparasite: 


e-Zeiss New Objectives 


if’ LAMPs. 


PATENT 


* Gilico-Carbon Acldless 


BATTERY 


FOR 


MICROSCOPIC work, 
All complete £5. 


COXETER & SON, 


4-6, Grafton St., GowerSt. 
LONDON, W.C. 


SPECTACLES VY, OPHTHALMIC: 
IRREGULARITIES. 


Ophthalmic Optician, received the HIGHEST and 
antedfor SPECTACLES in LONDON, International 


T. B. Rosseter.—Desiccation of Rotifers.—The 
and Eye-pieces. 














W. JOHNSON 
ONLY AWA 
Exhibition, 136% 


Patronised by the most eminent Oculists and Medical Men. 
Ww, JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. 


- s Remarks on Spectaclesg’ post-free. 


oO ops 
THE LARGĘST AND 


Wr 
LANTERNS & SLIDES. 


ST STOCK IN THE 
2 KINGDOM. 
ON SALE OR HIRE. : 

Be “EUPHANERON LANTERN,” ®ith the W four-wick Lamp, 
Is unsurpassé@ior power, poMability, and price, £4 4s. 
SRECIAL ATTENTION is called to the great advantages 
offered to°Hireys of SYfides by Wha's £2 2s. Yearly Subscription, 
and also to the 


tery favourable terms upon which Slides pur- 
chased ef E. Ga Wood may be exchanged. Full particulars 
will be found im Wood's New List of Slides and Lanterns. 
Lost free Sor One Stamp, 


- E. G WOOD, 
744 CWMEAPSIDE, LONDON ; AND 
HORNE, -THORNTHWAITE, & WOOD, 
i e 41g, STRAND, LONDON. 
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| bak For full particulars write to the 
iP) Ute 
al E.S 


SOLE AGENTS— 


T 3J. ORME & CO, 
== 65, Barbican, London, E.C. 


Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 


SECOND EDITION, 
. GRIFFIN’S 


CHEMICAL HANDICRAFT: 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTÒĀVE. 
Demy 8vo, 480 pp., Illustrated wit® 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 



























































OHN J. GRIFFIN anp SONS, 22, GARRICK STREET, o 


LONDON, W.C. 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. ' 


RECENT SHELLS, CRUSTACEA, ECHINODERMS 
CABINETS, GLASS-CAPPED BOXES, 3 
GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, &c. 
2 


e s 
THOMAS D. RUSSEL 3 
PEIZE MEDALLIST, HEALTH EXHIBITION, 

78, NEWGATE STREET, LONDGN,®E.C. 


MORPHOLOGY OF THE CRUSTACE Æ 


The foll&ving interesting and rarely-obserted objects, stained and rousted 
in balyam without pressure, rs. 8d, each :— 
. The Cufious Zoča $f “ Porcellana platycheles.” 
epo- of Plated Lobster, “ Galaghea.” 
o. of Great Edible Crah, “ Cancer pagurus.”# 
Do. of Shore Crab, “ Carcinusgmzenas, ” 
Megalope Stage of ditto. 
Young of Hermit Crab, “Pagurus ber®hardus.” 
Zoéa of Prawn, and Mysis Stage of ditto. 











. SINEL, & CO., JERSEY. -à 
Complete Catalogue of Specimens for Museum, Laboratory, and Microscope, 
° Two Stamps. [467 
LJ ee 
È i % 
e 
$ e 
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, À R STUDENT ` 
Sae TEXTBOOKS FO TUDENTS.. `. 
l. ° e 
. NAFURAL PHILOSOPHY. BIOLOGY S continued. 

Applied Mechanica: an Elementary General | A Toxt-Bookeof the Physiological Chemistr 

I&roduction to the Theory of Structures and Machines. By JAMES OF THE ANIMAL BODY. Including an Account of the Chemital 
ee J, SOTTERILL? F.R.S., Associate Men@er of the Counci) of the Changes occurring in Disease. By GAMGEE, M.D., F.R.S., 
bd Ingitution gf Naval Architects, Associate Member of the Institution of Professor of Physiology in the Victoria University, the Owens College, 

A ce Engineers, Prolersor os Applied. Mechanics in the Royal Naval Manchester. 2 Vols. 8vo. With Hlustrations A a i 

ollege, Greenwech. edium 8vo. 18s. e . LL, in the press. 

A Text-Book of the Prpeiplee of Thysics The Fertilisątion of Flowers. Be Professor 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- PEREN P a p Ste j 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- HERMAN Di IN, A Profenor of Biology in Univartiey College, 
tions. Second Edition. Revised and Enlarged. Medium Bvo. 21s. Dundee With a Preface by CHARLES DARWIN, F.R.S. With 

The Kinematics of Machinery. Outlines of nu-nerous Illustrations. Medium 8vo. 215. 

é a Theory of Machines. By Professor F. REULEAUX. Translated A Dictionary of Economic Plants. Their 
and Ta@ited by Professor A. B. W. KENNEDY, C.E. With 450 History, Products, and Uses. By JOHN SMITH, A.LS., &c. 
Illustrations. Medium 8vo. ars. 8yo. 145 e 

Spectrum Analysis. Lectures delivered in 1868 
before the Society of Apothecaries of London. By Sir HENRY E. M EDICI N E. 

@ ROSCOE, LL.D. F.R.S., Br sfessur of Chemistry in the Owens Col- A Text- Book of Pha?*macology, Thera- 
lege, Victoria University, anchester. Fourth Edition, revised an ` . ` s F . T 5 
coxiderably enlarged by the Author and by ARTHUR SCHUSTER, FON TG, Dae ERCP Ee pattie Pee od 
F.R.S, Ph.D., Profess r of Applied Mathematics in the Owens College, Lecturer on Materia Medica at St. Bartholomew's Hospital; Examiner 

e Victoria University. With Appendices, numerous Illustrations, and in Materia Medica in the University of London, in the Victoria Uni- 
Plates. Medium 8vo. ce v : g yomty and in the Royal College of Fliysicians, London; late Examgner 

Electrostatics an agnetism. Reprints of in the University o; Edinburgh. apted to the Unite | States Pharma- 
Pape on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., copæim by ERANCIS H: VILLIANS, MLD.: goston, Alass: Second 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 3vo ase P Cii pRa 5: catum, 
Natural Philosophy in the University of Glasgow. Second Edition, 3 . 3 à e 
Medium 8vo. 18s. Tables of Mgteria Medi&a: a Companion to 

the Materia Medica Museum. By the same Author. With Ilustra- 
A ST RO N O M Y. tions. New Edition Enlarged. 8vo. Ios. 6d. 

Popular Astronomy. ,By S. Newcoms, LL.D., Tert Book or Patholobical. on and 

Professor U.S. Naval Observatory. With 1r2 Illustrations and 5 Maps É È S. By Profespe ERD ZIEGLER of Tübingşn. 
. ition, revised. 8v». ‘ Translated and Edited for English Students by DONALD MAC- 
OE the Stars; Second Eien revised: es rae ALISTER, M.A, M®., B.Sc, F.R.CP., Fellw and Medical 
s C H EM | ST RY Lecturer of St. John’s Coliege. Cambri&ge, Physician to Addenbrooke’s 
. Hospital, and Teacher of Medicine in the University. With numerous 
Inorganic and Organic Chemistry. A Com- | part GRNERAL PATHOLOGICAL ANATOMY, ras. 6d. 

lete Treatise on Inorganic and Organic Chemistry. By Sir HENRY Part I].—SPECIAL AL ANATOMY. alice = 

a ROSCOE, PRS and Professor G SCHORLEMMER, F.R.S. PH SE kaar SOIL in oe Seereee 

ith numerous Illustrations. Medium 8vo, 
Vols. I. and IIL—INORGANIC CHEMISTRY. 
Vol. L—The Non-Metallic Elements. ars. Vol. I. Part L—Metals. GEOLOGY.” 
18s. Vol. II. Part II.—Metals. 18s. 

@ Vol. III.—ORGANIC CHEMISTRY. Two Parts. 21s. each. Text-B>ok of Geology. By ARCHIBALD GRIKIE, 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic LL.D., F.R.S., Director-General of the Geological Survey of Great 
Chemistry. With numerous Illustrati ns. Medium 8vo. 21s. each. Britain and Ireland, and Director of the Museum of Practiral Geology, 

Vol. IV.—Part I. ORGANIC CHEMISTRY, continued. London, formerly Murchison Professog of Geology and Mineralogy in the 
[Zn the press. University of Edinburgh, &c. With numerous Illustrations. Sec@hd 

Elements of Chemical Physics By Josian Edition. Fifth Thousand. Revised and Enlarged. 8vo. 28s. 
COOKE, Junr., Erving Professor of Chemistry and Mineralogy in A Treatise on Ore Deposifs. By J. ARTHUR 
arvard University. Fourth Edition. Royal 8vo, 21s. PHILLIPS. F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Elève de 

A Manual of the Chemistry of the Carbon l Ecole des Mines paris; Author of “A Mantal of Metallurgy,” “The 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- Mining ane Met urgy o Gœ and Silver,” &c. With numerous 

e TEMMER, P BiSa proteser of Sree in the Victoria University, | Ueto ge ae 
the Owens College, agchester. With Illustrations. 8yo. 148. i / è 

* The Elements of Thermal Chemistry. By ' POLITICAL ECONOMY: 

M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prælectorof The Princgples of Political Economy. By 

e Chemistry in Gonville and Caius College, Cambgdge; Assisted by Professor HENRY SIDGWICK, M.A, LL.D., Knightbridge Pro- 
DAVID MUIR WILSON. 8yo. ras. 6d. fessor of Moral Philosophy in the University of Cambridge, &cy Atghor 

of ‘*The Methods of Ethics.” 8vo, 16s. 
r ` BIOLOGY. Political Economy. By FRANCIS A. WALKER, 

A xt-Book of Physiology. By MICHAEL M.A.@Ph.D., Author ofẹ Money,” “Money in its Relation to Trade,” 

° N ie) MDa. See RS $ a of Piysiology in the University &c. 8vo. 10s. 6d $ ee 
of Cambridge. itl ustrations. Fourth Edition, revised. 8vo. 21s. k 

Elements of the Gomparative Anatamy of MENTAL ND MORAL - 
VERTEBRATES. @Adapted from tre German of ROBERT WIE- PHILOSOPHY s 
DERSHEIM, Professor of Anatomy, and Director of the Institute of A 5 
Human and Comparative Anatomy in the University of Frjgburg-in- The Methods of ethics. By Professor ENRY 
Baden. By W. NEWTON PARKER, Professor of Biology in the SIDGWICK, M.A, LL.D.€ambridge, &. Third Edition. 8vo, $ 

e o University Colle eof South Wales and Monmouthshire. With Addi- A Supplement to the Second dition, contgjping all the importani 
gons sby ine A ca o anaa With Two Hundred and Seventy | Additions and Alterations in the Third Edjtion. Demy 8vo. 65,6 

A Treatise on Gomparative Etnbryology. Critique of Pure Reason. By [mmgvurf KANT. 

e By F.M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of Jrinity In commemsration of the Centenary ofig first Publication: Translated 
College, Cambridge. With Illustra%ons. Secend Edition, reprinted R Nome. ee ncaa a b an Misto ical Introduction by 
f: : AN : e S aU $ 5 . 5 a 5 
w inont laa: from thg First Edition. In 2 vols. evo Vol. I. 38s. Vol. L H IST RICAL INTRODUCTION, by Luswic Nort; &e. 

Elements of Comparative Anatomy. By 4 Vior the convenience of studen's these volumes are now cof sepayately. 
Profes or CARL GEGENBAUR. A Translation by F. JEFFREY Of Prof. Max Miiller’s t¥anslation of the “ Critique gf Pure Reasan,” the 
BEL&@, B.A. Reviged with Preface by Professor E. RAY LAN- Pimes says :—'' Through this translation Kant’s work has for the first time 
KESTER, F.R.8.9 With numero@glllystratiuns. 8vo. 218. become international—the common property of the whole world.” 

slig property of th w 
. ° ? F ae ** Other Volumes to follow, e P . 
j MACMILLAN & CO., LONDON. . e , .. 
. è (d Fs f} | e oe ð e 
a e 
. e 
e e ? Á e Py 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































e 
a 
C] 
eo 
e ° 
e 
o 
e e 
ee 
oe 
o 
e 
e 
ee 
e 























































































































. . A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


= 
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[PRICE SIXPENCE 








e Registered as a Newspaper at the General Post Office) 


—2— = 
(All Rights are Reserved 





“OWENS COLLEGE, 
** MANCHESTER, 
e A : 

BISHOP BERKELEY FELLOWSHIPS. | 
| 


Le (Value £100 for one yekr, and renewable for a second year.) 
f e P 

® Two are offered for Award in Dfécember next. Applications must be sent 

to the REGISTRAR on or bgfore NOVEMBER 15. Evidence of ability to : 

Prosecute some special study or research imany of the following subjects must 

be'presented :— e | 


1. Classics. 
e 2. English Language and Literature. 
3. History. 
4. Philosophy. 
@5. Pure Mathematics. 
6% Applied Mathematics. 
7. Engineering. 
. 8. Physics. 
9. Chemistry. 
10. Botany. 
° ir, ZBoldhy. 
12. Geology (including Palæontology). 
%3.@Physiology. 
° e 14. Pathology. 
15. Pharmacology. 


e 
A Statement of Conditions will $e fogwarded on Application, 
HENRY WM. HOLDER, M.A., Registrar. 


NEW ‘ereif0scoric ATTACHMENT FOR LANTERNS 


(NEWTON’S PATENT), 


(Suitable for any Lantern) 
Shows ordinary 3 X 1 Micro- 
scopic Objects 8 feet in dia- 
SA @® meter wit Lime-light, bril- 
H @liantly illuminate®, 
M defined to the edge. 
_ Any ordinary Microscope Ob- 
jectWes may be used with it. 
ae hair, on Flea, or other 
Small Insect, shows clearly and 
distinctly on Screen. Will show 
transverse Striations in ‘Trachea 
of Dytiscus, spiral formation of 
Blowfly’s Tongue, &e., &e. 

Complete with Sub-stage Con- 
denser, and Double Achromatic 
Objective, Rotating Diaphragm, 
Best Workmanship throughout, 84s, 

3. Fieet Street. 
Lanterns, Scientific and other 









e È 

Rack Adjustment for Focusing, &c. : 

Can be seeg at work y intending Purchasers at 

For Particulars of Newton’s Patent Magic n 

Slides, Polarisc®pes, Microscopes, and Micro-Polariscopes for Screen Pro- 

jection, ỌOpt&al and Electric nterns, see Catalogue of Projectign 

Apparatus, Four Stamps. SILVER MEDAL INVENTIONS EXHIBITION, 1885. 
6 


. 2 — e 
NEWTON,& CO., 3, Fleet Street, London, E.C., 


Opti@ians towehe Queen and Government, Makes of every Description of 
Scientifiqgand Physical Apparatus for Coll! ‘ges, &c. Special Apparatus 
e for Polariscop® Spectroscopy, &c., for Screen Projection. 


a Fud! &lustrated C aiglognes 6 Stamps. 
Se 

e e 
° 
c e 


and sharply 


BROWNING’S PLATYSCOPIC LENS. 





Ea g) 





Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””"—GRANT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or eətc- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses, This allows opaque objects to be examined easily. F 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Ti ortorseshell@magni- 
ying either 10, 15, 20, or 30 diamet&s, 18s. 6d. each power. 


Illustrated description sent free, 


JOHN BROWNING, 63. STRAND, LONDON, W.E. 


TRAVELLER'S ° COMPANION, 


Ss SSS 



































































= ——— sa e 
AREROID BARQMETER with Altitude Scale, COMPASS, with Patent 
ial, and THERMOMETER having Fahrenheit and Centigrade Sce. 
e Price 5 to 8 Guffneas. ° 
Illustrated Price Lists Postg Free to all Parts P the Higa. 


NEGRETTI &' ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKER® TO,THE QuEER, 


e 
HOLBQRN VIADUCT. *. i 
BRANCHES :—45, CORNHILL; 12, REGENT STREET. 
e Photographers at the CRYSTAL PALACE. . 
N and Z.’s Large Illustrated Catalogue, 1200 E-ngrayings, Price 5s. 6d. 
l t Telephone, No 65835 


$ e 





ING’S COLLEGE, LQNDON.—Evening 
University. Lectures.—The following Special Courses of Lectures, com- 
mencing OCTOBER 25, will be given during the @isuing Winter at this 

® College :—“F ench Liter@ure fron 1815-48,” Pr@f: MORIARTY, B.A; 
e “Tron and aie” W. GP McMILLAN, #tsq-, F.C.S.; “Geometry of 
Newton.” Prof. Huvson, M.A.® “Roman, gtruscan, and Græco- 
Raman Monuments in the British A haseum,” Prof. Warr, M.A. 5; 
The Nibelunge@@d,” Prof. Bucur, Ph.D. For particulars apply 

to J.a% CUNNINGHAM, Sec. e 


i l 
LEEDS MECHANICS’ INSTITUTION 
: AND*LITERARY SOCIETY. 


LJ 

“WANTED, a SCIEN@E MASTER for the Day Schools and Evening 
Classes, in connection with the above Institution, to teach Theoretical and 
Practical Inorganic and Organic Chemistry. Previous practical experier@e 
in Chemical Analysis indispensable. A good disciplinarian. One who has 
had experience in preparing f r the South Kensington Examination preferred. 
Fixed Salary, 4200 per annum, with share of results. Applications, with 
full particulars and copies of testimonials, not more than three in Lumber, 
to be addressed to the SECRETARY, Cookridge Street. Leeds, not later than 
Movember r. [gettersio be indorsed ‘‘ Science Teacher.” 








UNIVERSITY OF GLASGOW. 
will be opened with an Introductory Address by 


Theghtediqal Session 
Prof. MACLEOD. on TUESDAY, October 26, 1826. Full particulars as 
to the Course of Education, and as to the Preliminary Examination required 
to be passed by Students before beginning Medical Study, may be obtained 


by applying to Mr. YOUNG, M.A, Matriculation Office. 


WANTED,—Experienced and fully-quali- 
fied CHEIST for Public Analyst Laboratory.—Address, with par- 
ticulars, references, and salary expected, to No. 929, KEITH & Co., 
Adverti-ing Agents. Edinburgh. 


SUNDAY LECTURE SOCIETY.. 


President: 
THOMASe HENRY HUXLEY, Eeg, LL.D., F.R.S., F.L.S. 
g Vice-Presidents : 
Professor Alexander Bain, LI. D. Right 
The Right Hon. the Earl of Dal- K 
housie, K.T. 
Warren De La Rue, Esq, M.A., 
D.C.L., F.R.S. 
Edward Frankland, Esq., D.C.L, 
Ph. D., 


James Heywo-d, Esq, F.R.S. 
F.S.A. : 








Won. Lord Hobhouse, 


: Benjamin ‘Ward Richardsen, Esq., 
George John Romanes, Esq , M.A., 
LL.D.. F.R.S. 
Herbert Spencer, Esq. 
J-hn Tyndall, Esq., LL.D., F.R.S. 


‘The Lectures at St. George’s Hall, Langham Place, each Sunday afternoon, 
at @ o'clcck precisely. _ Twenty-one Lectures (in three series), ending 
March 20, 1887, will be given. 

The first Lecture will be on October 17.—WM. LANT CARPENTER, 
Esq., B.A, B.Sc., on ‘' Sunspots, and their Connection with Terrestrial 
Phenomena” (with oxy-hydrogen lantern illustrations). 

Members’ Annual Subscripticn, 41. due October 1- 

For Tickets and Lists of the published Lectures apply, by letter, inclosing 
Remittan®, ‘to the Hon. Treasurer, WM. Hensy Domvitre, Esq., 15, 
Gloucester Crescent, Hyde Park#W. 

Payment at the Door, 1s. (Reserved Seats), 6d., and 1d. 





INVENTIONS EXHIBITJON—GOLD MEDAL AWARDED. 


DENT’S N&W* ILLUSTRATED 


; CATALOGUE of HIGH-CLASS 
| WATCHES and CLOCKS at 
WATC H ES. REDUCED PRICES, sent post 


free on application to E. DENT 
and Co.,' Makers to the Queen, 
61, STRAND, LONDON, W.C., 
Ih ROYAL EXCHANGE. e 


MINERALS, FOSSILS, ROCKS, 
- * MICROSCOPIC OBJECTS. 


RECENT SHELLS’ CRUSTACEA, ECHIN®DERMS, 
e ° CABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMERS, NATURALISTS 
ù «e DREDGEG, &. ° 


RUSSELL, 











THO MAS eD. 
BRIZE MEDALLIST, HEALTH, EXHIBITION, 
78, NEWGATE STREET, LONDON, E.C. 


double stained: Tongue of Cat, Kidney of Cat, Foot of Cat, 


s e e ase z ` - z e, 
exe ¥ e.e be NATURE «* € Ocg. 14, 188 
e CEPS . . re e . . 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD NMEDALawarded at the FISHER SE XHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers Anareca longispina, with drawing 
and description. He also sent Gut Pterosi®laria parasitica, Plumatella 
repens, Fredericella sultana, Paludicella Ehrenbergi, Cordylophora lacustris, 


Stephanoceros Eichorniq@ Melicerta ringens, Cercaria of Flulee, Pandorina 
morum, Volvox globator; glso Hydra, Amozba, Vorticella, 


Crayfish, and 
other Specimens for (Huxley and Martin’s) Biological Laboratory work. 
Weekly Announcements will be made in this placecf Organisms T.B. is 
supplying. ` e 
Specimen Tube, One Shilling, post fee. 
Twenty-six Tubes in Course of Six AMonth® for Gubscription of £1 is, 
or Tegclve Tubes for ros. 6d. e 


Portfolio. of Drawings, ' Eleven Parts, 1s. each. 





Mounted in First-Class Style. @ 


MIC ROSCOPIC OBJECTS, 


The following sample dozen Slides, in Wooden Case, sent Carriage paid, 
on receipt of P.O. value 5s. — 
Mesentery of Newt, Eye of Fly, 


Foot of Bee, Hirs from Bee, Palate cf 
Snail, Foot of Snail, Hairs from Mouse ; i 


the remainder are injected and - 
a Skjn of 
Hundreds of others. Gists sent. . 


Mouse, Section of Hoof. 
Maida Vale, W. 


Mr. BRER, 237, 





S. LOUIS’S SERIES OF 


UNMOUNTED OBJECTS FOR THE MICROSCOPE. , 


11 Series of Diatoms (12 tubes in each), at 3s. each series 


4 x Varicus Objects @r2 to 36 in each) at øs. ditto. 
S. LOUIS’S SERIES OF MOUNTED @BJECTS, 
43 Series, twelve (3 by è slides in each, at 5s. eech Series. ‘oth Series of 
selected Diatoms ready. ™_ @q ° 
36 Pages, New Detailed List, post free for One Stamp. 


Sore Acent: WM. WEST, 15, Horton Lane, Bradford. 





ZEISS MICROSCOPE SBANDS in STOCK’, 


in handsome Nickel mounted@Cabinets. Verified Objectives, ordinary 
and the new Apochromatic. List, W. HME, Optician, Lothian 
Street, Edinburgh. o 


12 BEAUTIFUL MICROSCOPIC SLIDES OF 
AUSTRALIAN POLYZOA. ° 


Carefully Selected and Named Specimens. 
MOUNTED OPAQUE FOR BINOCULAR, AND IŅ BALSAM FOR 
SPOT LENS. A CHOICE ADDITION T@A CABINET. 
The x2 Slides post free in Box for tos. gd. 


EDWARD WARD, F.R.M.S, ° 
249, OXFORD STREET, MANCHESTER. ® [503 
—+ 


MORPHOLOGY OF THE CRUSTACEÆ. 


The following interesting and rarely-observed objec®, stained and mpunted 
in balsam without pressure, rs. 8d, each :— s 
The Curious Zoéa of “ Porcellana platygheles.”” 

Do. of Plated Lobster, '* Galathea.” 

Do. of Great Edible Ci@b, “@Cancer pagurus.” 

Do. of Shore Crab, “Carcinus mznas,”’ 

Megalope Stage of ditto. 
Young of Hermit Crab, “Pagurus bernhardus® . 
Zoëa of Prawn, and Mysis Stage of ditto. 


SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for Museum, Laboratory, and Microscope, 
Two Stamps. @ [4% o 








SPECTACLES J. OPHTHALMIC 
e IRREGULARITIES. 

W. JOHNSON, Ophthalmic Optician, received th® HĦGHEST and 
ONLY AWARD granted foe-SPECTACLES in, LONDON, International 
Exhibition, 1862. bad 

Patronised by the most eminent Oculists and Medical Men. 
wW. JOHNSON, Optician go the University Hdspital, 

< 
188, TOTTENHAM COUR®Y ROAD. 
“ Remarks on Spectafles,” post-freo 
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FRY’S PURE -° . 


CONCENTRATED ° 
: SOLUBLE 


e . 
Prefared by a new and special scienttfic proce’s 
Securing extreme solubility, and *“deyelopjng 
the finest flavoug of the Cocoa 


e 
e ° 
. 0° 

o 


COCOA. 


e Oct? 14, 1886] ° oe NATURE 5 e ba e Sen 
.° ~— ° ! “het Patshed, Price h’ on 
š WE STANLEYA ELECTRICITY? IN THE SERVICE. 


gtones, &c., pric 








Mathematical Instrument Manufacturer to H, M. Government, Council of | 


e India, Science asd Art Department, Admiralty, &c. 
Mathematical, Drawing, ant Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the m@t Moderate Prices 
Illustrated Price List Pest Free. S 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construetion of Mathematical Instruments, and the only 
GoLD MEDAL in the International Inventions Exhib.tion 1885 for Mathe- 
matical woe 
Address :—GREAT °TURNSTILE, HOLBORN, LONDON, w.c. 
—8. 


e 
BEAUTIFUL, NEW, AND RARE 
MINERALS. 
Mr. HENSON invites inspection of the large number of Specimens he 
has just recęjved, comprising. 
ARGYRODITE, ZUNYITE, Extra xdinary Fine Crystals of CERUS. 
SITE, PYROMORPHITE, DESCLUIZITE, SLOLZITE, AR 
GENTITE, STEPHRNITE 
OWAROWITE, Canana, TOPAZES from PIKE’s 
Doybly-Terminated RUTILES. 
SCOVILLITE, PREG@OUS OPAL, GARNIERITE, FLOS FERRI, 
ROSE OPAL, MOONSTONES, Very Large CHALCEDONY containing 


Liquid. 

z FOSSILS, ROCKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus 
PRIVATE LESSONS AND EVENING CLASSES, 

. CATALOGUES ON APPLICATION. . 


MUEL* HENSON, 
we 277, STRAND, LONDON, 
© Opposite Norfolk Spreet. 


SIX PRIZE MEDALS 
AWARDED FOR GEOL )GICAL COLLECTIONS 


G ‘ological Collectionsespecially adapted for Teaching assupplied to Science 
and Art Department, and used by.all Lecturers and Teachers in 
Great Britain, &c. 


Peak, and Brilliant, 





New and Rare Minerals constantly aeriving from all parts for selection of 
° Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
e The Largest Variety in England. 


New Catalogues and Lists onapplication to— 


SAMES R. GREGORY, >` 


88, CHARLOTTE STREET, FITZROY SQUARE, LONDON., 


Established 27 Yearsin London. 





BEST BLACK INK KNOWN. 
DRABRBER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becemes a®hleasure when this Ink is used. It has been adopted by 
the principal Banks, Public Oe, and Railway Companies throughout 
Ireland. 

It writes almost instantly full Black. |Flows easily from the Pen. 
Does pot cogode Steel Pens. Blotting-paper may be applied at the 
Is cleanlg+to use, and not liable to Blot.|_ moment of writing. 


Can be obtained in London. through Messrs. BARCLAY & Sons, Farring- 

don Street; W. Epwarps, Old Change; F. NEWBERY & Sons, Newgate 
Street ; and to be had of all Stationers. 

® BEWLEY & DRAPER (Limited), Dublin. 


o HOW 6 CO.’S 
Geological Transparengies for the Lantern, 


e ® @escriptive Catalogue on Application. 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND® MINERALS, 
HOW & C&.’S POCKET MICROSCOPE LAMP, 8s. 6d. 

MiCRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Grani es, 
Whites, Diorites, Gebbros, Dolgites, Basalts, Tachylites, Tcachytes, 
Andesites, Po ites, Rhyoliges, Lavas, Ashes, Gneiss, Schists, Lin e- 
s, 6d. each. 
JAMES Hove & COs 73) FARRINGDON STRET, LONDON. 


M e 
: i VN. MHS. 

BE orbid e aagi MEDICINE 
Is a Certain Cure for all Disorderg of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


PowoerfuleInvigorator of the System, in cases of WEAKNESS, 


AND DEBILITY, and is unequallel in Female Complaints 
sya e ° °.. 
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FOWLERITE, RED VANADINITE, i 


OF MANe@ A Popular aand @ractical® Ts eatise on he 
Applications of Elettricity in Modefn LYE Translated 
and Edited, With €oSious Additions, from the German of 
Dr. ALFRED RITTER VON URBANI zx’? by R. WorMeLL, 
: ° : 

D.Sc., M.A, With an Introduction by Pf. Joun 

e PEkRY. M@lium 8vo, with nearly 850 Illustr®ions. ə e 
e e e 
Although there is no want at present of works and@eriodicalgwhich treat 
of the science of electricity, the general reader veuld lose his way amon®st 
the mass cf purely scientific information. ‘(his work gives a clear and com- 
wehensive outline of the principles of electrical science, and a survey of their 
many wonderful applications in modern life, without requiring « n the reader's 
part any more that an ord.nary education. At the same time the infcrmation 


so conveyed is sufficiently copious and accurate to be of real use to practical 
electricians. 


CASSELL & COMPANY, LIMITED, Ludgate H! 


Price 31s. 6d. 


THE STORY OF THE HEAVENS, 


By Sır ROBERT STAWELL BALL, LL.D., F.R.S., 
F. R. A.S.P Royal Astronomer of Ireland. Fully Illustrat 


with COLOURED PLATES and Woop ENGRAVINGS. 
e 


l, Loncog. 





“Its combination of scientific accuracy with lucid arrangement and 
attractive style leads us to auticipate for it that brilliant success which it 
undoub‘edly merits.”—A thenaune. 


“ Far and away the best book on popular astronomy we have ever seen— 
fascinating beyond that of any romance "— Birmingham Post. 
° 


z si Ba y 
“A ‘Story’ of boundless interest and exquisite beauty."— Educatwenai 
Times. j 


CASSELL & COMPANY, LIMITED, Ludgate Hill, Lon 


lon. 











New Book, Just Published, 3. 6d. 
REV. F. G. JENYNS’ BOOK ON BEES: 


Their History, Habits, and Instincts. The First Principles of Modern 
Bee-keeping. Published at the request of the British Bee-Kecpers’ 
Association, 


WELLS GARDNER, DARTON, & CO., Paternoster Buildfigs. 





Just published, free for 2 stamps. 


PHYSICAL SCIENCE,—No.77, NATURAL 
HISTORY and SCIENTIFIC BOOK CIRCULAR, centaining 
Works in Natural Phi osophy, Sound, Heat, Light, Oj tics, hlectricity, 
Magnetism, Meteorology, Chemistry, 


6 
WILLIAM WESLEY & SON, 28, Essex Street, Strand, London 


Crown 8vo, pp. 200, 2s. 


OUR MORALITY AND THE MORAL 


QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
in King College, London. 


J. & A. CHURCHILL. 


ACCIDENTS OF DAILY LIBE 
INSURED AGAINST BY THE ° 
Railway Passengers’ Assurance’ Contpany, 
s (Estabhshed 1849) ° bd 
64, CORNHILL. 








Capital ove mee kas Hi 41,000,000. 
Income .. ves ove ove oa ~» ©£246,000 @ è 
Compensation Paid for 11 2009: Accidents, 


° $2,225,000. 


Chairfhan y. % HARVIE M. FARQUHAR, Esqe 
(i 


Apply@to the Clerks at the Railwhy Stations, the Loci Agents, or ° 


West-End Ofice—8, Grant Hotel Buildings WC. ; 


OR'AT THE è x 
° Head Office-s@4, Cornhill? London,'E.C, 
s 
7 e WILLIAM J. VIAN, Sedetary. 


Ouse 
ecxcil * See 





e NATURE , + % 


LOCE 14, 2888 - 





~, CLARENDON -PRESS STANDARD WORKS. °: 


5 e 
A TREATISE GN ELECTRICITY AND@IAGNETISM. 
*By J. CLERJ MAXW , M ån F.R.S. 2 vols. 8vo. 315. 6d. 
é‘ This noble boo will Mo mre to raise ow®country in the eyes of really 
compen judges than cartloads ofmow pretensious publications.” — 
ature. 


AN ELEMENTARY TREATISE ON ELECTRICITY. 
By the Same. Edited by W. GarSeTT, M.A. 7s. 6d. 
u OF the Bghest interest and value to electricians.” —Saturday Review. 
A* FREAPISE ON STATICS. By G? M. MINCHIN, 


© M.A. ‘bhird Edyion. Vol. I. The Equilibrium of Co-planar Forces, 
Vol LI. 165. © 
© By faf the best treatise on statics in the English language.”—New York 
Nation. 
“ A most important work ; in fact, one of the best treatises of the day.”-@ 
Nature. 
COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. 
DE BARY. Translated and Annotated by F. O. BOWER, M.A., 


F.L.S , and D. H. Scorr, M.A., Ph.D., F.LS. Royal 8vo. 22s. 6d. 
@** Undoubtedi 


By fr. L. F. VERNON HARCO URT, M.A., M,I.C. E. + 
HARBOURS AND DOCKS; their Physical Features, 


History, Construction, Equipment, an@ Maintenance. By®L. F. 
VERNON HARCOURT, M.A., Balliol® College, Oxford, M.1.C.E. 
Two Vols. (Vol. I., Text; Vol. 1I., Plates), 8vo, cloth. 25s. 

* The most complete@nodern book dealing with harbour and dock engin- 
eering, from a theoretical ang practical point of view, now published in thee 
English language. It is original, and is a most instructive book.’ © 
Engineer, 

sA substantial contribution to the library of® the civil engineer.”— 
Atheneum. 

“Qught to find a place in every technical library in thE country.” — 
Nature. d e 
A TREATISE ON RIVERS AND CANALS, eclating 

to the Control and Improvement of Rivers, and the Designs, Construc- 
tion, and Development of Canals. By the same Author. Two Vols. 
(Vol. I., Text; Vol. II., Plates), 8vo, cloth. 215. 

‘(The collection of plates possesses all the advantages fhat a good collec- 
tion of plates can have. The first ten chapters of the work are sound, care- 
ful, well written, and comprise some of the most modern inforthation on the 


the best text-book on the subject.”—Acadenzy. ; A he P s 
“Calls for enthusiastic praise from all competent botanists.” —Athengum. R a a text bock in all civil @gineering colleges.”— 
ELECTROSTATICS. Being Vol. I. of the Mathematical | Axgincer. 
Theory oi ectricity and Magnetism. By H. W. WATSON, D.Sc., . X 
EK Sand S H BURBURY, MA; 105. 6d GEOLOGY : CHEMICATs PHYSICA ARD, Protas ot 
ELEMENTS OF PROJECTIVE GEOMETRY. By Geology, Oxford. Vol. I., Chemical and Pnysical. Royal 8ve. | 255. 
LUIGI CREMONA, Foreign Memb. R.S. Lond., Professor of « Prof. Prestwich is able to bring much of his own original labours in the 
Mathematics in the University of Rome. Translated by CHARLES past to bear, and so to exalt the work into a far higher position than that 
e@,, LEUDESDORF, M.A., Fellow of Pembroke College, Qxford. 125 6d. of an ordinary text-bcok.”—Geologicat Magazine. 
“An invaluable addition to our geometrical text- ooks.’— Saturday “Stands out from the long range uf modern treatises.” —Academy. 
Review. “ Every geologist will turn with intet to thess pages, and wili render © 
z a just homage to the great learning an judicious thought which age every- 
"Hawn BOOK or, DEBCRIPTIVE, ASTRONOMY, | ae rane o TE Ne ye hay Oe 
28s. ” . y 
g Essentials of the Elements of Plane Geometgy as given by Kid in 
A CYCLE OF CELESTIAL „OBJECTS. 2 Observed his First Two Books® iygted by R. C. J, Nox, M.A», Mathematical 
? p AARD d Master, Royal Academical Institution, Belfast. Crown 8vo, Books I. 
Condensed, and greatly Enlarged by G. F. CHAMBERS, F.R.A.S. and II., rs. 6d. ; Kook I, 1s. L/ust Published. 
Bvo. 12s. : biel Books L—IV., 3s. 6d. The Complete Work, cloth, 7s. 6. 
EXERCISES{IN PRACTICAL CHEMISTRY. Vol. I. ‘Nixon's ‘Buclid Revised’ is the best edition of Euclid for schools thate 
ELEMENTARY EXERCISES. By A. G., VERNON HAR- I know.” —Rev. H. P. Gurney, M.A. (Mess. Wren and Gurney). 
Couey: M.A., a-d H. G. MADAN, M.A. Third Edition, Revised. es We hae commend the book to thë attention of schovlmasters.”— * 
rown 8vo. 9s. ‘ournal o ucation. 
F London: HENRY FROWDE, Clarendon Press Warehouse, AmenoeCorner, EC. 


FROM SWAN SONNENSCHEIN & C0.’S LIST. 


ALPINE PLANTS. Painted from Nature 


by J. SEBOTH. With Descriptive Text by A. W. BENNETT, M.A., 
B.Sc. 4 vols., each with roo Coloured Plates. Super-royal 16mo, half- 


Persian, gilt tops, 25s. each. The whole Series (4 vols.) now Com- , 


plete, 45. 


TOURISTS’ GUIDE TO THE FLORA OF 
THE ALPS. Edited from the Work of Prof. K, W. v. DALLA-TORRE, 
by A. W. BENNETT, M.A., B.Sc., ənd issued under the auspices of 
the German and Austrian Alpine Club in Vienna. Elegantly printed on 
very thin but opaque paper, 392 PP- bound as a Morocco pocket-book. 
Pocket size, 55. è 

‘« Al the most interesting flowers of the Alps are here. The classification 
adopted is the one most commonly met with in English floras, and the 
natural orders are old friends.” —A theneum. 


.LIFE-HISTORIES of PLANTS. By Prof. 


D. McALPINE. With @n Intreduction to the Comparative Study of 
Plants and Animals on a Physiological Basis. Illustrated. Royal 
16mo, cloth gilt, 6s. e 

« Proffssor McAlpine has (with the aid of excellent illustrations) done much 
to help the earnest reader in his search for botanical truth.” —Morning 


Post. 
FLOWERS AND FLOWER-LORE. By 


Rev. HOLDERIC FRIEND, F.L.S. Illustrated. 1 vol., 7s. 6d. 


ContTynts. —ghe Fairy Garland — From Pixy to Puck — The Virgin’s i 


Bower—Bridal Wreaths and Bouquets—Garlands for Heroes and Saints— 
Traditfons about Flowers—Pragerbs of Flowers—The Seasons ‘The 
Magic \Vand—Superstitį ns about Flowers—Curious Beliefs of Herbalists 
—Sprigs and Sprays in eraldry— Plant Names—Language of Flowers 
—Rustic Flower Names— Peculiar Usages—Witches and their, Flower- 
Lore. 

eo Itgintroduces ys to a whole library of plant-lore ; indeed, throughout, the 
book is as painst@king as it is interesting.”"—Graphic. , 

‘So thorough and.so 1 eresting, and at the same time so simple and 
poetic.” —Pall Mell Gazette. 


e 
THE NATURALIST’S DIARY: A Day- 
ook of Meteorology, Phenology, and Ri@al Biologye By CHARLES 
OBERTS. F.R C.S., LR.CP., &c. Crowe 8vo, limp clog, as. 6d. 
“A delightful deyice. seks Will Snake every man his own White of Sel- 
borne. e-Saturday Review. e 
‘© Does infinite credit to the indus y and zeal of Mr. Roberts, and cannot 


but prove a boon to alelovers of Nature.” 


London: SWAN SONNENSCHEIN, LOWREY, & €O., 
. ° Paternoster Square. e 
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S. LOW, MARSTON & CO’S LIST, 


Now Ready, in 2 Vols., Demy 8vo, cloth, 32s. 
THE FAR INTERIOR: A Narrative of 


Travel and Adventure, from the Cape of Gogi Hope, across the 
Zambesi, to the Lake Regions of Central Africa, By WALTER 
MONTAGU KERR, C.E., F.R.G.S. Illustrated with Sketches by 
the Author, engraved by Mr. J. D. COOPER and others, and containing 

a carefully prepared Map from a special Survey by the Author. ® 
Being the first white man_who has accompligheds the journey northward 
from the Cape to the Lake Regions, Mr. Kerr gives many original descrip- 


tions of hitherto untravelled lands and little-known rages.e For example, his 
book contains the first account of the Makorikori people. e 


Now Ready, in 2 Vols , Demy 8vo, cloth, 32s. 
THREE THOUSAND MILES ?H ROUGH 
BRAZIL. By JAMES W. WE&LSpM. Inst.C. E., F.R.G.S. 

A narrative of the scenes and incidents of a long journey in the interior, 
in carrying out surveys of the valleys of the Rio Paraopeba and the upper 
Rio Sao Francisco, and in travels and explorations that extefaded frem Rio 
de Janeiro to Maranhao. With Maps and Illustrations. <= 

NEW WORK ON MOUNTAINEERING. 


MAIN (Mrs., formerly Mrs. Fred Burnaby). 
_HIGH LIFE and TOWERS of SILENCE, By the Author ®*of 


“The High Alps in Winter ; or, Mountaineering in Search of Health.”” 
Crown 8vo, Illustrated, ros. 


HEROES OF INDØSĻRY. Original “Bio- 


graphies, with 16 Portraits. By Major JONES, U.S. Consul for Wales, 
Author of ‘ Lincoln, Stanton, and Grant: Historical Skefthes,” “ Feur 
Years in the Army ofthe Potomac,” “The Life of Joseph Cowen, 
M.P.,” &c. 1 vol. Crown 8vo, clotextra, 75. 6d. [Now Ready. 
«“ His narratives are distinguished by a clearness and wégour of a soldierly 
kind.”—Daily News. Riady G EA a e 
ow Ready, Cron 8vo, cloth, 7s. 6a. -~= 
A GENERATION OF JULGES, By their 
REPORTER. Giving Sketches df the Lives (PCockburn, Lush 
Quain, Archibald, Kelly, Cleasby, Willes, Byles, Martin, Jama 
Mellsh, Thesiger, Holker, Amphlett, ee Hatherley, Malins, Cairns, 
Jessel, Karslake, Benjamin, Phillimore, and Watk® Williams. 
NEW STORY BY JULES VERNE. 


e ° 
MATHIAS SANDORF. By,JULES 
VERNE, Author of “Twenty, Thousand Leagues under the Sea,” 
e “Around the World in Eighty Days,” &c. With very nuhereus Illus- 
trations. A thick Demy 8®o vol. handsomely bound, with gilt edggs, 
r@s. 6d. © (Now Ready. 


London: SAMPSON LOW, MARSTON, SEARLE, & 
RIVINGTQN, 188, Fleet Street, E.C. % ° 
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$ Vearly 2. a pa e ee ea aa BBQ OO 
Halfyearly © 6. 02. ee oe TH 6 a ee 
Quarterly. 2. ge 1. 7 6 Works bf John, Tyndalt, F.R. Rreg ăě >» 
`o the United States, tRe Contifient, ees FRAGMENTS OF SPIENCE. @SSAYS ON THE FLOAT- 
Ss o d. 2 vols. Crown 8vo. 16s. 1 ING-MATTER OF THE AIR. 
Yearly . . n aaa Le r a gO i6 7 With 24 W88dcuts. Crown £v.. 
Half-yearly . Jeo LA et ee RO 8 ts TGC 6 HEAT A MODE OF MO-ie 2s. 6d. 
Quarterly... S86 be #8 8 TION. Crown Bvg. Tas. ‘LECTURES ON LIGRIT, de- 
è g liver] in America 1872 ab 
To India, China, and Japan: — SOUND. With 204 W oodeuts. | i87: With 53 Diagrays. aaa è 
nee ie s s. A Crown 8vo. tos. 6d. 8vo. 5s. è 
early . . @. ® 6 2 eee ee ee oa BR e e ° 
Baf yearly scr ae ai sagon orina 6 A i 
Quarterly... . nee es 8 6 The ROTIFERA: or “ Wheel-Animalcules. 
Illustrated’ g o Plates cf Coloured Figures, drawn from Life by tar 
CHARGES FOR ADVERTISEMENTS. Authors. ve. T. Hupson, LL.D., and P. H. Gosse, F.R.S. 1, 
6 Parts, A A 6d. each ; or, Complete i in 2 vols, 4to, £3 10$. 
Three Lines in Column 2s. 6d. 9d. per Line after. “ This, the finest and most comprehensive book that has appeared since t e 
p: 
-fs d publication of Ehrenberg’s ‘ Infusions-Thierchen,’ forty-eight years apu, Wal, 
One-Eighth Pagg or Quarter Column. .. .018 6 sup; poly a want that has k ng been felt, It is needless to say te the work s 
ie ieee ees well done, for the a ility of r. Hudson and o r. ilip Henry Gasse ss 
Quarter Page, or Halt a Column . I 15 S artists and observers is too well known to admit of questien.” -Jawn ¢ F 
Wara Page, or a Co UMA. s es eee 3 3 3 the Quekett Microscopical Club. 
ole Page. . .%. gue is oe es 
SPECTRUM ANALYSIS in its APPLI€A- 
Money Orders payable to MACMILLAN co. TION to TERRESTRIAL SUBSTANCES, and the PHYSICAL 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. CONSTITUTION of the HEAVENLY BODIES. Familiarly 
explained by the late Dr, H. SCHELLEN. Second English Edition, withe 
Pe] {a ry o {t oe oc { ef { ge g Additions. ‘Translated from the Third Enlarged and Revised German 
ete Editicn by Janz and CaroLINe LasseLL. Edited, with Notes, y 
Lonpon Captain ( DE W. Josey, R.E,,F.RS. With 291 rooden ad 
e SUNDAY, OCTOBER 17. 14 Plates (5 Coloured), including "Angstrdm’s and Corns Maps. v>- 
Sun DAS PECTURE Society, at §.—Sunspots, and their connection with 31s. 6a. i 
Terrestrial PhenomenageWim. Lant Carpenter. ON the SENSATIONS of TONE as a 
PHYSIOLOGICAL BASIS for the THEORY of MUSIC. Ly 
Hermann L. F. HELMHOLTZ, M.D., Professor of Physics in the Un- 
versity of Berlin. Second English Edition, with numercus additio ul 
r & Notes, and a new additional Appendix, bringing down information *v 
1885, and especially adapte% to the use of Musical Students. 1y 


SATE ALEXANDER J. ELLIS, B.A. F.R.S., F.S.A., &c., formerly Scholar f 
NT Trinity College, Cambridge. With 68 Figures engraved on Wood, a'l . 


Sillco-Carbon Acidless 42 Passages in Musical Notes. Royal 8vo. 28s. 5 
BATTERY The ELEMENTS of CHEMISTRY, Theo- 


FOR retical and Practical. By W. ALLEN MILLER, M D., LL. D. R- 





edited, with Additions, by H. MacLeon, F.C.S. 3 vols. “v0. e 
MICROSCOPIC work. Part I. CHEMICAL Puysics, 16s. Part I]. INORGANIC CHEMISTRY, 2:5. 
All complete £5. Part IIL. ORGANIC CHEMISTRY, 315. 6d. 
SELECT METHODS in CHEMICAL 
ANALYSIS (chiefly Inorganic). By Winrtam Crookes, FS, 
COXETER & SON, V.P.C.S., Editor of the Chemical News. Second Edition, re-writ n 


and greatly enlarged. With 37 Illustrations on Wood. 8v>. 245. 


4-6,Grafton St.,G t 
T ORDON wer | MANUAL of PRACTICAL ASSAYING. 
By Joun MırcueLL, F.C.S. Fifth Edition, revised and re-edited vy 


~ WILLIAM Crookes, F.R.S., with Improvements and Additions render. d 
SECO CON D EDITIO N, necessary by the Progress of Chemical Science. With 118@Vosdcu s. 


G R IF Fil N’? S 8vo. 315. 6d. 
GRAPHY. By R. S. Currey, M.Inst.C.E. Eighth Edition, a 
CHEMICAL  EANDICRAFT. HAND-BOOK of PRACTICAL TELE- 


PRICE 4s. 7d. POST FREE. eerie Ki M EAM ENGINE 
AC SM oft ST 
A CATALOGUE OF CH EM ICAL APPARATUS; in its VARIOUS APLICATIONS in the ARTS, to which is gddew. 








ILLUSTRATED, CLASSIFIED, DESCRIPTI VE. : Chapter on Air and Gas Engines, and another devoted to Useful Rules, 
Demy 8vo, 480 pp., Illustrated with x600 Woodcuts. Tanes; ana sd end oad By Joun parr oE Nek, painoni 
much enlarged and mostly re-written. Illustrated by 212 Woodcuts, 
oMost Complete and Cheagest List of Apparatus, for the most part new in this edition. Crown 8vo. 7s. 6d, e 
JOHN J. GRIFFIN AND SONY 22, GARRICK STREET, 


> o LONDON, W.C. A GENERAL SYSTEM of BOTANY. 
Translated from the French of E. Le Maoct, M.D., afa J. Dekar s, 


Astronomica? Telescopes, Bec, | E A ang, ORE SE 





: G OT’S ELEMENTARY TREATISE 
ei C. B a K E R, ener. Experimental and Applied, for the use of Colleges a d 
244, GH H QLBORN, LONDO N, Schools. Translated and Edited fom Banot’s * s  Eléments de Physajucé 


by E. Atkinson, Ph.D., F.C.S. Eleventh” Edition, revised ant 


° 
‘@egs to call the attent®n of Astronomers to his very LARGE STOCK of enlarged; with 5 Coloured Plates and 898 Woodcuts. Crown 8vo. *ss. 


SECOND-HAND ASTRONOMICAL TELESCOPES 


By COOKE, ROSS, DOLLOND, and other Eminent Makers. GAN OTS NATURAL PHILOSOPHY for 
ALSO, GENERA» READERS and YOUNG PERSONS; a Course” of 

TRANSIT INSTRUMENTS, &c., a ee 
By TROUGHTON AND SIMMS and other Makers, together with segeral de Physique,” by E. joker nt 9 DFC se g of Expe-i 
e e very fine mental Science, Staff College, aune ah ike Fifth Edition, with 2+ 

ASTRO- CLO CKS e pages of new matter, 2 sae and 495 Woedcuts. Crown 8vo, 7s. U7 
E . s By DENT and other celebrated Makers. m e s: 
CATALOGUES OF SAMEeFREE BY POST. London :* LONGMANS, « SREEN, & Co . 
.. e e ° . e 
Ce ul ° 4 . H | . e o . 
° e id . e 
é : $ i 


. R r 
ckciv 4 oO % 


NATURE, 


e [Oct 14° 1886 








.SOCI 


HEROES OF SCIENCE. 
e Crown 8yo, cl &h boards, 4s. ea 
e è © New Yolume. 
PHYSfcist§, By Wa. QARNÊTT, Esq., M.A, D.C.L. 
‘Lhe following Volumes have bedh agread® published ;— 

MECHANICIAMS. By T. C. Lewis. 

CHEMISTS. By M. M. PATTISON Murr, Esq, F.R.S.E., 
Caius®ollege, Cambridge. With several Diagrams. 

BOTANISTS, ZOOLOGISTS, and GEOLOGISTS. By 
Prof. Rp Marty Duncan, F.R S. 

TRONOMERS. By E. J. C. MORTON, B.A., Scholar 

of St. John’s Colleg, Cambridge. With Diagrams. 

EARLY BRITAIN — POST NORMAN BRITAIR. 
Foreign Influences upon the Hist ry of England from the Accession of 
Henry III, to the Rev lution of 1688 By Henry G. Hew err. 
Fcap. 8vo, cloth boards, 3s. [Ready in November. 


4S 


THE HOME LIBRARY (New VoLvatE). 
MAZARINe By GUSTAVE Masson, Esq. Crown 8vo. 


cloth boards, 3s. 6d. , g 
Eighteen other volumes of this series have appeared. 


MAN AND HIS HANDIWORK. By the Rev. J. G. 
W@op, Author of “Lane and Field,” &e With about 400 Illustra- 
tions. Large post 8vo, cloth boards, sos. 6d. 

NATURE AND HER SERVANTS, By THEODORE 

e Wooo, F.E.S., Author of “Our Insect Allies,” &@ With numerous 
Woodcuts. Large post 8vo, cl th boards, ss. 


OUR INSECT ENEMIES. By THEODORE Woop, 
F.E.S , Aythor of ‘Nature and Her Servants,” &c. With numerous 
Woodcuts” Fcap. 8vo, cloth boards, 2s, 6d. 

The last Serial Work written by Mrs. EWING. 


MARY’S MEADOW AND LETTERS FROM A 
LITTLE GARDEN. By the Jate Juttana Horatia EWING, Author 
of " Jackanapes,” &c With several Illustrations by GORDON BROWNE. 
Small 4to, pacer boards, 15. 


THE LIKENESS OF CHRIST: Being an Inquiry into 
the Verisimilitude of the Received Likeness of Our Blessed Lord. B: 
the late Tuomas Heapuy. Edited by Wyke Bayuiss, F.S.A. Wit 
several alustranons printed in gold and colours. Small 4to, cloth 

nards, 6s. 








ETF POR. PROMOTING CHRISTIAN KNOWLEDGE. 


eMANUALS OF HEALTH. 
Fcap. 8vo, limp cl.th, 1s. each. 


ON PERSONAL CARE, OF HEALTH. By the late 
E. A. Parkes, M.D., F.R S? . 
‘Ihe Society fər Promo'ing Christian Knowledge has conferred a very 
great benefit, principagly on the psor and on those who have much intercourse 
with the poor, but incidentglly on persons in all ranks, by the publication ef 
this little manual on personal care of health.” —Pal? Afall Gazette. 


HEALTH AND OCCUPATION. By BENJAMIN WaRD 
Ricuarpson, Esq., F.R.S , M D., Xe. 

“The Manuals of Health published by the Society for Pronpting Christian 
Knowledge should be in the possession of egery family tha@is not utterly e 
careless of its own safety and welfare.” —J//ustratea London News. 

FOOD, By ALBERT@. BERNAYS, Esq., F.C.S., Bc, 


“* Nothing could be better than Dr. Bernays’s littl: work.”—Charch Times. 


WATER, AIR, AND DISINFECTANTS, By W. NOEL 
Hartley, F.R.S, E., F.C.S., &c. e 
‘The present volume, from the pen of Mr. Hartley, is well fitted to become 
a recognised authority in every home in England.” —Echo. ® 
THE HABITATION IN RELATION TO HEALTH. 
By F. S. Francois Cuaumont, M.D., F.R4®, Professor of Military 
Hygiene in the Army Medical School, Netley. 
“One of those excellent practical health manuals which should be stgidied 
and acted on by every householder."—Griaphic.@ 
Ready in November. 
PEOPLE’S LIBRARY (New Vorumaa). 
HOUSEHOLD HEALTH, A Sequel to the “ Guild of 
Good Life.” By Dr. B. W. Ricnarpson. Crown 8vo, cloth boards, rs. 
Nine other Volumes of this Series have appeared. 


THE DAWN QF EUROPEAN” 
LITERATURE. % : 
ANGLO-SAXON LITERATURE. $y the Rev: Profes- 


sor EARLE. Fcap. 8vo®@oth boards, 2s, 6d. 
“Ts almost a perfect m del of a popular handbook... ...It will probably be 
read through with enjoyment by many persons who never suspected that 
they could feel any interest in the subject.”—% thenaum. 


e 
SLAVONIC LITERATURE. Ry W. R. MORFILL, M.A, 
Fcap. 8vo, cloth boards, 2s. 6g 
“ His book will supply an admirable introductign to a systematic study of 
Slavonic literature.”—Scofsman. ‘e 
*,* Others in preparation. 


LONDON : NORTHUMBERLAND AVENUE, CHARING Cross, W.C. 3 43, QUEEN VICTORIA STREET, E.C. ; 


26, ST. GEORGE'S PLACE, S.W. 
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ROCKS, MINERALS, FOSSIL 
ĀE. E BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A, Lond., &c., 
Successor to the late R. TALLING, è 


180, BROMPTON ROAD, LONDON, S.W. 


Students’ Gpbinets (novel design) of Rocks, Minerals, or Fossils, 120 speci- 


negs, from 30s., or of Recent Shells, 120 Genera, 42s. 
Cornish Mirtrals a Specialty, Characteristic Rock-sections from 1s. 6d. 
@ @PPARATUS SUPPLIED. LESSONS GIVEN. 


including TunicaTa®ind HOLOTHURIA. 


MOORE BROTHERS, .. 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15, KREMLIN PRVE, TUE BROOK, LIVERPOOL, 





Disarticglated Skulls of Mammals, Birds, Reptiles, “and at 
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A Fine Serieg of the newly described ST. ERTH PLIOCENE FOSSILS, 
e 


S. | 


«THE HORSE AND HIS RIDER,” ' 


A STUDU IN COMPÅRATJVE OSTEOLOGY ; 


And other Specimens, exhibited Gat tife LIVERPOOL INTERNATIONAL 


Exyrsition, Gallery A. 


v J] z 
BOOKS (Secondhand), Miscellaneous, Re- 
maigder$, & —C. HERBERT, English ang Fo#eign Bookseller, 319 
Goswell Road, London, E.C. talogue free gn receipt of two stamps 
Libraries, Old Books, and Parchments purchased. s 
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eer as No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 


fg. WE | iley’ i 
aes, ei =| «Bailey's Hot-air Pump, Complete, ready for work, to supply 
Pes ge | : daily, £32. Pamphlets and Particulars free. 


W. H. BAILEY & CO., HyDRAULIC ENGINEERS, &c., ALBIon Works, SALFORD, MANCHESTER. 


BRIGHTON : 135, NORTH STREET. 


CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


Costs less to work than any other kind of en ing, 
any quantity of Water up to 4000 Gallons 


Supplying a 
Mansion. 








| Excellent Copies of the actw&l, fiatural Handwriting, ae 
of Drawings, Music, even of elaborate Sketches, Pro- 


grammes, Plans (up to Double-Elephant size), Shartband, and 
Type-Writing are easily, quickly, and cheaply produced“by the 


AUTO 


. 
Very fluid ink, gsed with ordinarypen and paper. Auto-Circularsresemble 
written letters. Used at the Howse of I%rds, &c. 
AWTOCOPYIST CO, 
72, London Wall, London,and 52@Princess Street, Manchester. 
a. 








On the rst of every Month, price Sixpence. - 8 


THE ENTOMOLO@GIST:™ 
AN ILLUSTRATED JOURNAL of BRITISH ENTOMOLOGY 


Edited by Joun T. ARRINGTON | = 
With the Assistance of 


FREDERICK Bonn, F.Z.S. RicHgrD SOUTA» 
Epwarp A. Fitcs, F.L.S. J. JENNER War iry F.L.S. 
F. BucHanan Wuite, M.D. h 
Centains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious d beneficial to Farm or Garden ; Notes gn 
Habits@ Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. | ° 
@ WOODCUT ILLUSTRATIONS and occasional LITHOGRAPHED aĝa Crroyo- 


LiTHOsRAPHED PLATES. e m 
SIMPKIN, MARSHALL, & €0., Stati@ners’ Wall Court. 
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MUSGR AVE’S | GRACES NEW DIRECT VISION 


NEW PATENT “ULSTER” SPECTROSCOPE. 


“SLOW: “COMBUSTION STOVES 


Are Superior to any ever made. 
° PERFECILY SAFE, 
= HEALTHFUL,: 
AND DURABLE. 
NO DUST OR SMELL. MR. JOHN BROWNING begs to direct attentien to the ° 
GULD MEDAL, HEALTH advantages of this very powerful, portable, and efficient Instru- 
EXHIBITION, LONDON, 1884. ment, which will divide the Sodium lines or the D lincs in the 
SILVER MEDAL, AMSTERDAM, Solar Spectrum, and show the Rain-Band as Separete Lines ; it 
































is provided with a fine motion focusing arrangement, and@it is 
ee ED TEE f applicable to every purpose for which a Direct Vision Spe ¢tro- 
Catalogues ma Estimates scope can be used. 
free from Price in Morocco Leather Case, £3 8s. 6d. 
M U SG RAVI E & 60., Illustrated Catalogue of S, pectroscopes sent post free, Sixpence. 








e 
Ann St. Iron’ Works, JOHN BROWNING, 


Belfast;97, New Bond A R 
St., Loudox, Wo; and | Optical and Physical Instrument Maker to H.M. Government, 


24, Rue de Rivoli, 63, STRAND, LONDON, W.C. ° 


NEW. Ed O ona TRAVELLER’ J COMPANION. 
> “THE STAR” == 


e PRICES, Lod 


Stand, with t-in. Object- 
glag@and 1 Eye-piece - 2 2 0 


Stad, with I-in. and tin: 
Object-glasses ad en, wee E a AA l) 


Stand, with 2 Eye-pieces, hin, 
and tin. Object-glasses, $ ; 
Fine Adjustment, Iris Dia- "ax ERGID BAROMETER, with Altitude Scale, COMPASS, with Patent 
phragm, Double ore in Dial, nd THERMOMETER having Fahrenheit ang Ceneigade Sial o 


Case... wee - 4 4 0 Pricg’s to & Guineas. 
hd Illustrated Price Lists Posted "ree to all Parts of the World. 


Full Descriptive Pamphlet sht . 
‘ ily vor ric tl a . NEGRETTI & + ZAMBRA, 


SCIENTIFIC Jest&RUMENT MAKERS TO THE QÊEEN, 


R. PES BECK, 68, Cornhill, London, E. c. HOLBORN VIADUCT. ° > 


BrAnçars - aoe *CORNHILE: 122, REGENT STREET. 
hte GOLD,MEDAL, 
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"u SEISMOGRAPEIS. 


These instrument? form a cogpplete apparatus for av matically registering 
the motioof thegtounddurmg earthQuakese They were originally designed 
y Prof. J. A. Ewing for the Seism@gicag Opservetory of the University 
of Tokio, where som: them have been in use since 1880, The forms now 
offered cgftain many Improvements jp detail, suggested by experience o 
earthquak@measurement in Japan. 


“Aefully-M@trated description and list of prices will be sent on applica- 
gion. 





e e 
THE GAMBRIG» SCIENTIFIC INSTRUMENT CO., 
Cambridge. ° 
OWENS COLLEGE, 
MANCHESTER. 
e : WSHOP BERKELEY FELLOWSHIPS. 


(Value £100 for one year, and renewab!e for a second year.) 


ee gre offgred for Award in December next. Applications must be sent 
to the REGISTRAR on or before NOVEMBER 15. Eride ce of ability to 
prosecute some special study or research in any of the following subjects must 
he presented :— ° 


Classics. 
English Language and_Literature. 
. History. 

Philosophy. 

. Pure Mathematics. 

Applied Mathematics. 

. Engineering. 

Physics. 

. Chemistry. 

. Botany. 
Zoology. 
Geology 


WON DnA pH 


(including Palæontology): 
13. Physiology. 

14. Pathology. 
s 15. Pharmacology. 


A Statement of Conditions will be forwarded on Application. 
HENRY WM. HOLDER, M.A., Registrar. 


‘ROYAL GEOGRAPHICAL SOCIETY. 





Now Ready, Report of the Proceedings of the Society in reference to 
the Ignprovemtine of Geographical Education. Containing :—(1) Report to 
the Council, by J. Scorr Kerrie, the Society’s Inspector of Geographical 
Eduéation, (e) Tectures and Discussions. (3) Measures adəpted by the 
Council. (4) Catalogue of the Exhibition. (s) Supplement to the Cata- 
logue. Price Three Shillings and Sixpence 


London: JOHN MURRAY, 1886. 


LONDON YNIVERSITY 
s EXAMINATIONS. 


(PRELIMINARY SCIENTIFIC, INTERMEDIATE SCIENCE, 
e AND B.Sc.) 


® Evening Classes (Lectures andef.ahorgtory Work) in PHYSICS are held 
at the Birkbeck Institution, Bream’s Buildings, Chancery Lane. A detailed 
Rron oms can be obtained by applying to the Secretary ofathe Physics 

lasses, è E 

NOTE.—During the last two years the following successes have been 

ined by Students in these Classes:—London University Examinations 
ÜPrelimina Scientific, Intermediate Science, and B.Sc.)—15 passed in 
Physics oul ofg16 wif competed. Science and Art Department Examina- 
tions—253 Fit Class and 137 Second Class Certificates. Patent Office 
Examinytions (for Assistant Examinershiss)—x6 qualified in Electricity out 
of 17 wH compfed. Many Students have obtained Whitworth Scholar- 
ships, Studertships in Training, University and Hospital Entrance Schglar- 
ships, &c, ; @hile others have been suessful at the Examinations of the 
Royal University, Ireland, the @ity and Gui'ds of London Institute, &e., &e. 


BERKHAMPSTED SCHOOL, HERTS. 











© Twenty-eight wilesgrom Euston. Good Scholarships and Exhibitions. 


Address, Head-Masger. o 





e 
LEEDS MECHANICS’ INSTIT UTION 


e AND LITERARY SOGIETY. 


WANTETS a SCIENCE MASTER for the Day Schools and Wvening 
Classes, in cohgection with the abovegInstifjtion, to teach Theoretical and 
Practical Inorganic and Organic Chemistry. Previous practical experience 
in Chemical Analysis indispengable. A għod disciplinarian. One who has 
had experience i@preparing for th@South Kensington Examination preferred. 
Fixed Salary £%00 per annum, with share Peesylts. Applications, @ith 
full partje and copies of @estimonials, not more then three in number, 
to be addressed to the SECRETARY, Cøokridge Street, Leeds, not later than 
November r. Letters to be indorsed ‘‘ Science Teather.” . 


Laboratory, Reeth e i workshop, &c. £52 per ; 


LIVING SPECIMENS FOR THE WIGROSCOPE. | 


GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscrfbers Paludfcella Ehrenbergi, with draw- 
ing and description. He also sent out Pterostylaria parasitica, Plumatella 
repens, Fredericella sulgina, Cordylophora lacustris, Spongilla fluviatilis, 
Stephanoceros Eichornii, Melicerta ringens, Brachionus urceolaris, Volvox 
globator: also Hydra, Amoeba, Vorticella, Crayfish, and other Specimens 
for (Huxley and Martin’s) Biological Laboratory work. 
Weekly Announcements will be made in this pl@te of Organisms T.B. is 
supplying. 
Specimen Tube, One Shilleng, epost Bee. 
Twenty-six Tubes in Coursg of Six Months for Subscription™/ £1 18., 
or Twelve Tubes for ros. 6d. 


Portfolio of Drawings, Eleven Parts, xs. each. 


“BROWN CEMENT? 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in@White Letters upon a 
Brown Ground. 

Purchasers should see that they are not deceived by fraudulent inita- 
tions. e 
Price xs. per bottle, with full instructions for use, from most Opticians, 
or post free for 1s. 37. from 

EDWARD WARD, 249, Oxford Street, Manchester. 


S. LOUIS’S SERIES OF 
UNMOUNTED OBJECTS FOR THE MICROSCOPE. 


rr Series of Diatoms {12 tubes ig each), at 3s®gach series. 
46 + Various Objects (12"to 36 in each) at 2s. ditt 
S. LOUS’S Sè S OF MOUNTÊÐ OBJECTS. 
43 Series, twelve (3 by 1x) slides in each, at ss. each Series. roth Series of 
selected Diatoms ready. , 
36 Pages, New Detailed List, post Wee for One Stamp. 


SoLE Acent: WM. WEST, 15, Họrton Lane, Bradford,” 
MORPHOLOGY OP THE CRUSTACEÆ. 


The following interesting and rarelyobserved objects, stained and mounted 








[503 








in balsam without pressure, rs. 8g. each :— 
. The Curious Zoëa of ““-Porcellana platy&heles.”” 
Do. of Plated Lobster, ‘‘ Galathea.” 
Do. of Great Edible Crab, ‘‘ Cancer pagurus.” e 


Do. of Shore Crab, ‘‘ Carcinus manas.”’ 
Megalope Stage of ditto. 

Young of Hermit Crab, ‘‘Pagurus bernhardes.” 
Zoéa of Prawn, and Mysis Stage of ditt? 


SINEL & CO., JERSEY. A 


Complete Catalogue of Specimens for Museum, Laboratory, and Microscope, 
Two Stamps. 467 


SPECTACLES V.. OPHTHALMIC 
IRREGULARITIES. g 


W. JOHNSON, Ophthalmic Optician, received the HIGHEST and 
ONLY AWARD grantedfor SPECTACLES in LONDON, International 
Exhibition, 1862. e 0 

Patronised by the most eminent Oculists and Medical Men. 


w. JOHNSON, Optician to the University *Hospital, 
.188, TOTTENHAM COURT ROAD, ° 
t Reffarks on Spectacles,” post-free. 


KING’S COLLEGE, LONDON.—Evening ° 


University Lectures.—The follo wing Special Courses of Lectures, com-e 
mencing OCTOBER 25, will be given during the ensuing Wintereat this 
College :—‘‘ @cench Literature ee 1815-48,” Prof. MORIARTY, B.A. 
“Tron and Steel.” W. G. McMitcan, Esq., F.C.S.; “Geometry of 
Newton,” Prof. Hupson, M.A.; “Roman, Etruscan, &nd Græcg- 
Roman Monuments in tee British Museum,” Prof. Warr, M.A. ; 

e “The Nibelungenlied,” Prof. BucHH HOM, Ph.D. For particulars apply 
to J. W. CUNNINGHAM, Sec. e 


THE ENTOMOLOGIST’S MONTHLY. 
MAGAZINE, >» -> 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations., J 

Conducted by C. G. Barrett, J. W. Douvapas, R. MCLACHLAN, F.R.S., 
E; SAUNDERS, F.L.S., and H. T. STAINTON, €.R.S- 

This Magazine, commenced in 1864. contains standard articles and notes 

on all subjects connected with Entomology, and esygcially on she Insect? of 














the British Isles. °° 
Subscription—Six Shillings per Volume, post free. The volymes corr- 
menc® with the June numberin each year. 2 e 


Vols. I, to VI. (strongly bound if cloth) may be obtained by purchasers ob 
che entir@set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. y ° e 

London: JOHN VAN VOORST, 1, Paternoster Rowe ° 
N.B.—Communications, &e., should be sent to the Editors athe above 
address. eo ° 8 . 
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e° MINERALS AND STONE i By BIONEŁL.S. ‘BEALE, M.B., F.R.S., 

s IMPLE MENTS. e Professor of Meighe i in Fins agCollege, London. ò eo 


* pitts Bhs’ WRIGHT b egs to call the attention of hisg-lients and the | OUR MORALITY ANDTHE MORALQUESTION, 2. 6d.o 
1co FIGURESSOF URINARY REPOSIPS. gs. 





MINERALS 4ND STONE IMPLEMENTS, + 
from which single specimeng can be selected. URINARY AND REMAL DERANGIMERES AND CAL- 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards, CULOUS DIS@RD ES Diaosi 1S ar Treatment. Now Ready, 5s. 
N.B.—These Collections obtained the Peze Medat, 1862. SLIGHT AILMEN’ Pp. 2 75- 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. | HOW TO WORK WIT H THE “MAEROSCORE. 100 
° Plates. 21s. (Harrisen and Sons.) 
BRYCE-WRIGHT, THE MICROSCOPE IN MEDICINE. 86 Piate. 21s. 
Mineralogist ana Expert in Frecious Stones, BIOPLASM : Introduction to Medicfne and Physiology. &. a. 
8 204, REGENT STREET, LONDON, W. PROTOPLASM. (New Edition preparing) e 
7 >_>» ON LIFE AND ON VITAL ACTIQN® 5s. %. ° 
P ; THE MYSTERY OF LIFE. 3s. 6d. , 
SIX PRIZE MEDALS *LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6a, 
AWARDED FOR GEOLOGICAL COLLECTIONS THE “MACHINERY” OF LIFE. 2s 


G:ological Colle@ionsespecially’adapted forTeaching assupplied to Scienre | DISEASE GERMS. (Soiled Copies only.) 8s. 6d, 


and Ayt Department, and used by all Lecturers and Teachers in 
. Great Britain, &e. London: J. & A. CHURCHILL. 


New and Rare Minerals constantly arriving from all parts for selection of | — =-—- -~ - SS sa e 
Single Specimens. THE SCIENTIFIC RESULTS OF THE VOYA@E OF H.M S. 


ROCK SECTIONS AND ROCK SPECIMENS: “CHALLENGER.” 
TheLargest Variety in England. Now Ready, ‘* Zoology, ” Vol. XV., Royal 4to, price.sos., cloth, and Vol. 


Sans YI., Royal 4to, price 40s., cloth. 
New Catalogues and Lists onapplication to— 





REPORT ON THE SCIENTIFIC? RE- 





JAMES R. GREGORY, SULTS of the VOYAGE of H.M.S. “CHALLENGER” during the 

e 88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. oe 18-76, under the command o of | Captain G. È Nares, RN 
: A and Captain F. T. Thomson, repared under the super- 

` Established 27 Yearsin London. intendence of the late Sir C. W. Tuosson, F R.S., and now ọf Jonn 

Murray, one of the Naturalists of the Expedition. 
BEAUTIFUL, NEW, AND RARE fee nia eae, at 
ese Volumes may also be had in separate Parts, “XL 
e M IN E RALS. of the entire Work, as below > :— 
Mr. HENSON i invites inspection of thare num Mber of Specimens he XLL ‘Ihe Maärseniade. By Dr. Rudolph Berg. Price xs. ti 


has just received, comprising— 
gAROYRODITE, ZUN ITE, Extraordinary Fine Crystals of CERUS- XLII. The Peo the ae and Gasteropoda. By R v. R. Boog Wats n, 
MORPH U 
° GENTITE, STEPHANIZE) 1 FOWLERITE, RED VANADINITE, | XLII. The. Bolyracor ior. ByrAled. Ci Madson MEA ee Ta 
OWAROWITE, Canana ZO vor i from Pike's Peak, and Brilliant, XLIV. The Cephalopoda. By William Evans Hoyle, MP. R.C.S., F. RSE. 
SCOVILLITE, PRECIOUS OPAL, GARNIERITE, FLOS FERRI, XLV. The Stomat 
opoda. By W. K. Brooks. Price 9s 
Liquid OPAL, MOONSTONES, Very Large CHALCEDONY containing | XEYT. The Reef Corals.” By John J. Querci, B.Sc (Conk), Price 8s. Cd 
FOSSILS, ROCKS, and MICROSCOPIC SLIDES. « XLVII. The Auman Skaten. Second, Part. a E aa ae 
Collections, Hammers, Chisels, and Blowpipe Apparatus 
Printed for H.M. Stationery Office: Published by Order of H.M. Govern- 
PRIVATE LESSONS AND EVENING CLASSES. ment : Sold by Lon mans & Co., John Murray, Macmillan § Co., Simpkin® 
CATALOGUES ON APPLICATION. Co., Trübner & Co., E. Stanford, J. D. Potter, and Kegan Paul & Co. 
© London; by A. & C. Black, and Douglas & Foulis, Edinburgh ; and by 


S "AM U E L H E N S ON, A. Thom & Co., and Hodges, Figgis, and Co., Dublin, ele ae. 





` 277» ETRAND; LONDON, Just Published, Fifth Edition, Revised and kitagec, Cicwi ve ptd 
i ; 
ER) PP, Illustrated with 269 Coloured Plates ty J. E. Sowerby, 
? 
EO ag A RUST, SMUT, MILDEW, AND MOULD, 


. Geological*Transparencies for the Lantern, 


Descriptive Catalogue on Application. AN INTRODUCTION TO THE_STUDY OF: 





WALKER’? SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS, MICROSCOPIC FUNGI. - 
HOW & CO.’S POCKET MICROSCOPE LAMP, 8s. 6d. l 
MICRO®ETROLOGY.—Sections of Pitchstones, Obsidians, Grani es, By M. C. COOKE, Re A, LL.D., ALe. 
ayent Diorites, Gabbros, Deletes. P shes, Tachy'ltes; frachytes, 
esites, Po ites, Rhyolites, Lavas, Ashes . Schists, Lin e- 4 ny 
poner ee ae a weak , Lav. es, Gneiss, s uin London: W. H. ALLEN & to., 13, Waterloo Plates 


e JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. ‘This Day is Published, price 1s., post 15. 2d., a 


IMPROVED AND ENLARGED EDITION, 


“ROCKS, MINERALS, FOSSILS. Late ree: 
=". Ei. B w T rr E FR, Concerning 





“Assoc. R, S Mines Lond., M.A. Ọxon., L.S.A. Lond., Zc., FORCE, IMPULSION, AND Ex ERGY. 
Succeisor tohe late R. TALLING, ' ° By JOHN O'TOCLE. H è 
18a, BROMPTON ROAD, LONDON, S.W. HODGES, FIGGIS, % CO., Dublin. 


e Sudents’ Cabinets (govel design) d? Rocks, Minerals, or Fossils, rzospeci- |e ® SIMPKIN, MARSHALL, & CO., Londi He 


. , from 3os., or offRecent Shells, 120 Genera, 42s. 7 
aie Minerals a Specialty. Characteristic Rock-sections from rs. 6d. A NEW AID TO THE STUDY OF TIJE STARS. e 














e 
bs Pi CE E S LESSONS GIVEN. Just Published, 
A Fine Series ofthe newly described ST. ERTH PLIOCENE eae 
Pe Uibe TUNICATA and HOLOTHURIA. P H PHÌ L I P Ss’ P-e L A N 1 S P H.E R E. 
—~o- 
: e | Showing at æglance th@Principal Stars visible frem our Latitude i every 
BOOKS: (Secondhand), Miscellaneous, Re- hour in the y@ar; also the position of the Sun on the Ecliptic fur 
giers, &e. —C, HERBERT, English and Foreign Bookseller, 319, every day, with the tifhe of Sunrise and Sanai a 
P Libije E ou eae e a ee oe receipt of two®tamps. The Stars are clearly prirfed in white on a darkeground. 
R —e Handsomely and strongly made, with full explanations. Price 2s. , 
FOR, SALE.—.One 3-Barrel VACUUŅ- GEORGE PHILIP o BON, 32, Fleet Sttect, London ; and 45-57, South 
PME by PADA: —ALF BED PARKES, 21, Ely Place, Londcn, E,C, © Castle Street, Liverpool. . 
. 2 5 ` 
cee 
be e $ ® ‘ e Cary 
e | 
~ ° ° ° 7 ° 
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a 
THE QRUISE OF THE “MARCHESA” 
e TO KMMSCHATKA AND NEW (CUINEA. With 
Notices of Formosa and Liu-Kiu and Various Islands 
e of theeMalay Archipelago. By F. H. H. GUILLEMARD, 
- M.D. With amoi Illustrations. 2 vols., 8vo. 
3 e 


THE HAYWARD LETTERS. Being a 
selection frcm the Correspondence of the late A. HAYWARD, 
Q.C., 1834 to 1884. With an Account of His Early Life. 
By HENRY E. CARLISLE. 2 vols., crown 8vo. 


° e 
PERSIA AND THE PERSIANS. By the 
Hon. S. G. W. BENJAMIN, late Minister of the United 
States to the Court of Persia. With Illustrations. 8vo. 
e ® 


THE RISE OF THE BRITISH POWER 
IN THE EAST. By the Late Hon. MOUNTSTUART 
© ELPHINSTONE. Being a continuation of his History of 
India in the Hindoo and Mahommedan Periods. Edited 

by Sir ERWARD COLEBROOKE, Bart. With Maps. 8vo. 


The STRUGGLE of the BULGARIANS 
for NATIONAL INDEPENDENCE: a Military and 
Political History of the War between Bulgaria and Servia 
in 1885, under Prince Alexander. Translated from the 
German of, Major A. VON HUHN. With Maps. Crown 
8vo. : 


THE MINISTRY OF FINE ART TO 
THE HAPPINESS OF LIFE. By T. GAMBIER 
PARRY, M.A. 8vo. 


e CONTENTS: 

Purpose and Practice of Fine Art. Art and Artists of Glass Painting, 
Ministry of Fine Art to Common Life. Ancient and Mediæval, 
Ministry of Fine Art to Spiritual Life. | Adornment of Sacred Buildings. 
Ministry of Coleur to Sculpture and | Art in Archæology. 

Arehitecture. Builders and Buildings of the Cathe- 
History of Mosaic, dral at Gloucester. 

_ Christian. 


THE GROWTH OF FREEDOM IN THE 
BALKAN PENINSULA. Notes of a Traveller ‘in 
Mont&egro, Bosnia, Servia, Bulgaria, and Greece, with 

e Historical and Descriptive Sketches of the People. By 
JAMES GEORGE COTTON MINCHIN. Witha Map. 
Grown 8vo. 


A, se 
The CONSULTING ARCHITECT. Prac- 
tical Notes on Administrative Difficulties. By ROBERT 
KERR, Author of “The English Gentleman’s House,” 
- &c. Crown 8vo. 


Ancient and 


CONTENTS: 


Sanitary Cases. 
Leasehold Questions 
Questions of Valuation. 
Building Questions. 
@he Building Act. 
Architects’ Disputes and Etiquette. 


e > 
Consultation and Evidence. 
Arbitration Casé&. 

Question @f Structiral Damage. 
Easements. e 

encient Lighte 

Questions of Support. 


ENGLAND’S CASE AGAINST HOME 
eRULE. Bg A,V.DICEY, M.A., Vinerian Professor of 
Law in the University of Oxford, Fellow of All Souls’ 
College, Author of ‘*The Law of the Constifutien,” &¢ 
Crown 8vo. ° 


e 

ENGLAND'S CHRONICLE’ IN STONE: 

Derived from Personal Ofservations of the Catheftals, 

Churchesp Abbeys, Monastefiies, Castles, and Palaces, made 

in Journeys through the Impetial Island. By JAMES 

F. HUNNEWELL,, eith Ilustrgtions. Medium 8vo.. 
° 


e 
JOHN MURRAY, Albemarle Street. 


FORTHCOMING WORKS: 


THE GREAT ‘SILVER RIVER: Notes 


of a Few Months’ Residence in the Argentine Republic. 
By Sir HORACE RUMBOLD, Bart., British Minister at 
Athens. With Illustrations. 8voe è 

0 


° 
THE WISDOM OF EDMUND BURKE: 
Being Selections from his Spęeches and Writings, chiefly 
bearing upon Political Questions. By EDWARD ALLO- 
WAY PANKHURST. Crown 8vo. ° 


OLD ENGLISH PLATE: Fkxclesiastical, 
Decorative, and Domestic ; its Makers and Marks. È 
WILFRED J. CRIPPS, M.A., F.¢.A. Third and Ke- 
vised Edition. With 104 Illustrations and 2000 Facsimile’ 
of Plate Marks. Medium 8vo. 


SOME VERDICTS OF HISTORY RE- 
VIEWED. By WILLIAM STEBBING, late Fellow of 


Worcester College, Oxford. ®8vo. ., 


s o- 
DEAN HOGR’S GHURCH DICTIONARY: 
A Manual of Reference for Clergymen and Students. A 
New Edition, thoroughly Revised. 


Edited by WALTER 


HOOK, M.A., and W. R. W.’ STEPHENS, M.A. e 


Medium 8vo. a 


o 
The EARLY MILITARY LIFE of GENE- 
RAL SIR GEORGE T. NAPIER. Written by Him- 
self for his Children. Edited by his Son, General WM. 
C. E. ARER A New and Cheaper Edition. 
Post 8vo. 


A READABLE DICTIONARY» ÔF THE 
eee LANGUAGE, By DAVID MILNEgM.A. 
vO. 


: ° 

The main purpose of this work is to prowide for those who 
either do not get a classical education, or who are mere begin- 
ners in the study of Greek and Latin, an cesy$ interestigg, 
and instructive method of acquiring a thorough knowledge of 
the derivatives from these languages common in English, 


e e 
THE CONCLUDING VOLUME OF THE 
DICTIONARY of CHRISTIAN BIOGRAPHY, Ljitera- 
ture, Sects, and Doctrines during the First Eight Centuries, 
Edited by Dr. WMI. SMITH and HENRY WACE, D.D. 


Medium 8vo. r 


Portrait.e 


THE STUDENT'S COMMENTARY N -œ 


THE NEW TESTAMENT. 

Speaker’s “Commentary.” Vol® II. The Epis 

Revelation. Edited by J. M. FULLER, M.A., 

of Ecclesiastical Histofy, King’s 
#8vo. 75. 6d, 


pes and 

rofessor 

gollege, London. Crown 
e 


Abridged from ‘‘ The‘ 


THE ETON HORACE,—Part d. The Odeg> 


and Epodes. With Notes to the Odes, Book®I. ‘By F, 
W. CORNISH, M.A., Assistant Masterat Eton College. 
e 


Crown 8vo. 7 


‘FRENCH PRINCIPIA.—Part III.* Prosé 


Composition. Containing Hints on Translation of English 
into French, the Principal Rules of the French Synt&& cəm- 


pared with the English, amd a Systematic Coursg of Exer- e 


ciseyon the Syntax. By Dr. BRETTE, French Master at 


Christ’s Hospital. r2mo. 4s. 6d, [FsteOut, 
: (J . e : 
e ENE gi 
e o 4 , 


Bit. °21, 1886], e 








SUBSCRIPTIONS TO.“ NATURE.” 


eS @ 
Yearly be TR a aaa ENAS O 
Half-yearly . noaea’ . 14 6 

n Quarterly... gye e eee 7 6 

To the United States, the Continent, &c. :— 

Ss d 
ag Yearly, cin E a ae A a OG 

e Halfyearly.... 1... ..8....15 6 
Quarterly. ge... e ee BOO 

To India, gbina, and Japan :— 

. e e Ss. ad. 
Very... ee ee ee ee a32 6 
Malf-yearly .. 2... 1. 8... 16 6 
Quarterly es: “ie gi settee ek were a eB” 6 





» CHARGES FOR ADVERTISEMENTS, 


Three Lines in, Column 2s. 6d. od. per Line after. 
S 


©. d 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or HA Column . .I I5 0 
Half a Page, or a Column . ........, 35 0 
Whole Page... rae anaa eaaa g 


Money Orders payable to MACMILLAN & CO. 
OXFICE*: 29, BEDFORD STREET, STRAND, W.C. 
—® f 


I -LAMPs 


PATENT 


Silico-Carbon Acidless 
BATTERY 


MICROSCOPIC work, 
All complete £5. 


COXBTER & SON, 











LONDON, W.C. 
SECOND EDITION, 
GRIFFIN’S 


CHEMICAL -HANDICRAFT. 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DES CRIPTIVE, 
e@Demy 8vo, 480 PP., Illustrated with 1600 Woodcuts. 
è Most Complete and Cheapest List of Apparatus, 


JOHN f. GRIFFIN anp SONS¥22, GARRICK STR 
` LONDON, W.C. i 


ZEISS MICROSCOPE STANDS in STOCK, 


in ‘handsome Nf&kel mounted Cabinets. Verified Objectives, ordinary 


and ehe new Apochromatic. Lisy W. UME, Optici i 
@ Breet, Edinburgh. e Ra < De 





bag 


tit No Danger! No Gas! No Stea ! No Boiler! 
tion | No skilled labour ! ai iay imio 





daily, £32 
Pumping Salt Water at 


Cawyn Ba% Hotel. 7 , E e 
. e . e 
i ..Řĥ@ r 
a e ? ° i 
eo. 


e NATURE es : 


BAILEY’S PATENT : i 


Plosions ! NogNuisance of any kind! Require little atten- 
Costs les! 


= | Bailey's Hot-air Pump, Complete, ready for Work, to supply a: 
e + Pamphlets and Particulars free. 


W. H. BAILEY & CO., Hyprautic En&inzzrs, 


is J 
b.. 
cei” 
o = ° 
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NEW MICROSCOPIC” ATTACHMENT * POR LANTERNS. 


7S PATENT), 


° (Suitablesfor any Lantern) 
Shows ordinary 4 % 1 Mice- 

s®pic Objet 8 feet in dia. 
meter with Lime-lght., bril- 
liantly illuminated, and sharply 
defined®? the edge. « 

Any ordinary Micgo#cope Db- 
jectives may be usgd with it. 
Eyery hair, on We or gther 
Small Insect, show. clear'y and 
distinctly @h Screen.e Willshow ® 
transvers@striation-ein ‘Trach 
of [@tiscus, spiral formation of 
Blowfly’s Tongue, &c., &e. 

Complete with Sub-stage Con- 
denser, and Double Achrematic 
Objective, Rotating Diaphrazm, 
Rack Adjustment for Focusing, &c. Best Workmanship throughcu: 948, 

Can be seen at work by intending Purchasers at 3, Fleet Street 

For Particulars of Newton’s Patent Magic Lanterns, Scientife and other 
Slides, Polariscopes, Microscopes, and Micro-Polariscopes & r Screen Proa 
jection, Optical and Electric Lanterns, see Catalo; ue of Projection 
Apparatus, Four Stamps. SILVER MEDAL INVENTIONS ËXHIrITION, 1°85. 








NEWTON & CO., 3, Fleet Street, London, E.C., 


Opticians to the Queen and Government, Makers of every Description of 
Scientific and Physical Apparatus for Colleges, &c. Special Apparatus 
for Polariscopy, Spectroscopy, &c., for Screen Projection. 


Pui Illustrated Catalogues 6 Stamps. bg 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise ob'tainabte 


BLASCHKA MODELS, 


Mr. DAMON, of Weymouth, Sole Agent for Great Britagn and Ireland. 
New Catalogue, price 6d. 


eee Pi oe nt Pee ae 
ELEGANT SCIENTIFIC PRESENT.— 


FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with escriptive Catalogue, price 
412 12s.—R, DAMON, F.G.S., Weymouth. 











MOORE BROTHERS 


> 


#-6,Grafton 8t.,Gowerst, | OSTEOLOGISTS, DISARTICULATORS, ETL. 


15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
SPECIALITIES. 

Completely Disarticulated Skeleton of Young Jaguar, each individual 
Bone movable ; natural position retained. 

Complete Section of Cat, one side natural, the other disarticutated. 

Four Skulls fully disarticulated, the Bones movable in Groupe; lettered 
after PARKER. ° 

Limulus, Homarus, Palinurus, Cancer, and Scorpio fully disarticulated® 
lettered after HUxLEY and Ray LANKESTER. 
TWO GOLD MEDALS AWARDED LIVERPOOL EXHIBITIQN. 


Specimens for Sale. 
e e 





N = z3 

Excellent Copies of the actual, natural Handwriting, also 

of Drawgugs, Music, even of elaborate Sketches, Pro- 

grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply Produced by the 


AUTOCOPYLST 


Very fuid ink, used with ordinary per®and paper. Auto-Circul@s resemble © 
written letters. Used at the House of Lords? &c. 


AUTOCOPYIST CO., 


e è 
72, London Wall, London, and 52, Princess Street, Manchester» . 
e 
CHEAP WATER SUPPLY FOR MANSIONS, &e, Sia 


to work than any othe kind. of engine. i 
ny quantity of Water up to "4000 Gallons ' 





e a 
&e., ALBION Works, SaLrony, MANCHEST ES. o > ERN 
° Supplying a 
at , -Mansion® 
e 
ee es 
e 
> . . 
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7 “GG, BARBIGAN, LONDON. 


hie: ae 


e MANUFACTURERS 


e AND 


IMPORTERS * 


OF 
Scientific Apparatas 


a AND 


| CHEMICALS. 


BAKER'S 
PATENT CALORIMETER, 


A NEW APPARATUS 


For demonsttating to Science 
Classes problems in Specific 
Heat, 
































































































































For full particulars write to the 
SOLE AGENTS— 


2s ORME & CO, 
65, Barbican, London, E.C. 


















































































































































































































































Complete Price List of Apparatus and 
Chemicals, 2s. 6d. 





Mathematical Instrument Manufacturer to H.M. Government, Council of 

s India, Science and Art Department, Admiralty, &c. 

Drawing, and Surveying Instruments 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 

W. F. & obtained the only Medal in the Great Exhibition of 1862 for 
€xcellence of Construction of Mathematical Instruments, and the only 
Gorp MEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. 

a Adaress ‘-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Mathematical, 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGEST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


e e Edited by Jonn T. CARRINGTON, 
> With the Assistance of 


F DERIC Bonp, F.Z.S. RICHARD SOUTH. 
E¥wanp . Fires, F.L.S. J. Jenner WEIR, F.L,S. 
: F. Bucnanan WuHITE, M.D. 
Contains Articles by wellgknown ntomologists on all Branches*of the 


Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
&c. ; there are Monthly 
° 


Habits, Life-Histories ; occurrence of Rarities, 


Lists of Duplicatesand Desiderata. , 
© Weoncur ILigsTRATIONS and occasional LirnoGRaFHED and CHROMO- 


LiTHOSRAPHED PLATES. 
SIMPKIN, YARSHALL, & CO., Stationers’ Hall Court. 


AN hs . 
INFALLIBLE 
: REMEDY 


e For BAD LEGS, BAD BREA 8, OLD WOUNDS, SORES and 
ULCERS. Ifteffectually yubed on the Neck and Chest, it cures 
SORE THROATS, BROYCHITIS, COUGHS apd COLDS; afd for 


GOUT, RHEUMATISY, and sl Skin Digeases it is unequalled, 








oF 





New Bpok, Just Published, 3s. 6d. ® 


° y of] sg : 
e d. ORMES & 60., REV. F.eG. JENYNS’ BOOK’ ON BEES: 


Their story, Habits, and Instincts. The First Principles of Moderne 
Bee-keeping. Published at the request of the British Bee-Keepers’ 
Association. - 


e e 
WELLS GARDNER, DARTON, & €0., Paternoster Buildings. 





"JUST PUBLISHED. f 


HANDY MAP OF THE MOON 


Repr-duced by the Platinotype Process fron a large DQwing by T. R. 
MELLOR, Esq. It is mounted on card 15 X 13 infhes, and has every pro-® 
minent feature of the Moongs surface accurately delineated, and'an explana- 
tory letterpress is pasted at the back of the card. 


INVALUABLE TO AGTRONOMERS. 
° 


Price 35. 6d. Post Free 3s. 8d. . 





HORNE, THORNTHWAIBE, & WOOD, 
OPTICIANS TO THE QUEEN, i 
416, STRAND, W.C, 
AND 
E. G. WOOD, 


CHEAPSIDE, EC ; 


Catalogue of Astronomica? Telescopes}, T, Bost Free. 
E 


MINERALS FOSSILS, ROCKS, 
MICROSCOPIC ‘OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, ° 
CABINETS, GLASS-CAPPRD BOXES, 
GEOLOGISTS’ HAMMERS, NAYURALISTS’ 
DREDGES, &c. 


THOMAS D. RUSSELL 
PRIZE MEDALLI8T, HEALTH EXHIBITION. 
78, NEWGATE STREET, LONDON, EC. : 


Astronomical Telescopes, &c. ° 


C. BAKER, 
244, HIGH HOLBORN, LONDON, 


Begs to call the attention of Astronomers to his very LARGE STOCK of 
SECOND-HAND ASTRONOMICAL TELESCOPES 


By COOKE, ROSS, DOLLOND, and other Eminent M@kers. 
ALSO, 


TRANSIT INSTRUMENTS, &c., 


By TROUGHTON AND SIMMS aad other Makers, together véth several 
very fine 


ASTRO-CLOCKS ae 
: By DENT and®ther @lebrated Makers. * 
CATALOGUES OF SAME FREE BY POST. e 
2 


— ———$_$_—_, 
e 
NORTH BRITISH “AGRICULTURIST, 
the chief Agricultural Jgernai in Scotland, circulates extensively amorg 
Landowners, Farmers, Resid&ht Agents, ang others interestedsingthe 
management of land throughout theQUnited Kingdoyy oe w 
The AGRICULTURIST is published every Wednesday afternoonin time 


for the Evening Mails, and contains Reperts of all the princigal Briffsh and 
Irish Markets of the week. ® 


Thespecial attentionof Land Agentsis directeġto the AGRICULTWRIST 
as one of the bestexisting papers for Advertising Farms to be‘Let and Estates 
for Sale. © 
© pan 
advertisers addressing themselves to Farmers will find the AGRICUL- 
TURJST a first-classmedium for reaching that Class. e e 
Price 3d. By post 34d. Annual Subscription, payablein advance, 145, 


Offices—377, High Streete Edinburgh ; and 145, Quegt Yertoria Rreet, 
London, E.C. Money Orders payablg to C. and R. AgpErQon. 


74; 
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PRIZE MEDAL] HARVEY & PHAR,” HEALTH ° 
” AWARDED [By Appointment to the Royal Institution of Great&Britain,] ý BEMLBITION ;. 


e Pe e 
. E i SUCCESSORS TO W. LADD & CO, ° S" ‘os 
BEAK STREET, REGENT STREET, “LONDON, Wee . 
è MANUFACTURERS OF e °° 


LARGE NICOL PRISM POLARISCOPES with latest improvements. °° 
HARVEY & PEARK’S NEW COMBINATION PLATE INFLUENCE- MACHINE. ° 
WIMJHURS AND VOSS INDUCTION MACHINES. 7 œ 
CHRORIDE OF SILVER BATTERIES, DR. DE LA RUE’S FORMULA. 


oht Catalogue, Revised Edition, per post Bd. 


MESSRS, MACMILLAN & G0.'S SCIENCE CLASS-BOOKS: 


ASTRONOMY, —POPULAR ASTRONOMY. By Sir G. B. Airy, K.C.B., F.R.S., late Astronomer-Roval. 


ith numerous IIlustragions. Fcap. Bo. 4s. 6d. 


ASTRONOMY.—ELEMENTARY LESSONS IN. pete OMS. By J. Norman LOCKYER, ÈRS. 


New Edition. With numerous Illustrations. Fcap. 8vo ss 6d. (Questions on, rs. 6d. 


PHYSIOLOGY.—ELEMENTARY LESSONS IN PHYSIOLOGY. By Tuomas Henry Huxtey, F.R.& 


New Edition. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 


ANATOMY, —LESSONS IN ELEMENTARY ANATOMY. By St. Grorce Mivart, F.R.S. With 
numeroys Illustrgeions. Fcap. 8vo. 6s. 6d. 

CHEMISTRY. -LESSONS IN ELEMENTARY CHEMISTRY. By Sir Henry E. Roscor, F.R.S. 
New EMition, Wit% numerous Illustrag@@n@ Fe p. 8v3. 4s. 6d. Problems adapted to the same, by Professor THORPE. With Key. 


18mo. 2$. 
OWEN’S COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. By F. Jones. 
š With Preface by Sir HENRY E. R )SCOE, F.R.S. New Edition. With numerous Illustrations. Fcap. 8vo. 2$. 6d. 
QUESTIONS ON CHEMISTRY. A Series of Problems and Exercises in Inorganic dhd Organic 
Chemistry. By F. J. INES, F.R.S.E., F.C.S. Fcap. 8vo. 3s. 


CHEMICAL "THEORY. a ee ee PROOFS OF CHEMICAL THEORY FOR 
BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap. 8vo. as. 


PHYSICS.—LESSONS IN ELEMENTARY PHYSICS. By Professor BALFOUR STEWART, F.R. si New 


è Edition. With numerous Illustrations. Fcap. 8vo. 4s. 67. (Questions on, 2s.) 


ELECTRICITY AND MAGNETISM.—ELECTRICITY AND MAGNETISM. By Peksi 
SILVANUS @HOMPSON. With numerous Illustrations. Fcap. 8vo. 4s. 6d. 


ELECTRICITY AND eC PISM, ABSOLUTE MEASUREMENTS IN. Bye Profegsor 
¢ ANDREW GRAY, M.A., F.R.S.E. Pott 8vo. í 
e ELECTRIC LIGHT ARITHMETIC. “by R. E. Day, M.A. Pott 8vo. 2s. 


HEAT AND *ELECTRICITY.—A COLLECTION OF EXAMPLES ON HEAT AND 
ELECTRICITY. By H. H. TURNER, B.A., Fellow of Trinity College, Cambridge. Crown 8vo. 2s. 6d. 


STEAM.—AN ELEMENTARY TREATISE ON STEAM. By J. Perry, C.E., Professor of Engineering 


Imperial Collegg of Engineering, Yedo. With Illustrations, Numerical Examples, and Exercises. Fcap. 8vo. 48. ode 


SOUND.—ELEMENTARY LESSONS ON SOUND. By Dr. W. H. Stone. With Illustrations. 
Fcap. 8vo. 3s. 6d. 


ELEMPNTARY SCIENCE.—NUMERICAL TABLES AND CONSTANTS, IN ELEMENT. ARY 
SCIENCE. By SYDNEY LUPTON, M.A., F.C.S., F.C.I. Globe 8vo. 2s. 


CHEMICAL ARITHMETIC. —ELEMENTARY ‘CHEMICAL ARITHMETIC, With 
Problems. By the same Author. Globe 8vo. gs. 

NATURAL PHILOSOPHY.—NATURAL PHILOSOPHY FOR BEGINNERS. ByI, Tonuenrrr, 

M » F.R.S. Fcap. 8vo. Part I.-pThe Properties of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II.—Sound, Ligii, and iat. 3s fd. 

PH SICAL GEOGRAPHY. —ELBMENTARY LESSONS IN PHYSICAL GEOG BEY. By 
ARCHI@ALD GEIKIE, F.R.S. With numerous Illustrations. Fcap. 8vo. 4s. 6d. (Questions, rs. 6d.) 


FIELD GE OLOGY.—OUTLINES OF ARGY GEQLOGY. By the samg anion With AN 


Illustrations. ecrown 8vo. 3. 62. 


GEQGRAPHY,—CLAS@=B OK OF GEOGRAPHY, By C. B. CLARKE, M.A., F.G.S., ERS 


oe Wew Edition, with Sighteen Colo@red Ma®. Fcap. 8vo. 3S. 


AGRICULTURE. -« fLEMENTARY LESSONS i THE SCIENCE OF AGRICULTURAL 
e PRACTICE. By @rofessor H. TANNER. Fcap. 8vo. 3s. 6d. 


FIELD AND GARDEN CROPS. —DISEASES DF PIELD AND GARDEN CROPS, Chietly 


such as are caused by Fungi. By WORTHINGTON G. SMITH, F.L.& Fcap. 8vo. 4s. 6d. 


BOTAMY.—L@SSONS IN ELEMENTARY BOTANY, By Professo? OLIYER, F.R.S. New, Edition. 
With nurferofis Illustrations, Fcap. 8vo. 4s. 6d. 


POLITICAL ECONOMY.—POLITICAL ECONOMY FOR BEGINNERS. y Sirs, Facet. 


è New Edition. With Questions, &c. fcap. Svo. 2s. 6d. 
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o 


ECONOMICS.—THE ECONOMICS OF*INDUSTRY. By Profgssge A. MAksmALL and Mary P. 
e MAR L. Fcap. 8vo. 2$. 6d. e e o . ag 
S N e e ° MACMILLAN & CO., LONDON: : 
MEET A i z . . °° 
. e © i ° $ s 
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ae s New Ehrrion oF FERRIER’S “FUNCTIONS OF THE BRAIN.” ze 


Now Ready, Second Edition, Re-written, with manye New Illustrations, 8vo, 18%, 


. ' THE FUNCTION OF THE BRAIN, By DAVID FERRIER, M-D., LL.D., F.R.S., Professor e 


k ot Forensic Mediche; g's College 5 3 Physigian to King’s College Hospital ; Physician, to the National Hospital for the 
„ paralysed and. Epileptic. be Jee 
This, tho®gh termed a Second Eaition, į is essentially a new book, having been almost entirely re-written, and embracing 
the ae of new investigations by the Author, aS well as a critical survey of the more important physiological and pathological 
researches on the functions of the brain that have been published within the last ten years.- The number of illustrations has been ® 
deubled, ar the chaptefs devoted to the strictures of the merve centres and ‘the functions of the spinal c@d have been much 
eenlarged, eso that éhe work forms a complete treatise on the central nervous system, 


° o > London : SMITH, ELDER, & ÇO., 15, Waterloo Place, e e E 


TO H, R.H, THE PRINCE OF WALÈS, THE EMPRESS OF GERMANY, é&e. 





l BRAND & COS -* 
Ai SAUCE. 


A FINE TONIC AND . 
DIGESTIVE. s 


. —__ è v - 
e win excellent relfsh for “ fish, flesh, 
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A The following is a list of the Portraits that have appeared in the above Series. x, SS 
MICHAEL FARADAY, ‘ SIRe JOSEPH DASTON HOOKER, i 
.- THOMAS HENRY HUXLEY. WILLIAM HARVEY. © ° 
® CHARLES DARWIN, SIR GEORGY B. AIRY. i ° 
5 HN. TYNDALL, e r ~ J. LOUIS R. AGASSIS. ° : 
EORGE GABRIEL’ STOKES, . JEAN BAPTISTE ANDRÉ DUMAS. © 
SIR CHARLES LYELL. É i . SIR RICHA EN. bd 
SIR CHARLES WHEATSTONE, @o JAMES CLE@K M&XWELL. © co ys 
e è SIR VILLE- THOMSON. ‘ JAMES PRESCOTT JQULE. æ ’ 
; ROBERT WILHELM'` BUNSEN. WILLIAM SPOTTISWOODE, e s 
ADOLF ERIK NORDENSKJÖLD. e ARTHUR CAYLEY. e é e 
y e SIR WILLIAM THOMSON. ° a SIR C. W. SIEMENS. 
° HERMANN L, F. HELMHOLTZ. A % - JOHN COUCH ADAMS. 6 .. ° 
° Proof impressions of these, printed on Indy ‘paper, may be had from the Publishers, price’ 5f each, on , 
to S Zhe Set of 24°Portraits in a Handsome Portfolio for £6 ss. od., garriage paid. . ; 
e 
$ a ° THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, g 
: f 7 o 
. Cheques ara Money Orders? pay@le to MACMILLAN & CO., P z 
OFFICE OF “ NATURE,” 29, BEDFORD STREET, STRAND. * e c 
SSS ee 
Printed by RIÊHAR® CLAY AND Soms, at 7 and 8, Bread Strget Hill, Queen Victoria Street, in the Cit®of London, and ad Publishi by K 
MACMILLAN AND Co., at the Offce, 29 and 30 Bedford Street, Covent Garden. —TrignsDayy October 21, 1886. 
e e . e 
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@ “ To the solid ground 
. Of Nature trusts the mind which builds for, aye.” —WORDSWORTH 
i) D _—_s_ -__§ 
No. 887, VoL. 34] ° THURSDAY, OCTOBER 28, 1886 [PRICE SIXPENCE 
= — = =o oe. 
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- ROYALS GEOGRAPHICAL SOCIETY. 


Nov ady, Report of the Proceedings of thg Society in reference to 
the Impro@ement of Geg8raphical Education, @onta¥g :—(1) Report to 
the Council, by J. Scorr KELTIE, the Socie Inspector of Geographical 
Education. (2) Lectures and Discussions. (3) Measures adopted by the 
Council. (4) Catalogue of the Exhibition. (5) Supplement to the Cata- 

gogue. Price Three Shillings and Sixpence. 


London: §DHN MURRAY, 1886. - 


LONDON UNIVERSITY 





EXAMINATIONS. 2 
(PRELIMINARY SCIENTIFIC, INTERMEDIATE SCIENCE, 
e AND B.Sc.) 


Evening Classes (Lectures and Laboratory Work) in PHYSICS are held 
at the Birkbeck I@stitution, Bream’s Buildings, Chancery Lane. A detailed 
roope can be Stained by applying to the Secretary of the Physics 

lasses, 

NOTE. During the Jast two years the following successes have been 

aine& by Students in these Classes :—London University Examinations 
CPreliminary Scientific, Ingermediate Science, and B.Sc.)—r15 passed in 
Physics out of 16 who @mpeted. Science and Art Department Examina- 
tions—253 First Class and 137 Second Class Certificates. Patent Office 
Examinations (for A@istant Examinership s)—x6 qualified in -Electricity out 
of 17 Who competed. Many Students have obtained Whitworth Scholar- 
ships, Studentships in Training, University and Hospital Entrance Scholar- 
ships, &c ; while ofħers have been successful at the Examinations of the 
Royal University, Ireland, the Cgty agd Guilds of London Institute, &c., &e 


THE 0& NEW LANTERN MICROSCOPE, 
OxyHypDROGEN oR ELECTRIC LIGHT. 
(Wright and Newton's Patent.) 











SILVER MEDAL 
INVENTIONS EXHIBITION, 1885. 








With Lime-tight this Igstrument shows a Flea 15 feet long as sharply as a 


Magic Lantgn Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly's 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polarisgop de. Particulars and Report of Royal Micro:copical Sogiety 


op app! cation. | TE See 
NEWTON “& CO., Š 
OpriosANS TO THE QUEEN AND THE GOVERNMENT 
MgKERS of eyrry DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATU® 
FOR NE, INSTITUTIONS, &c. SPXCIAL OPTICAL APPARATUS FOR 

e POLARISCOP® SPEcgROSCOPY,@&C., FOR SCREEN PROJECTION. 

í Full Illustrated Catalogues 6 Stamps. 
7 °& FLEET STREET, LONDON, 





: GRACE’S NEW DIRECT VISION 


SPE 









































Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficiént Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; àt 
is provided with a fine motion focusing arrangeme®t, and it is 
applicable to every purpose for which a Direct Vision Spegtro- 
scope can be used. 

Price in Morocco Leather Case, 48 8s. 6d. 
Ilustrated Catalogue of Spectroscopes sent post aoe ixpence. 


JOHN BROWNING, 
Ootical and Physical Instrument MaR to H.M. Governed, 


63, STRAND, LONDON, W.C. 


TRAVELLER'S: CO 
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° —— i ° 
‘ANEROID BAROMETER, with Altitude Scale, COMPASS, with Pasent 
è Dial, and THERMOME@ER having Fahrenheit and Centigrade §cale 


© Price 5 ip 8 Guineas. 
I®strated Price Lists Pasted Free to all Parts of the World. 


JEGRETTI.& ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS®TO THE QUEEN, 


° HOLBGRN VIADUCT. . 
BRANCHES :~45, CORNHILL; 122, REGENT STREET. 
e Photographers at the CRYSTAL PALACE. i 
PA and Z’s Large Illustrated Catalogue, r200 Engravings, Price 5s. 6f 
, ` Telephone, No 6g © 
° 
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“BEAUTIFUL wev"AND RARE | LIVING SPECIMENS FOR THE WIGROSCOPE. 


hafjust received, comprising — 


Patr, a la large number of Specimens he 


=x 


ARGYRODITE, ZUNYITE, Extràordire. FineCrystals of CERUS.- 


SITE, PYROMORRHITE, DESCLOIZITE STOLZITE, AR- 
GENTIT® STEPHARITE, FOWLERITE, RED VANADINITE, 
OWAROWSTE, Canana, TOPAZES from Pixe’s Peax, and Brilliant, 


Doubly-Terminated RUTILES. 
SCQVILBI@E, PRECIOYS OPAL, GARNIERME, FLOS FERRI, 
OSE OPAL, MOONSTONES, Very Large CHALCEDONY containfng 
iquid. 
e FOSSILS, ROGKS, and MICROSCOPIC SLIDES. 
Collections, Hammers, Chisels, and Blowpipe Apparatus z 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
nars 
= SAMUEL HENSON, 
e 277, STRAND, LONDON, 
Opposite Norfolk Street. 


>, HOW & CO.’S 
Geol§gidal Transparencies for the Lantern, 


Descriptive Catalogue on Application. 


© WALKER’S SPECIFIC GRAVITY BALANCE®FOR ROCKS 
AND MINERALS. 


HOW & £0.’S POCKET MICROSCOPE LAMP, 8s. 6d. 


MICRO-PETROLOGY.—Seetions of Pitchstones, Obsidians, Grani es, 
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes, 
Andesites, Porphyrites, Rbyolites, Lavas, Ashes, Gneiss, Schists, Lh e- 
stones, &c., price rs. Gd, each. 


JAMES HOW & CO., 73, FARRINGDON STREET, LONDON. 


eSIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Geological Cgllectionsespecially adapted for Teaching assupplied to Science 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 

New and Rare Minerals constantly arriving from all parts for selection of 
Single Specimens. 


Rock SECTIONS AND ROCK SPECIMENS: 
3 The Largest Variety in England. 
Now Catalogugs and Lists on application to— 
7 JAMES R., GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


t 
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GOLD MEDALawarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscribers Argulu€ foliaceus, with drawing and 
description. He also sent out Pterostylaria parasitica, Paludicella Ehren- 
bergi, Fredericella sul€na, Cordylophora lacustris, Scongilla fluviatilis 
Stephanoceros Eichhornii, Melicerta ringens, Brachionus urceolaris, Volvo» 
globator : also Hydra, Amæba, Vorticella, Crayfish, and other Specimens 
‘or (Huxley and Martin's) Biological Laboratory wogk. 

Weekly Announcements will be made in this plate of Organisms T.B. is 


supplying. 
Specimen Tube, One Shillimg, ost the. 


Twenty-six Tubes in Cours@of Six Months for Subscription (J £r Is. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleyen Parts, 1s. each. 


cas oee 
MORPHOLOGY OF THE CRUSTACEÆ. 


The following interesting and rarely-observed objects, stained and mounted 
in balsam without pressure, 1s. 8d. each :— 

The Cur:ous Zoéa of “ Porcellana pla®cheles.” 
Do. of Plated Lobster. “' Galathea.” 
Do. of Great Edible Crab, ‘Cancer pagurus.” 
Do. of Shore Crab, “ Carcinus mathas.” 
Megualope Stage of ditto. 
Young of Hermit Crab, “Pagurus bernhardus,” 
Zoéa of Prawn, and Mysis Stage of ditto, 


SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for Museum, Laboratory, and Microscope, 
Two Stamps. @ (467 


S. LOUIS’S SERIES*OF ° 
UNMOUNTE® OBJRCTS FOR THE MICR@SCOFE. 


x1 Series of Diatoms (12 tubes in each), at 3s. each series. 


46 7 aricus Objects (12 to 36 in each) at 2s. ditto. 


S. LOUIS'S SERIES OF 4OUNTED OBJECTS. 
43 Series, twelve (3 by 1) slides in each, at S- each Series. roth Series of 


selected Diatoms ready. . . 
36 Pages, New Detailed ist, post free for One Stamp. 


Sore AGENT: WM. WEST 15, Horton Lane, Bradford. 


——— —_—e—-— 


“BROWN CEMENT”, 


The name of this Cement, admitted to be the best for Microscopical 
Work, has ‘been registered, and is now labelled in White Letters upon a 
Brown Ground. i ° 

Purchasers should see that they are not deceived Sy fraudulent imita- 
tions. 

Price 15. 
or post free 











: : . ð, os 
pe bottle, with full instructions for use, from most Opticians, 
or 1s. 3d. from e 





























Testablished 27 Yearsin London. EDWARD WARD, 249, Oxford St@®et,eManchester. [503 
= = = Ne: ° 
ROCKS? MINERALS, FOSSILS. | .'vx710Ns pxninition-coup MPDRLAWANDED e 
E. H. SUT E 8 
. 
A 5 S. Mi = L F M.A. O m d A DENT CATA@OGUE of HIGH-CLASS 
SSOC. 2 De ines ond., ofthe xon., L. D.A. Lond., XC., WATCHES and CLOCKS at 
$ Successor to thg late R. TALLING, WATCHES. REDUCED PRICES, ®sent e post 
180, BROMPTON ROAD, LONDON, S.W. AN free on application to E. DENT 
Studentg’ Cabinets (novel design) of Rooks Minerala or Fosgils, 120 speci- f and Co., Makers to the Queen, 
mens, from 30s., or of Recent Shells, 120 Genera, 42s. r 
Cornish Minerals a Specialty. Characteristic Rock-sections from rs. 6d. 61, STRAND, LONDON, eW.G, ° 
b APPARATUS SUPPLIED. LESSONS GIVEN. Bidan or 4, ROYAL EXCHANGE, e 
A Fine Series@f the newly described ST. ERTH PLIOCENE FOSSILS, o— — 
@ including TuntcaTa and HOLOTHURIA. BEST B LAC R | Ri K KN OWN 
° ~ A a 5 
MINERALS, FOSSILS, ROCKS, DRAPER’S INK (DIGHROICY 
MICROSGOPIC OBJECTS. biererinc FROM ANYTHING ELSE EVER PRODUCED. 
RECENT SHELLS, CRUSTACEA, ECHINODERYS, | Writing becemesa pleasure wee is used. Ithas been adopted by 
_ CABINETS, GLASS-CAPPED BOXES, : the principal Banks, Publi fices, apd RailwayaCompanies eee ` 
GEOLOGIS®S HAMMERS, NAT URALISTS It writes almost instantly full Black. Flows easily from ren. : 
o DREDGES, &c. Does not corrode Steel Pens. Blotting-pape® may be applied ay the 
o : ry e ` Is cleanly to use, and not liable to Blot. mdħent of writing. © 
$ be obtained in London, th h M .B & Sons, Farring- 
THOMAS, D. RUSSELL, |S See W 'rowaros id Changes F. Nagrntay & Sons, Newgate 
PRIZE MEDALLIST,HRASLTH EXHIBITION, Street ; and to be had of all Stationers. . è 
73, REWOATE STREET, LONDON, $e. ə BEWLEY & DRAPER (Limited), Dublin. ẹ 
se ee z I— 
PRACTICAL BIOLOGY for LONDON GEBMAN PESSOND Tio ee guage, 
XAMS. ° CHARTERHOUSE SCI®NCE SCHOOLS, Gewell Conversation, and Reading in Matters o Sy , an 
et olan Mortng, 10o tor. By a Gold Medallist in Biology, e LITERATURE. Difficult, passages in GERMAN aR HA IC 
Double-Hon@irs Man, and Wgnner of a First Medical entrance BC. QKS (Mathematics, Phgsics, &c.) explained. Herr, RHAUS, 
Scholarship. a ° 29, Canonbury Square, London, e © 
° a 
°° o on ' : ð ore“ . 
e . A e 7 2 . 
- 3 ne | .° 
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z e P Now Ready, Price 5s. A ° A oe just PUBLISHED. 8 ., 
° ` THE JOURNAL OF T è We mr 3 
ANTHROPOLOGICAL INSPITUTE oF | HANDY MAP Hr THE MOON.. 
GREAT B RITAIN AND IRELAN D, Repr.duced bfthe Platinotype r cess from a Igrge Drawing by T. R. 
e Vou. NVI. Parr 2, NOVEMBER 1885, MELLOR, Esq. Itis mougted a) x 13 inchs, and has evcay prea 
e © minent feature of the Moon’s surfagMaccurately delineated, and an e®plana- 


Contains Papers by H. Ling Roth, Dr. S. J. Hickson, Francis Galton, tory letterpress is Pastedat the back of the card. 









































F.R.S., Prof. Flower, Prof. A Macalister, Kiss A. W. Buckland, C. W. 
Rosset, Dr. R. J. Mann, C.D Webb, Sir James Marshall, J, Thomson, INVALUABLE TO Asrrgfirrs. (3 
ô F.R.G.S., R. H. Lang, E. F. im Thum, @ H. Hawtayne, F.R.G.S., Dr. ; ° . 
J. Rae, J. Bonwick, F.R.G.S., F. W. Pennefather, the Hon. J. E. |® gie 3s. 6d. Post Free 3s. 8de 
Mason, F. A. Swet@nham, and W. B. Pryer, C.M.Z.S. e ee fe « 
i 6 ssi pare & CO., Ludgate Hull. HO RNE, THO RNTHWAITE, &e wood, 
e 
ASTRONOMICAL TQELESCOPE FOR, OPTICIANS TO THE QUEEN, : 
SALE. — }-inch Silvered-Glass Speculum TELESCOPE, Azimuth 16 : 
Stand, Wheel and Handle, &c., complete.—Price and particulars to 416, STRAND, WG, 
-_~ No. 622, Kern & Co., ddvertising Agents, Edinburgh. AND 
I R ESTANDS in ST E E. G. WOOD, 
in handsome Nickel mounted Cabinets. Verified Objectives, ordinary _e e 
and the new’ Apochromatic. List, W. HUME, Optician, Lothian F 
e Street, Edinburgh. : ° Catalogue of Astronomical Telescopes, &¢. : Post Free. 
SS Oe s . i 
NORTH BRITISH AGRICULTURIST, . New Book, Just Published, 3s.6¢. o ‘Wy 
the chief Agricultural Journal in Scotland, circulates extensively among REV. F. G. JE NYNS’ BOOK ON BEES: 
Landowners, Farmers, Resident Agents, and others interestedia the Their History, Habits, and Instincts. The First Principles of Modern 
A managementof land throughout the United Kingdom. peekeepi g. Published at the request of the British Bee-Kagpers’ 
ociation. 
Te AGRICULTURISTis published every Wednesday afternoonin time ne 
for the mete ails, and cont@ins Reports of all the principal British and WELLS GARDNER, DARTON, & CO., Patgmoster Buildings. 
{righ Markets ofthe week. e = = 
ThAWpecial attentifhof Land Agentsisdiegt the AGRICULTURIST | BOOKS (Secondhand), Miscellaneous, Re- 
as one of the best existing papers for Advising Fartnsto be Let and Estates mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319, 
for Sale. Goswell Road, London, E.C. Catalogue free oni receipt of iwo stamps. 
p Adverteer addressin®  thomzolves ton Farinera will find the AGRICUL- Libraries Old BookAdd Rees purchased 5 
URIST a first-class medium for reaching that Class. 
Pesca de oat aidt ®Manacar Se 5 P inai THE BREWERS’ GUARDIAN: 
rice3d. By post 3ġd. *Annua a O PRON, payaa SIn RO VANCS; TaS A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Offices—377, Hig Street, Edinburgh ; and 145, Queen Victoria Street, Licensing, Legal, and Parliamentary Matters. e 
london, E.C. Money Orders payable to C. and R. ANDERSON. REVIEW OF THE MALT AND Hor tenes ; AND Wing awp Siirt Trap 4 
ECORD. 
z THE ENTOMOLOGIST’ S MONTHLY The Organ of the t ountry Brewers, 
MAGAZINE “t The Brewers’ Guardian ”’ is published on the evenings of every alternaje 
G e Tuesday, and is the only journal officially connected with lerewing intzresf, 
Price Sixgence, Monthly, 24 pages 8vo, with occasional Illustrations. + Subscription, 16s. 6d. per annum, post free, dating from any quarter-day 
Condycted by CG. Barrurr, J. W. Douatas, R. McLacutan, F.R.S., | Single Copies, 1s. each. Registered for transmission abroad. 
Tha ¥. E. SAUNDERS, PS, axe H. T. STANTON F. S a = 
i@ Wagazine, commenced In 1864, contains standard articles and notes e 
onall subjects connected with Entomology, and especially on the Insects of THE ZOOLOGIST : e 
HB Britis Isles. j . i A MONTHLY MAGAZINE OF NATURAL HISTORY. 
a la oe a cick gees: post free. The volumes coim- Third Series. Edited by J. E. HARTING, F.L. F.Z.S., Member of the 
Vols. I. to Vl gstrongly bound in cloth) may be obtained by purchasers of . ` British Ornithologists Union ; a anaes 
e the entire set to date, at the increased price of 10s. each; the succeeding Original Articles by well-known naturalists in eveggbranch of zoology 
vols. may be had separately or together, at 7s. each. habits of animals; arrival and departure of migratdry birgs; occurrence 
London: JOHN VAN VOORST, x, Paternoster Row. rare birds ; distribution and mgran of tlre eee, fish ; HAM a 
ac : ; rare marine fish;-local aquaria; Bri reptiles; British land ang fresh- 
Pras Communications, f&c.,ehould be sent to the Editors at the above water mollusca, with remarks on the haunts and habits of the se ; and 
° = other mates of generalinterest a those who delight in natural history, 
= J m eports of the Linnean, Zoological, and Entomological Societies.e Reviews 
i Ad On the rst of every Month, price Sixpence. of natural history books. Occasion translations from toreign ro00gica] 
THE ENTOMO LOGIST: journals of important and interesting articles in various branches of zoology. 
e i There are occasional woodcuts. 
é AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. JOHN VAN VOORST, 1, Paternoster Row.e 
m Edited by Jonn T. CARRINGTON, = 
Š With thg Assistance of F RY’ S P U R E ` 
. 
° 


FREDERICK BOND, F.GS. e RICHARD QOuTH. 
Epyarp A. Fitcn, FYL.S. J. JENNER WER, F.L.S. 


F. Bucuanan WHITE, M.D. CONCENTRATED 
Corfains Articles gy well-known Ens mologists on all Branches of the SOLUBLE C © OA 
e o 


Science; on gisecte injurid&s or beneficial to Farm or Garden; tes on |e 


Habits, Life*Histories ; occurrence of Rarities, &c.; there are Month! is Pa 8 s. 
L’&ts of Duplicatesand Desidia ales ¥ | Prepared by a new and special scientific process 


@ © Wooncut Topo RATIONS anê oc al LITHOGRAPHED and CHROMO- Bo curing extreme solubili ty, and developing 


8 Hantgtr lexander Street, 8. 














LITHOSRAPHED ATES, © 

SIMPKIŅ, MARSHALL, & CO., Stationers’ Hall Court. the finest flavour of he Cocoa.. ° 

s 
o THE « HANSA,” On ee gt ~ ID THIS 

Published since 7864 a Hamb „is the only inas endent pror ionn, paper 3 y gs P 
in Germaħy dedicated exclusively to Maritime Objects. Essays, Critiqu, . È 
Reviewe Reports, Advertisements. Strict eye kept upon the ievelopmaa? d Saary ree OF: MEDICINE 
of Magzitime Affairs in Oey respect. Every second Sunday one Number in = 5 
4to atfeast ; frequent supplements and drawings. Subscription at any time ; p Certain Cure for all Djsorders of fe LIER, STOMACH 





preceding numbers of the year furnished subsequently. Price rzs. for twelve . ° 
months. Advertisements 4d. a ani spread by this paper; considerable BOWELS. A Greft PURIFIER of the BLOOD; a 


abatement dor 3, 6, x2 months’ insertion. Business Office: Au&. Meyer and | Powerful Invigorator of the Systm, in casgs of WEAKNESS 
? 


i H Al Il, 28, Edited by W. ‘Rea : : i 
Dieck@nann, Hamburg, Alterwall, 2 4 ted by von FREEDEN i R AND DEBILITY, afd is unequille d in Fémaje Complaints, 
2 2 e . ` d e ° 
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i ‚GEORGE BELe AND SONS’ BOOKS, œ. 


New Revised Baigh, E Post Bro, peces 
' EXPE RIMENTAL C ISTRY, founded 


on the work of DraJ. STOC gard A Hand-bo®k for the Study 
ghen Scignce by Simple Ex nite ByÇ. W. HEATON, F.LC, 

cturer on Chem a the MSdical’ School of Charing 
Cross Hospital, and Examiner in emist#y œ th® Royal College of 
Ehyogians, 


Now R 
THE SF UDEN 
TORIGA GEOLOGY. B 
ofthe Ge l Survey of 
e grams and Jlustratigns. 
COMPLETING THE WORK 


SOWERBY'S ENGLISH BOTANY. 


Small Post 8vo, price 6s. 


S HAND-BOOK of HIS- 


A. J. JUKES-BROWME, B.A., F.G.S.§ 
ngland and Wales. With numerous Dia- 


TECHNOLOGICAL HANB- BOOKS. 


DYEING and TISSUE-PRINTING. By 
WILLIAM CROOKES, F.R.S., V.P.C.S. ës. 


GLASS MANUFACTURE. ° 
ESSAY, by H. POWKLL, B.A. (Whitefriars Glass Works); SHEET 
GLASS, by HENRY HANCE, M.A. (Chance Bros., Birmingham) ; 
PLATE GLASS, by H. G® HARRIS, Assoc.Memb:Inst.C.E. 3s. 6d. 


COTTON MANUFACTURE æ its Deve- 


LOPMENT, PRINCIPLES, and PRACTICE, with Appendix on 
Steam Boilers and Engines. By R. MARSDEN, Rae a of the 
Textile Manufacturer. Second Edition, rev@ed. @s. 


Talcouuctany 


eCOAL-TAR COLOURS: the CHEMISTRY 


OF. With special reference to their Application to Dyeing, &c. By 

Dr. R. BENEDIKT, Professor of C E inistry in the Laren, of, 
Vienna. Translated from the German By E. KnecutgPh.D., ie 
of the Chemistry and Dyeing Department in the Technical Colleg! 
Bradford. 5s. 


Volume XII. +, with 98 Plates and Descriptive Letterpress, edited by 
J. T. BoswELL, TLD., F. L.S., assisted by N. E. Brown, of the Royal 
Herbarium, Kew Containing ’Marsiliaceæ, Iscetaceze, Selaginellaceæ, 
Lycopodiaceæ, Ophioglossaceæ, Filices, Equisetaceæ, and Characeæ, 
and a General Index to ithe whole Twelve Volumes. Super- royal 8vo, 
cloth, £1 15s. ; half morocco, Sx 19s.; morocco, £2 55. 





R e <. GEORGE BELL & SONS, York Street, Covent Garden, W.C. 
No Boiler. W i. 1, BAILEY & c? Asiaions SALFORD Itrequiresno e 
x e 
No Exflgsion. Skilled Labour, 
No, Danger. Little Attention 





No Nuisance. 





Nearly Ready, price 21s., Demy 8vo, Freely Illustrated from the 


With Geological Ma an 560 Illustrations, 2 volse 8vo, price nf 
Author's Original Drawings, 


THE THE PRIMEVAL WORLD 
ORIGIN OF MOUNTAIN RANGES; Sie REAM: 


Considered Experimentally, Steucturally, Dynamically, 
š and in Relation to their Geological History. 
> 


By T. MELLARD READE, C.E., F.G.S. F.R.I.B.A., 
Past President of the Liverpool Geological Society. 


By PROF. 6. HEER, 
Of the University $f Zurich. $ 
¢ Edited by JAMES HEYWOOD, M.A., F.R.S. 


London: LONGMANS, GREEN, & CO. e 


Pondon: TAYLOR & FRANCIS, Red Licn Court, Fleet Street. 





In 6 Parts, price xos. 6d. each, or complete in 2 vols., 4to, £3 10s., 


THE ROTIFERA e 
OR 
“WHEEL- ANIMALCULES. 


Illustrated by 30 Plates of Coloured Figures, dava p Life by the 
Authors. e 





gaa Ready, in One Volume, large 8vo, with 30 Illustrations, price 15s., 
Wandsomely Bcund in Cloth, “Gilt Top, 


TEMPERAMENTS: 


THEIR stuby AND THEIR TEACHING. 





r z %® POPULAR OUTLINE. By C. T. HUDSON, LL.D., anp P. H. Goss, F.R.S. 
eet the finest and most comprehensive book that has Appeared since 
J the publication cof EnRENBERG'sS ‘ Infusions-T: erchen,” forty-eight years 
BY ALESANDER IPËWART, F.R.C.S. EDIN. ago, will supply a want that has long been Bit. tóc: is needless aes that 
the work is well done, for the ability of Dr. Hupson and of Mig Puitip 
CONTENTS": HENRY Gosss, as artists and observers, is too well known to Mmit ~a . 
Preliminary, —General View of thgsTemperaments,—The Temperaments | question.”—Journal of the Quekett Microscopical Club. > 
and Mind.— Scheme of the Four Pure ‘Bemperaments.—A Methodical London: LONGMANS, GREEN, & CO. 
Arrangement of their Physical and Mental Characteristics.—Observations À 
on the Scheme.—The Nervous Temperament.—The Compound I@mpera- TN 
ments.—Modđfication of the Temperament. —The Organs of the Tempera- See Notice in Last Weeks NATURE. e . 


ments.—The Temperaments available in—Education,—The Choice of a 
Profession—The Promotion cf Health.—The Use of the Word Tempera- 
ment.—Word, Idographia or Temperament Portraiture. 

ILLUSTRATIONS :@-A Selection from Lodge’s Historical Portraits, showing 


LING-NAM: . 


Interior Views of ®Southern Chin® incl@ding Exploratiogs in 
the Chief Forms of @aces. the Hitherto Untraversed Island of Hainan® . 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court. s By B. C. HENRY, é-M.,¢ 


Author pe “The Cross and the Dragon.’’ With Three Nev Maps and 
many Original Illustrations. wn 8vo, cloth extra, 6s. 
London: S. W. PARTRI Paterno&er Row, s 
-0 





ale E& Dy o, 
“oe 
This Day is Published, price 1s., post 1s. 2d 


IMPROVED AND ENLARGED®EDITIOW © 
AUSA DYNAMICA < 








Mathematical Instrument Ménufacturer to H.M. Government, Council of 
India, Science and Ar#Department, Admiralty, če 


Mathematiagl, Drawihe, and Surveying Instrunfénts 


t o Every Description. T x 
of the Highest Quality and Figjsh, at the most @loderate Psices e Concerning 2 
elllustvated Price Liat Past Free. FORCE, IMPULSION, AND ENERGY. $ 
a F. S. obtain®g the colly Medal in ehe Gfeat Exhibition of sef 
Excellence of Construction Te Mathemafical Instruments, and the Snly By JOHN QTOOLE. å 
Gop MEDAL in the International Invention$ Exhibition 1885 for Mathe- d‘ Well worthy of careful perusal.’—Naturz. 
matical Work. e e 


HODGES, FIGGIS, & CO., Dublin. 





Address :—GREAT TuRNSTILE, HOLBORN? LONDON, W.C. e SIMPKIN, MARSHALL, & CO., London. 8 
e . e e 
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SUBSCRIPTIONS TO “NATURE.” 








@s. d 

Yearly Mer oy aad eh a eee 

Half-yearly .. 2 ee ee eee ee 4 6 

Qparterly eg eee ee ee ee 7 6 

S / 

lo the United States, the ‘Continent, &c. :— P 

e S. f 

e Vearly eea awaa e oo ias e a a30 6 

Half-yearly 2... 1 1 ewe ee ee I5 6 

Quarterly... @.. 1... ee ee ee 8 OO 

Co India, Cina, and Japan :— 

= Dee 0 >"e Jer s. d. 

Yey 2... ee ee eg + .32 6 

Halfyearly . e o o 2... ee 16 6 

Quarterly. .... Re ee Se eee 8 6 
CHARGES" FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. 9a. per Line after. 
Ss. 


ae d. 
One-Eighth Pag& or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . ....115 0 
Half a Page, ora C@lumn. .... RE 26.3 5 0 
Whole Page so eee Se n i 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


` Mary of Societies 


LONDON 


on THORSDAY, Ocros Ny 
RESHAM COLLEGE, at 6.—Recent Astronomy—€elestial Photography. 
FRIDAY, OCTOBER 29. 
RESHAM COLLEGE, at 6.—Re@ent Astronomy. 


e SATURDAY, OCTOBER 30., 
E CLuB, at 6.30.®Çats and their Allies: . G. Goodchild, 


MONDAY, Novituner 1. 3 
XCIETY OF CHEMICAL InSustRy, at 8.g¢-What shall we do with our Tar? 
L. T. Wright, C.E. 
WEDNESDAY, NOVEMBER 3. ` 
NTOMOLOGICAL SOCIETY, at 7.—The Relations of Insects to Flowers : Je 


later. 
THURSDAY, NOVEMBER 4. 

INNEAN SOCIETY, at 8.—The Natural History of the Genus Dero : Edward 
C. aids  BerBeridacea Japonica: Tokutaro Jto. Communicated 
by W. T. Qhiselton Byer, CM.G, F.L.S.—On the Genus Lophopus, 
with a Descgigon and Remarks on a New Species from New South 
Wales: Stuar®O. Ridley, F.L.S. 

HEMICA® SOCIETY, at 8.— Researches on the Laws of Substitution in the 
Naphthalene Series, No. II. ‘or. H. E. Armstrong, W. P. Wynne, B.Sc., 
and, S. Williamson.—(a)®he Hydrolysis of Sulphonic Acids; (8) The 
Action of Bromine gn Tolueneparasulphonic Acid: Dr. A. K. Miller. 

° @R/DAY, NOVEMBER 5. 
ZOLOGISTS’” ÅSSOCIATION, at 8.—On the Erosion of the Coasts of England 


Jaron |" LAMPs 


Toplgy, F.G.S. 
PATENT 


SilicoCarbon Acidless 
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